KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

LO1 MO PAU

D6 dn tot nghiép la nhiém vu quan trong nhdt ciia mét sinh vién trude khi ra truong.
Pay la mét bai tdp tong hop kién thirc tat ca cdc mén hoc chuyén nganh ma sinh vién
duge hoc tdp trong sudt nhitng ndm con ngoi trén ghé nha truong. Pdy la giai doan tdp
duwot, hoc hoi ciing nhu la co hoi thé hién nhitrng gi ma mot sinh vién da dwoc hoc tdp, thu
nhan duwoc trong thoi gian vira qua.

Doéi véi ddt nude ta hién nay, ngodi nhu cau nha 6, van phong trong cdc dir én khu dé
thi thudc trung tdm cdc thanh phé méi dang dwege dau tw phdt trién manh. Nha dang to
hop cao tang la mot hudng phdt trién phit hop va cé nhiéu tiém ndng. Viéc thiét ké két
cdu va té chire thi cong mét ngdi nha cao tang tdp trung nhiéu kién thirc co ban, thiét
thwe doi véi mot k su xdy dung. Bén canh nhitng ngdi nha cao tang déap vmg nhu cau
phat trién cho nén kinh té xa héi thi nhitng ngdi nha cao cdp, da ning, phit hop véi nhu
cau nghién an 6, hoc tdp va nghién ciru danh cho sinh vién la van dé theo em la rdt quan
trong. Hién nay, trong cdc thanh phé 1om tdp trung nhiéu truong dai hoc Ién cia cd
nuede, nhu cau ¢, hoc tdp cua sinh vién la rat can thiét, tuy nhién nhiéu khu ky tuc xa
danh cho sinh vién dang tré nén lac hdu, qud chdt hep hodc khéng dap vng dii nhu cdu
can thiét cho sinh vién. Nhitng ndam thang hoc tdp tai truong da hinh thanh cho em mot
mong muoén minh cé thé thiét ké va xdy dung mét khu ky tic xa dap img tot nhat cho nhu
cau sinh hoat va hoc tdp cua sinh vién. Lyc lwong tri thire to lon xdy dung twong lai cua
ddt nuée. Chinh vi vdy do dn tot nghiép ma em nhdn la mét ¢ong trinh cao tang cé tén
"KTX sinh vién Trwong DH Ngoai Thwong TPHCM ". Cong trinh la khu ky tdc x& cao
tcfng va hién dai bdc nhat Thanh pho”' Ho6 Chi Minh va Viét Nam.

Do an tot nghiép dwoc thuc hién trong 15 tuan véi nhiém vu tim hiéu kién tric, thiét
ké két cau, Idp bién phdp ky thudt, bién phdp té chirc thi cong céng trinh. Két hop nhitng
kién thirc dwoc cdc thc”iy, co trang bi trong 4 nam hoc cung sy no lyc cia ban than va déic
biét la dwoc s hiedng dan nhiét tinh, chu ddo cia cdc thay gido huéng dan da givip em
hoan thanh tét do an tot nghiép ciia minh. Tuy nhién do thoi gian thuc hién ¢é han va
kinh nghiém thyec té con thiéu nén dé dn nay khé tranh khéi nhitng sai sét va han ché.

Nhdén dip nay, em xin bay t6 167 cam on chdn thanh dén cdc thay gido :

+ Thday TS. POAN VAN DUAN

+Thay KS. TRAN TRONG BINH

+Thay ThS. TRAN ANH TUAN
Cdc thay da tdn tinh hwéng dan givip d6 em hoan thanh do an tot nghiép nay. Pong
thoi em ciing xin dwgc cam on tdt cd cdc thdy, c¢é gido, cdc ban sinh vién trong truong da

chi bdo em rdt nhiéu trong qud trinh hoc tdp dé tré thanh mét ngueoi ky swe xdy dung.

Sinh viéen: HA VAN POAN
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Chuong 1 GIOI THIEU VE CONG TRINH :
1.1 Diéu kién xay dwng céng trinh

Nhitng ndm gan day, & nudc ta, moé hinh nha cao ting da trd thanh xu thé cho
nganh xay dyng. Nha nudc mudn hoach dinh thanh phd véi nhitng cong trinh cao tang,
trude hét boi nhu cau xdy dung, sau la dé khéng dinh tAm voc cua dat nudce trong thoi ky
cong nghiép hoa hién dai hoa. Nam trong chién luge phat trién chung d6, dong thdi nham
phuc vu tot hon nhu cau an &, hoc tp va nghién ctru cho sinh vién. Ban lanh dao Trudng
Dai Hoc Ngoai Thuong TPHCM di dau tu va xdy dung khu ky tic x4 ngay trong khudn
Vjén C}ia truong nham dam bao diéu kién hoc tap va viéc quan 1y tap thé sinh vién duoc
tot nhat.

Cong trinh véi chiéu cao 39.0, mit bang 16n do dién tich dwgc thanh phd cap. Tuy
nhién trong khuoén khé mot do 4n tét nghiép, em ciing xin dugc manh dan xem xét cong
trinh dudi quan diém ctua mot k¥ su xay dung, phéi hop véi cac ban vé kién trac c6 sin,
bd sung va chinh sita dé dua ra giai phap két ciu, cling nhu cac bién phap thi cong kha thi
cho cong trinh.

Tiéu chuan thiét ké kién tric st dung cac h¢ so cong nang tot nhat dé thiét ké ve
cac mat dién tich phong, chi€u sang, giao thong, ctru hod, thoat nan.

1.2 GIAI PHAP KIEN TRUC :
1.2.1 Giai phap kién tric mat dirng :

Mit ding cong trinh thé hién phan kién tric bén ngoai, 1a bd mit cia tao nha
dugc xdy dung. Mat ding cong trinh gop phan tao nén quan thé kién tric cac toa nha
trong khuon vién truong néi riéng va quyét dinh nhip diéu kién trac toan khu vuc ndi
chung. Mic du 13 mot khu ky tic x4 nhung dwoc b tri kha trang nhd voi nhiéu khung
cita kinh tai cac tdng cang tin, sanh cau thang, cita s6, va dic biét 1a hé khung kinh thang
dung doc theo hé cau thang & mit chinh dién cua tod nha tao cho toa nha thém uy nghi,
hién dai. TUr tAng 3-9 v6i hé théng lan can bang gach chi mau d6 bao 14y hé cira chinh sau
va hai cita s6 tao cho cac cin phong tré nén rong thoang va thoai mai va tao thém nhitng
nét kién trac day stc séng cho toa nha. Tuy nhién nhitng nét kién triic d6 vin mang tinh
mach lac, r6 rang ciia mot khu tap thé sinh vién ch khong mang nang vé tinh kién trac
phtrc tap.

Toa nha c6 mat bang chir nhat. Tong chi€u cao cua toa nha la 40.0 m. Trong do6
chi€u cao céc tang nhu sau:

Tang hdm c6 chiéu cao 3.0m.
Tang mot ¢ chiéu cao 4.1m.
Céc tang con lai cao 3.7m

Mait ding cua toa nha co kién tric hai hoa vé6i canh quan. Vat liéu trang tri mat
ngoai con st dung vat liéu son nhiét doi trang tri cho cong trinh, dé tao cho cbng trinh
dep hon va phu hgp véi diéu kién khi hau nudc ta.
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Hinh 1-1. Mat ding 1-10 cng trinh

1.2.2 Giai phép kién triic mat bang :

V&i mit bang cong trinh 13 hinh chit nhat can xtng, cong trinh duoc thiét ké theo
dang cong trinh da ning. Mit bang duoc thiét ké nhiéu cong ning ma mot ky tuc xa can
thiét nhu: gara xe, phong k¥ thuat, phong doc va nghién ciru tai liéu chuyén nganh, phong
sinh hoat van hoa van van ngh¢...

+ Tﬁng him:

Bao gdm gara dé xe, phong k¥ thuét, phong bom nudc, hé thdng ranh, ga va hd
thu nudec,... Tat cd dugc bao boc xung quanh boi hé thong vach tang ham day 300mm,
dam bao tot kha nang chong am va chiu lyc x6 cua ap lyc dat cho cong trinh.
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+ Tang 1:

Buoc b tri chu yéu 1a dién tich cing tin phuc vu an udng, khu bép cing tin voi
céc 6 cira sO 1on nham tao sy thong thoang cho cac phong an, phong truc, phong vé sinh
chung, cac sanh 16n khu ciu thang di 1én cac tang trén va xudng ting ham.

+ Tang 2:

Pay 1a tang danh cho sinh vién nghién ctru tai liéu hoc tdp gém ca dai cuong va
chuyén nganh k§y thuat, phong doc béo, tang 2 ¢ thé noi 1a ting phuc vu nhu cau quan
trong cho gidi sinh vién ma trude ddy rat it truong quan tim vé van dé nay. Hb tro tai liéu
cho phong doc 14 phong luu trit sach bao. Kho sach bao dugc hd tro tir cac ngudn tai tro,
chéng on. sy dau tu cua truong va cac thu vién. Cac ctra ra vao phong thu vién déu duoc
trang bi ctra kinh duc cach am nham tranh sy tac dong tr bén ngoai dic biét 1a sanh cau
thang va

+ Tang 3 > tang 9:

Véi cong nang chinh la phong 6, chia mat bang mdi tang ra lam 13 phong, voi
hanh lang rong 2.4m xuyén sudt chiéu dai ngdi nha. Tét ca cac phong cé dién tich bang
nhau 1a 24m?. Mbi phong déu c6 phong v¢ sinh khép kin va trang bi tu dé db dac. Cac
phong déu cO he thong ctra chinh va ctra s6 du cung cap anh sang ty nhién. Hai dau khoi
nha 13 sanh cau thang may va thang bo dam bao viéc di lai.

+ Tang 10:

Téng 10 1a tng bd tri phong c6 dién tich rong 68.8m? danh cho sinh vién sinh
hoat, giao Iuu van hod van nghé va nhitng cudc hop ndi bd hay vdi ban 1anh dao nha
truong. Phuc vu cho sinh hoat van hoa 1a phong chuan bi va kho véi dién tich mdi phong
la 24m?. Ngoai ra con bd tri san choi thoang mat danh cho thoi gian nghi ngoi gitta va
sau cac cudc hop.

+ _Mai:

Tang mai ngoai 2 tum thang 1én méi con bd tri 2 bé nude. Mdi bé co dién tich
13m°. Hé che mai 1a 16p ton mau do sam chéng ndng, cach nhiét c6 do déc 20% dé thoat
nude vé hé théng dng thoat nudc c6 dudng kinh 110mm b tri & cac goc mai. Trén mai
con bb tri hé cot thép thu sét nham chdng sét cho ngdi nha. Bao quanh mit bang mai 14 hé
mai dua bang bétong cdt thép doc 30% vao trong rong ra mdi bén 1.5m nham chong wdt
hay 4m do nudc mua va thu nudc vao 6ng thu nudc.
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HE THONG GIAO THONG.

1.2.2.1 Giao théng phwong ding : . .

Giao thong phuong dirng bo tri hai thang mady mgt budng thang ¢ hai dau toa nha.
Ning lyc cia hai thang may nay du dé van chuyén ngudi 1én, xudng trong toa nha. Ngoai
hé thdng thang may phuc vu cho giao théng phuong ding con c6 hai thang bd canh thang
may phuc vu cho nhu cau di lai ¢ nhiing ting thap hodc trong gid cao diém. Khoang cach
giita cac thang bd tri hai dau toa nha nhung khoang cach di lai giita thang may vao céac
phong 13 khong 16n hoan toan pht hop voi nhu cau di lai cua sinh vién. Tat ca anh sang
hé thong thang b va thang may déu duoc cung cap ty nhién vao ban ngay bang hé thong
khung kinh va ctra s6 va duoc chiéu sang bang bong dién trén trin thang vao ban dém.
Trong thang may ciing duoc chiéu sang diy du khi van hanh.
1.2.2.2 Giao théng phwong ngang : ) ) .

Giao thong theo phuong ngang chu yéu la cac sanh 16n bo tri xung quanh cau thang
thong sudt véi cac hanh lang rong di dén cac phong. Véi hé théng giao thong nhu vay
hoan toan phu hop vadi cong nang cua toa nha.

1.2.3 THONG GIO VA CHIEU SANG. o
Keét hop gitra ty nhién va nhan tao 1a phuong cham thiét ké cho toa nha.
- B6i chi 1a khu ky tic x4 danh cho sinh vién nén hé thong thong gi6 nhan tao chu
yéu bang hé thong quat tran bd tri trong cac phong.
- Thong gi6 tu nhién thoa mén do tat ca cac phong déu tiép xtic véi khong gian tu
nhién dong thoi hudng ctia cong trinh phit hop hudng gi6 chu dao.
- Chiéu sang cong trinh bang nguoén dién thanh phé. Ngoai hé thong cau thang, dic
biét chu ¥ chiéu sang khu hanh lang giita hai diy phong dam bao du anh sang cho viéc di
lai. T4t ca cac phong déu c6 duong dién ngim va bang dién riéng,6 cim, cong tic phai
duoc bd tri tai nhitng noi an toan, thuan tién, dam bao cho viéc st dung va phong tranh
hod hoan trong qué trinh st dung.
Trong cdng trinh cac thiét bi can st dung dién ning 1a:
+ Cac loai bong dén: den huynh quang, deén soi toc,
+ Céac thiét bi 1am mat :quat tran, quat giudng.
+ Thiét bi hoc tap : may vi tinh.

- Phuong thirc cap dién:

Toan cong trinh duoc mot budng phan phdi dién bang cach dwa cap dién tir ngoai
vao va cap dién cung cap cho cac phong trong toa nha. Budng phan phdi nay duoc bb tri
0 phong k¥ thuat. Tu buéng phan phéi, dién dén céac hop dién ¢ cac téng, cac thiét bi phu
tai dung cac cap dién ngam trong tudng hoic trong san. Trong budng phan phdi bd tri
mot tu di¢n chung cho cac thiét bi phu tai c6 cong Suét str dung cao nhu: tram bom, thang
may hay h¢ théng dién ctru hoa. Dung Aptomat dé quan 1y cho hé théng duong day, timg
phong str dung dién.

1.2.4 HE THONG CAP THOAT NUOC.
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Cong trinh 14 khu nha & mdi phong 8 sinh vién nén viéc cung cap nudc chir yéu
phuc phu cho khu vé sinh. Ngudn nudc duoc 1ay tir hé théng cung cip nudc may cua
thanh phd.
1.2.4.1 Giai phap cap nuwéc bén trong cong trinh: ) ‘

So do phan phoi nudce dugc thiét ké theo tinh chat va di€u kién k¥ thuat ciia nha
cao tang, hé théng cap nudc co thé phan ving theo cac khéi. Cong tac dy trit nude sir
dung bang bé ngam sau d6 bom nudc 1én hai bé du trir trén mai. Tinh toan cac vi tri dat
bé hop 1y, tram bom cip nuée diy du cho toan nha.

1.2.4.2 Giai phap thoat nwéc cho cong trinh:

Hé thong thoat nudc thu truc tlep tor cac phong WC xuong bé phdt sau d6 thai ra
hé théng thoat nude chung cia thanh pho thong qua hé thng 6ng cimg. Bén trong cong
trinh, hé thdng thoat nudc ban dugc bo tri qua tit ca cac phong: D6 1a cac ga thu nudc
trong phong v¢ sinh vao cac dudng ong di qua. Hé thong thoat nudc mai phai dam bao
thoat nudc nhanh, khong bi tac nghén.
1.2.4.3 Vat liéu chinh cla hé thong cap, thoat nuéc: ,

+ Cap nuwéc: Dat mot tram bom ¢ tang ham, tram bom c6 cong suat dam bao cung
cap nudc thudng xuyén cho cac phong, cac ting. Nhimg ong cdp nudc: dung éng sat
trang kém, c6 D= 50mm, nhiing 6ng c¢6 dudng kinh 16n hén hon 50mm thi ding dng
PVC ap luc cao.

+ Thoat nwée: Dé dé dang thoat nudc ban, dung dng nhya PVC co dudng kinh
D=110mm. Vi nhiing éng ngam dudi dat: dung ong bétong chiu luc. Thiét bi vé sinh
phai co chat luong tot.

1.2.5 HE THONG PHONG HOA.

Cong trinh trang bi hé théng phong hoa hién dai. Tai vi tri hai cau thang b6 trf hai
hé thong 6ng cap nudc cuu hoa D =110.

Hé théng phong hoa duogc bd tri tai cac téng nha bao gSm binh xit, 6ng cuiru hoa
hong ctru hod, bang ndi quy hudng dan str dung, dé phong truong hop xay ra hoa hoan.

Hé théng phong chay chita chay duoc thiét ké dung voi cac quy dinh hién thoi.
Cac chuong bao dong va thiét bi nhu binh ctru hoa dugc bd tri ¢ hanh lang va cau thang
bd va cau thang may. Cac thiét bi hién dai duoc lap dat dang voi quy dinh hién thoi vé
phong chdy chita chay.

-Hé th(‘)ng‘giao thong duogc thiét ké dung theo yéu cau phong chay, chira chay.
Khoang cach 2 cau thang b 1a 20 mét. Khoang cach tir diém bat ky trong cong trinh toi
cau thang cting nho hon 20 mét
1.2.6 HE THONG THU GOM RAC THAI.

Hé théng thu ‘gom rac thai dung cac hop thu rac dat tai cac sanh cau thang va thu rac
bang cach dua xuong bang thang may va dua vao phong thu rac ngoai cong trinh. Cac
duong 6ng k¥ thuat dugc thiét ké dp vao cac cot 1on tir ting mai chay xudng tang 1.

1.2.7 HE THONG CHONG SET.
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H¢ thong chong sét gom: kim thu 16i, hé théng day thu 161, hé thong day dan bang
thép va coc nbi dat. Tt ca cac thiét bi thu sét dugc thiét ké theo tiéu chuan hién hanh. Tat
ca cac tram, thiét bi dung dién phai dugc ndi dit an toan bang hinh thirc dung thanh thép
ndi véi coc ndi dit.

1.2.8 KET LUAN :

Qua phan tich cac giai phap kién triic trén ta thdy cong trinh kha hop 1y vé mat cong
nang cing nhu hop ly vé giai phap kién triic cia mot khu tap thé hién dai danh cho sinh
vién chic chin cong trinh xay dyng nén gop phan cai tao cho thanh phd dep hon va hién
dai hon. Va c6 thé s& dugc ap dung rong rai cho nhiéu truong dai hoc trong thanh phé
cling nhu trong ca nudc, nhim ning cao doi séng sinh vién ciing nhu méi trudng thuin
loi cho sinh vién hoc tap va nghién cuu.

PHANII - KET CAU
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Chuong 2 PHAN TICH LUA CHON GIAI PHAP KET CAU CONG TRINH
2.1 CO SO TiINH TOAN
2.1.1  CAC TAILIEU SU DUNG TRONG TINH TOAN.
1. Tiéu chuan xay dyng Viét Nam TCXDVN 356:2005.
2. TCVN 5574-1991 Két cdu bé tong cbt thép. Tiéu chuan thiét ké.
3. TCVN 2737-1995 Tai trong va tac dong. Tiéu chuan thiét ké.
2.1.2 TAI LIEU THAM KHAO.
1. Hudng dan sir dung chuong trinh SAP 2000.
2. San sudn BTCT toan khéi — Gs. Ts. Nguyén Dinh Cdng
3. Két cau bétong cdt thép ( phan cau kién co ban) — Pgs. Ts. Phan Quang Minh,
Gs. Ts. Ngo Thé Phong, Gs. Ts. Nguyén Dinh Cdng.
4. Két chu bétong cot thép (phan két cAu nha cira) — Gs.Ts. Ngd Thé Phong, Pgs.
Ts. Ly Tran Cuong, Ts Trinh Thanh Pam, Pgs. Ts. Nguyén Lé Ninh.

2.1.3 Cédc giai phép ve vit liéu ‘ ’
Vit liéu dung cho két cau nha cao tang thuong st dung la bétdng cot thép va thép
(bétong cot cung).

2.1.3.1 Céng trinh bang thép

Uu diém: C6 cudng do vat liéu 16n dan dén kich thudc tiét dién nho ma van dam bao
kha ning chiu lyc. Ngoai ra két cAu thép ¢ tinh dan hoi cao, kha ning chiu bién dang 16n
nén rat thich hop cho viéc thiét ké cac cong trinh cao tang chiu tai trong ngang 16n.

Nhuoc diém: Viéc dam bao thi cong tot cac mdi ndi 1a rat kho khan, mat khac gia
thanh cong trinh bang thép thuong cao ma chi phi cho viéc bao quan ciu kién khi cong
trinh di vao su dung la rat ton kém. Dic biét véi moi truong khi hau nhiét déi nong am
gi6 mua cua Viét Nam, cong trinh bang thép kém bén véi nhiét do, khi xdy ra hoa hoan
hodc chay nd thi cong trinh bang thép rat dé chay déo dan dén sup db do khong con do
cling dé chéng d& ca cong trinh.

Tom lai: Nén st dung thép cho cac két cau can khong gian st dung 16n, chiéu cao 1én
(nha siéu cao tang H > 100m), nha nhip 16n nhu cac bao tang, san van dong, nha thi dau,
nha hat.v.v.
2.1.3.2 Cong trinh bang bé téng cbt thép

Uu diém: Khic phuc dugc mdt s6 nhuoc diém cua két cau thép nhu thi cong don
gian hon, vat li€u ré hon, bén voi méi truong va nhiét d§. Ngoai ra nho su lam viée
chung gitra 2 loai vat liéu ta co thé tan dung duoc tinh chiu nén tdt cua bé tong va chiu
kéo tbt ctia cot thép.

Nhuge diém: Kich thuéc cau kién 16n, tai trong ban than ciia cong trinh ting nhanh
theo chiéu cao khién cho viéc Iwa chon cac giai phap két ciu dé xt 1y 1a phirc tap.

Tom lai:Nén sir dung bé tong cbt thép cho cac cong trinh dudi 30 tang (H < 100m).
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2.1.4 Céc giai phdp vé hé két cau chiu lwc

a.Khai quat chung: o
Lua chon h¢ két cau chiu lyc cho cong trinh c6 vai tro quan trong tao nén tién dé co

ban dé ngudi thiét ké c6 duoc dinh hudng thiét 14p mo hinh, hé két cau chiu luc cho cong

trinh dam bao yéu cAu vé do bén, do 6n dinh phu hop voi yéu cau kién truc, thuan tién

trong st dung va dem lai hiéu qua kinh té.

Trong thiét ké két cu nha cao tang viéc chon giai phap két cAu c6 lién quan dén van
dé bd tri mat bang, hinh thé khdi dimg, do cao tang, thiét bi dién, dudng dng, yéu cau
thiét bi thi cong, tién do thi cong, ddc biét 1a gia thanh cong trinh va su hiéu qua cua két
cdu ma ta chon.
b.Dac diém chi yéu clia nha cao tang.

*Taitrong ngang. ’

Trong két cau thap tang tai trong ngang sinh ra 1a rat nhé theo su tang 1én cua do cao.
Con trong két cdu cao tang, ndi luc, chuyén vi do tai trong ngang sinh ra tiang 1én rat
nhanh theo d6 cao. Ap luc gio, dong dat 1a cac nhan t6 chu yéu cua thiét ké két cau.

Néu cong trinh xem nhu mot thanh cong x6n ngam tai mat dét thi luc doc ty 1€ voi
chiéu cao, moémen do tai trong ngang ti 1¢ v4i binh phuong chiéu cao.

M = PxH (Tai trong tap trung)
M = qxH?/2 (Tai trong phan bd déu)
Chuyén vi do tai trong ngang ty 1é thuan vai luy thira bac bén cta chiéu cao:
A =PxH¥3EJ (Tai trong tap trung)
A =qxH"/8EJ (Tai trong phan b6 déu)

Trong do:

P-Tai trong tap trung; ¢ - Tai trong phéan bod; H - Chiéu cao cong trinh.

> Do vy tai trong ngang clia nha cao ting trd thanh nhan t6 chii yéu cia thiét ké
két cau.

* Han ché chuyén vi. ‘ 7 ’ ’

Theo sy tang 1€n cua chiéu cao nha, chuyén vi ngang tang Ién rat nhanh. Trong thiét
ké két cdu, khong chi yéu cau thiét ké c6 du kha niang chiu luc ma con yéu cau két cau c6
da d6 cting cho phép. Khi chuyén vi ngang 16n thi thuong gy ra cac hau qua sau:

— Lam két cau tang thém ndi luc phu dac biét 1a két cdu ding: Khi chuyén vi tang
1€n, d§ I¢ch tdm tang 1én do vay néu noi luc tang 1én vuot qua kha nang chiu luc cua két
céu s& lam sup d6 cong trinh.

— Lam cho moi ngudi song va lam viéc trong cong trinh cam thay khé chiu va
hoang so, anh huong dén cong tac va sinh hoat.

— Lam tuong va mot sd trang tri xdy dyung bi nit va pha hong, 1am cho ray thang
may bi bién dang, duong éng, duong di¢n bi pha hoai.

> Do vay can phai han ché chuyén vi ngang.
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*Giam trong lwvgng ban than. o ,

— Xem x¢&t tir suc chiu tai cua nén dat. Néu cung mét cuong do thi khi gidm trong
luong ban thin ¢ thé ting thém chiéu cao cong trinh.

—  Xét vé mit dao dong, giam trong lwong ban than tic 1 giam khdi lvong tham gia
dao dong nhu vay giam duoc thanh phan dong cia gié va dong dt...

— Xét vé mat kinh té, giam trong luong ban than tirc 1a tiét kiém vat lidu, giam gia
thanh cong trinh bén canh d6 con tang dugc khong gian st dung.

> Tur cac nhan xét trén ta thiy trong thiét ké két cdu nha cao ting can quan tim dén
giam trong luong ban than két cu.

* Hé két cdu khung chiu luc

Céu tao: Bao gém cac dam ngang ndi vdi cac cot doc thang ding bang cac nit cing.
Khung c6 thé bao gém ca tudng trong va tudng ngoai ctia nha.

Uu diém: Viéc thiét ké tinh toan hé két ciu thuan khung da dugc nghién ctru nhiéu,
thi cong nhiéu nén di tich liiy dugc luong 16n kinh nghiém. Cac cong nghé, vat liéu lai dé
kiém, chat luong cong trinh vi thé s& duoc nang cao.

Nhuoc diém: Chiu tai trong ngang kém, tinh lién tuc cua khung cing phu thudc vao
d6 bén va do cting ciia cac lién két nut khi chiu udn, cac lién két nay khong duoc phép co
bién dang goc. Kha nang chiu luc cua khung phu thude rat nhiéu vao kha nang chiu luc
cta timg dam va timg cot.

Tom lai: Hé két ciu nay thich hop cho cac nha dudi 20 ting véi thiét ké khang chan
cap [] 7, 15 tang v&i khang chéan cép 8, 10 ting v6i khang chin cip 9. Cac cong trinh doi
hoi su linh hoat vé cong niang mit bang nhu khach san, tuy nhién két cau dam san thuong
day nén chiéu cao cic tang phai 16n dé dam bao chiéu cao thong thuy.

*Hé két cau khung - 16i

CAu tao: La két cAu phat trién thém tir két ciu khung duéi dang to hop gitra két cu
khung va 15i cing. Ldi ciing lam bang bétong cbt thép. Chiing c6 thé dang 15i kin hoic
vach hé thuong bd tri tai khu vuc thang may va thang bd. Hé thdng khung bd tri ¢ cac
khu vyc con lai. Hai hé théng khung va 18i dugc lién két v6i nhau qua hé théng san.
Trong trudng hop nay hé san lién khéi c6 ¥ nghia rét 16n.

Uu diém: Thuong trong hé thong két ciu nay hé théng 18i vach déng vai tro chu yéu
chiu tai trong ngang, hé khung chu yéu chiu tai trong dung. Su phan chia rd chirc ning
nay tao diéu kién dé t6i uwu hoa cac cau kién, giam bt kich thudc cot dam, dap tng yéu
cau kién trac. Tai trong ngang cta cong trinh do ca hé khung va 15i cung chiu, thong
thuong do hinh dang va cAu tao nén 15i c6 do cung lén nén cling tr¢ thanh nhan t6 chiu
luc ngang 16n trong cong trinh nha cao tang.

Trong thyuc té hé két cdu khung-giang té ra 1a hé két cau toi wu cho nhiéu loai cong
trinh cao tang. Loai két cau nay sir dung hiéu qua cho cac ngdi nha dén 40 tang. Do vay
kha nang thiét ké, thi cong la chic chian dam bao.
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*Hé két ciu khung - vach - 16i két hop

Céu tao: Hé két cau nay 1a su phat trién cua hé két ciu khung - 151, luc ndy tudng cia
cong trinh thuong st dung vach cung.

Uu diém: Hé két cdu nay co d6 cung chéng udn va chéng xodn rat 16n dbi voi tai
trong gio.

Hé két ciu nay thich hop véi nhitng cong trinh cao trén 40m, tuy nhién hé két cdu nay
doi hoi thi cong phirc tap hon, ton nhiéu vat lidu, mat bang bd tri khong linh hoat.

2.1.5 Cédc giai phdp vé két cau san
Cong trinh nay c6 budc cot 1on nhat (6.0-4.0 m) nén dé xuat mot sé phuong an két
c4u san nhu sau:

a.San swon toan khdi BTCT

CAu tao: Hé két cdu san bao gdm dam chinh, phu, ban san.

Uu diém: Ly thuyén tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong don
gian, duoc stir dung phd bién & nudc ta v6i cong nghé thi cong phong pht nén thuan tién
cho viéc lya chon phuong tién thi cong. Chat lugng dam bao do dd c6 nhiéu kinh nghiém
thiét ké va thi cong trude day.

Nhuoc diém: Chiéu cao dim va do vdng cua ban san rat 16n khi vuot khau do 10m,
phai str dung hé dam phuy bd tri nho 1 v6i nhitng cong trinh khong cé hé théng cot giira,
dan dén chiéu cao thong thuy mdi tang thap hodc phai nang cao chiéu cao tang khong c6
loi cho két cau khi chiu tai trong ngang. Khong gian kién triic b tri nho 1¢, khé tan dung.
Cong tac lap dung van khudn ton nhiéu chi phi thoi gian va vat liéu.

b,San 6 c& BTCT

CAu tao: Hé két cdu san bao gdm hé dam vudng goc v4i nhau theo hai phuong, chia
ban san thanh cac 6 ban ké bon canh ¢6 nhip b¢, theo yéu cau ciu tao khoang céch gitra
cac dam vao khoang 3m. Cac dam chinh c6 thé lam & dang dam bet dé tiét kiém khong
gian st dung trong phong.

Uu diém: Giam duoc sb luong cot bén trong nén tiét kiém dugce khong gian st dung
va c6 kién trac dep, thich hop véi cac cong trinh yéu cau thim m¥ cao va khong gian sir
dung 16n nhu héi truong, cau lac bd. Kha nang chiu luc tdt, thuan tién cho bd tri mat
bang.

Nhuoc diém: Thi cong phirc tap va gia thanh cao. Mat khac, khi mit bang san qua
rong van can phai bd tri thém cac dam chinh. Vi vy, né ciing khong tranh dugc nhiing
han ché do chiéu cao diam chinh phai 1én dé giam do vong. 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&
tang cao vi kich thudc dam rat 1on.

c.San khéng dam tng luc truéc
CAu tao: Hé két cAu san bao gom céc ban san ké truc tiép 1én cot(cod thé co mil cot,
ban dau cot hoac khong)
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Uu diém: Chiéu cao két cAu nho nén giam duogc chiéu cao cong trinh. Tiét kiém dugc
khong gian sir dung va d& phan chia. Tién d6 thi cong san ULT (6 - 7 ngay/1tdng/1000m*
san) nhanh hon so v&i thi cong san BTCT thudng. Do c6 thiét ké dién hinh khong c6 dam
gifta san nén cong tac thi cong ghép van khuén ciing d& dang va thuén tién tir tAng nay
sang tang khac do van khuén duoc td hop thanh nhitng mang 16n, khéng bi chia cit, do
d6 luong tiéu hao vat tu giam dang ké, ning suat lao dong dugc nang cao. Khi bétong dat
cuong do nhét dinh, thép g luc trudc duogc kéo cang va nd s€ chiu toan bd tai trong ban
than cua két cdu ma khong cin cho béténg dat cuong d6 28 ngdy. Vi vy thoi gian thao
d& cbt pha s& duoc rat ngan, ting kha niang luan chuyén va tao diéu kién cho cong viéc
tiép theo dugc tién hanh sém hon. Do san phing nén bd tri cac hé thong ky thuit nhu
diéu hoa trung tAm, cung cip nudc, ciru hoa, thong tin lién lac duoc cai tién va dem lai
hiéu qua kinh té cao.

Nhuogc diém: Tinh toan twong ddi phirc tap, mé hinh tinh mang tinh quy udc cao, doi
hoi nhiéu kinh nghiém vi phai thiét ké theo tiéu chuan nudc ngoai. Thi cong phirc tap doi
hoi qué trinh giam sat chat lugng nghiém ngat. Thiét bi va may moc thi cong chuyén
dung, doi hoi tho tay nghé cao. Gia ca dat va nhitng bat 6n kho luong trudc duoc trong
qua trinh thiét ké, thi cong va sir dung.
d.San tng lwc trwde hai phwong trén dam

Céu tao: Tuong tu nhu san phiang nhung giita cac dau cot c6 thé dugc bd tri thém hé
dam, 1am tang do 6n dinh cho san.

Uu nhugc diém: Phuong 4n nay cling mang cac uu nhugc diém chung ciia viéc ding
san BTCT tng lyc trudc. So voi san phang trén cot, phuong an nay c¢6 mé hinh tinh toan
quen thudc va tin cay hon, tuy nhién phai chi phi vat liéu cho viéc thi cong h¢ dam d6
toan khoi véi san.

2.1.6 Lwa chon cdc phwong dn két cau
a.Lwa chon vat lieu két cau

Tir cac giai phap vat liéu da trinh bay chon vét liéu bé tong cdt thép sir dung cho
toan cong trinh do chat lugng bao dam va c6 nhiéu kinh nghiém trong thi cong va thiét
ké.

- Theo tiéu chuan TCVN 5574-1995.

+ Bétong vai chat két dinh 13 xi ming cung véi cac cot lidu da, cat vang tao nén mot
cAu tric dic chic. Vi cdu tric ndy, béténg c6 khdi luong riéng ~ 2500 daN/m°.

+ Mac bé tong theo cuong do chiu nén, tinh theo don vi MPa, bé tong dugc dudng hd
cling nhu duogc thi nghiém theo quy dinh va tiéu chuin cia nude Cong hoa xi hoi chu
nghia Viét Nam. Cap do bén ciia bétong dung trong tinh toan cho cong trinh 1a M250

Bé tong céc cau kién thuong M250:

+ V6i trang thai nén: Cuong do tiéu chuan vé nén Ry, = 18.5MPa.
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Cuodng do tinh toan vé nén R, = 14.5MPa.
+ V6i trang thai kéo: Cudng d6 tiéu chudn vé kéo Ry, = 1.60MPa.
Cudng do tinh toan vé kéo Ry = 1.05MPa.

Modun dan hdi cua bé tong: xac dinh theo diéu kién bé tong ning, kho cimg trong
diéu kién ty nhién. Vi cAp do bén M25 thi E, = 30000MPa.

Thép 1am cbt thép cho céu kién bétong ct thép dung loai thép soi thong thuong theo
tiéu chudn TCVN 5575 - 1991. Cét thép chiu luc cho céc dam, cot dung nhom CII, CIlI,
cbt thép dai, cot thép gia, cdt thép cau tao va thép dung cho ban san ding nhém CI.

Cudng do cua cdt thép nhu sau:
C6t thép chiu lyc nhom CII: Ry = 280MPa.
C6t thép cdu tao d > 10 CII: Rg = 280MPa.
d <10 Cl : Ry = 225MPa.
Modun dan hoi cta cbt thép: E = 21MPa.
Cac loai vat liéu khac.
- Gach dac M75
- Céat vang - Cat den
- Son che phu
- Bi tum chéng tham.
Moi loai vat lidu st dung déu phai qua thi nghiém kiém dinh dé xac dinh cudng do
thuc té cling nhu cac chi tiéu co 1y khac va do sach. Khi dat tiéu chuan thiét ké méi
dugc dua vao st dung.

b.Lwa chon hé két cu chiu lwc

Déi véi nha cao tang, chiéu cao ciia cong trinh quyét dinh cac diéu kién thiét ké, thi
cong hodc str dung khac véi cac nha thong thuong khac. Trude tién s& anh huong dén
viéc lya chon hé két cdu chiu lyc cta cong trinh (bd phan cha yéu cia cong trinh nhan
cac loai tai trong va truyén chung xubng dudi nén dat).

Qua phan tich cac wu nhuoc diém cua nhiing giai phap da dua ra, Cin cr vao thiét ké
kién trtc, dic diém cu thé cua cong trinh, ta sir dung hé két cau “khung ” chiu luc voi so
d6 khung gidng. Hé thong khung bao gdm cac hang cot bién, cot gitra, ddm chinh, dam
phu, chiu tai trong dimg 1a chil yéu, mot phan tai trong ngang va ting do 6n dinh cho két
céu véi cac nut khung 14 nat cimg. Hé thdng 16i thang may chii yéu sir dung v6i muyc dich
phuc vu giao thong, chiu phan 16n tai trong ngang va mot phan tai trong dung tic dung
vao cong trinh. Cong trinh thiét ké c6 chiéu dai 36m va chiéu rong 14.4m, d clirng theo
phuong doc nha 16n hon rat nhiéu theo phuong ngang nha. Do d6 khi tinh toan dé don
gian va thién vé an toan ta tich mot khung theo phuong ngang nha tinh nhu khung phang
c6 budce cot 1a 1= 4.0m.
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2.1.6.1 Lwa chon phuong an két ciu san

Dic diém cua cong trinh: Budc cot (6.0-4.0m), chiéu cao ting (3.7m véi ting dién
hinh). Trén co s& phan tich cac phuong 4n két cAu san, dic diém cong trinh, ta dé& xuat sir
dung phuong 4n “San sudn toan khdi BTCT ” cho tit ca san cdc ting.
2.1.6.2 Lwa chon phuong an két cu tang ham

Cong trinh chi ¢6 1 ting him: C6t san -3.0m so voi c6t £0.0m (dudi cbt tu nhién
2m). Mit san dugc ké trén nén dat va hé théng gidng dai va dai moéng cta cong trinh.

Két cdu tuong ting him: Sir dung bién phap twong BTCT trong dét.
2.1.6.3 Lap cac mat bang két cau, dat tén cho cac cau kién, lwa chon so bo kich thudc
cac cau kién.
a.Lwa chon so bd kich thwéc cac cau kién

b. Chon so bo tiét dién dam

1
Cong thirc chon so bo : hy = m F (2-1)
d

trong d6: mg= (10+12) v6i dam chinh
Mg = (12+16) voi dam phu.
b=¢3+05 B,
*Dam chinh
Nhip dam chinh 1a 1= 6.0m.
h=(2~2y=(L~16000=500~600 mm; chon h =600 mm.
10 12 10 12
Chon b theo diéu kién dam bao sy 6n dinh cua két cau:
b = (0.3+0.5)h=180~300 mm, chon b = 300mm.
Kich thuéc ddm chinh theo nhip 16n 6m 1a bxh =30x60cm. (D1)
Kich thuéc dam theo nhip bé 2.4m 1a bxh= 30x50cm . (D2)
Kich thudc dam chinh theo nhip budc cot 1a bxh= 22x40cm.  (D3)
*Dam phu:
Nhip dam phy 1a I,= 4m.
h= (i ~ i
12 16
Chon b theo diéu kién dam bao sy 6n dinh cia két ciu:
b = (0.3-0.5)h= 105-175 mm, chon b = 200mm

) = (% - %).4000 = 250 ~333 mm; chon h = 350 mm

Kich thudc dam phu bxh = 20x35cm. (D4)
Chon kich thuéc dam d& san vé sinh bxh =11x25 cm (D5)
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Céc dam chiéu nghi cau thang: bxh = 20x30 cm. (D6)
Céc dam d& dam chiéu nghi bxh = 22x40 cm (D7)

* Chon so b0 tiét dién san
San sudn toan khéi :

A 1a ta s 1A A , n D
Chi€u day ban san dugc thiét ké theo cong thure so b sau: hy = —
m

Trong do:
D: 1a hé s6 phu thudc vao tai trong, D=0,8+14 léy D=1
m=35+45
v6i ban ké bbn canh.
m =30+ 35 v&i ban ké hai canh.( ban loai dam)
1: 1a nhip cia ban.
- V61 0 san 1: kich thudc 6x4m. L,/L;=1.5< 2. Nén tinh theo ban ké 4 canh.

m 45
- V&i 6 san 2: kich thudce 4x2.4 m. L,/L1=1.7< 2. Nén tinh theo ban ké 4 canh.
h, = Dl _1.240 5.33(cm)
m 45

Nén ta chon chung chiéu day ban hy = 12 cm. Riéng chiéu day san vé sinh chon
h =8cm.
d. Chon so b tiét dién cot: ’ o , ’
Tiét dién cua cot dugc chon theo nguyén ly cau tao két cau bétong cot thép, cau
kién chiu nén.
- Dién tich tiét dién ngang cta cot duoc xac dinh theo cong thirc:
N
Fo= 1,2+15 = (2-2)
- Trong do:
+1,2+1,5: Hé s6 du trir ké dén anh hudng ciia momen.
+ Fy: Dién tich tiét dién ngang cta cot
+ Rp: Cuong d6 chiu nén tinh toan ctia bétong (Rp=14.5MPa).
+ N: Luc nén 16n nhét c6 thé xuét hién trong cOt.
N: C6 thé xac dinh so bd theo cong thirc: N=S.q.n (2-3)
Trong do: - S: Dién tich chiu tai cia mdt cot & mot tﬁng
- q: Tai trong so b lay q=1,2T/m2: 1.2x102MPa.
-n=11: Sé tang.

DIEN TRUYEN TAI CUA COT :
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Vé6icot Cl: N=4,2.4.1,2.10°.11=2.22MPam®.

F,=1.5(2.22/1.45)=2.30 m?

T \ T \ \

V6icot C2: N=4.3,0.1,2.10°.11=1.58MPam’.

Fp = 1.5(1.58/14.5)= 0.16m>.

C]‘ ‘C] C]‘ C]“
- - ==
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Trong két cAu nha cao ting, cot gitta chiu tai trong dimg 16n hon cot bién, tuy nhién cot
bién chiu anh hudng do tai trong ngang gay ra lon hon cot gitta. Momen chan cot c6 do
16n ty 1& v6i chiéu cao nha. Dé dam bao chiu tai trong ngang ta chon kich thudc cot (bxh)
C1 va C2 bang nhau va bang 50x100cm
Do cang 1én cao ndi luc cang giam, nén ta can thay di tiét dién cot cho phu hop. cir 3
tang giam h xudng 5 cm.

Tang him dén tang 2 : Cot C1: 50x100cm; Cot C2: 50x100cm.
Tir ting 3 déntang 5 : Cot C1: 50x95cm; Cot C2: 50x95cm.
Tl ting 6 dén ting 8 : Cot C1: 50x90cm; Cot C2: 50x90cm.

Tir ting 9 dén ting 10: Cot C1: 50x85cm; Cot C2: 50x85cm.

* Chon kich thudc tuong :
* Tuong bao.

Puoc xay chung quanh chu vi nha, do yéu ciu chong tham, chong am nén tuong
day 22cm xay bang gach dic M75. Tuong c6 hai 16p trat day 2x1,5cm. Ngoai ra
tuong 22cm cling dugc xay lam tuong ngan cach gitra cac phong véi nhau.

* Tudng ngan.
Dung ngan chia khong gian gitra cac khu trong mdt phong véi nhau.
Do chi 1am nhiém vy ngan cach khong gian nén ta chi can xdy tuong day 1lcm va co

hai 16p trat day 2x1,5cm.

f. Chon so bo tiét dién 16i:
TCXD 198 - 1997 quy dinh d6 day cua véach (t) phai thoa man diéu kién sau:
Chiéu day cua 10i d6 tai chd duoc xac dinh theo cac diéu kién sau:
+) Khong dugc nhé hon 160mm.
+) Bang 1/20 chiéu cao tang,
+) Vach lién hop c6 chiéu day khong nho hon 140mm va bang 1/25 chiéu cao
tﬁng.
150

Vi cong trinh nay ta co: t> mm 2-4
s Y Ly~ Luso00-220 ™ (&-4)
20 20
Duya vio cic diéu kién trén va dé dam bao do cimg ngang ciia cong trinh ta chon

chiéu day ctia 16i b= 220mm.
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2.1.6.4 .Lap mat bang két cau.
Mit bang két cdu tang dién hinh thé hién nhu hinh v& sau day:
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2.2 TAI TRONG VA TAC bONG

TAI TRONG DUNG.
Chon h¢ két cau chiu lyc cho ngdi nha 1 khung bétong cbt thép toan khdi cot lién két
v6i dam tai cac nut cing. Khung dugc ngam cimg vao dat nhu hinh vé sau day:
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TINH TAI:

2.2.1.1 TINH TOAN TINH TAI CAU KIEN : o ‘
Tinh tai bao gom trong lugng ban than cac két cau nhu cot, dam, san va tai trong do

tuong, vach kinh dat trén cong trinh.

Tinh tai bao gdm trong luong cac vat

liéu cAu tao nén cong trinh.
- Thép : 7850 daN/m3
- Bé tong cdt thép : 2500 daN/m3

- Khéi xdy gach dic : 1800 daN/m3
- Khéi xdy gach rong : 1500 daN/m3

- Vira trat, lat : 1800 daN/m3

Tinh tai ban than phy thude vao ciu tao

cac 16p san. Cau tao cac 16p san phong lam

viéc, phong ¢ va phong vé sinh nhu hinh vé.

* Tinh tai san:

Trong lugng ban than san:

CAU TAO SAN

L&p gach lat day 1 cm

L&p vira 16t day 2 cm

San btct day 12 cm

L&p vira trat day 1,5cm

Hinh 2-1. Ciu tao san

gis = n.h.y (daN/m2) (2-5)
n: h¢ sd vuot tai xac dinh theo tiéu chuan TCVN 2737-1995.
h: chiéu day san
] : trong lugng riéng cua vat li€u san:
Bang 2-1. Tai trong San ting dién hinh
Chieu  day L 1T tinh
T . H¢ s6 vuot ,
Cac 16p san 16p ¥ B toan
(mm) dan/m® | (daN/m?)
Lop gach 14t san Ceramic. 10 2000 1.1 22
Lop vira 16t 20 1800 1.3 47
Lop BTCT 120 2500 1.1 330
L&p vira trat tran 15 1800 [1.3 35
Tong tinh tai chua ké 16p san 104
Tong tinh tai ké ca 16p san 434
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Bang 2-2. T4ai trong San vé€ sinh

Chiéu  day Ny TT  tinh
A . Hé so6 vuot ,

Cac 16p san 16p Y . toan

(mm) dan/m?® | (daN/m?)
Lop gach 14t san Ceramic. 10 2000 1.1 22
Lop vira 16t 20 1800 1.3 47
Lop BTCT 80 2500 11 220
Lép vita trat tran 15 1800 [1.3 35
Tong tinh tai chua ké 16p san 104
Tong tinh tai ké ca 16p san 324

Bang 2-3. T4i trong San mai cé chéng néng
Chiéu  day g TT tinh
T . H¢ s6 vuot ,

Cac 16p san 16p Y B toan

(mm) dan/m?® | (daN/m?)
Lép gach 14 nem200x200x20 40 1800 1.1 79
Lop vira 16t 15 1800 1.3 35
Gach xay nghiéng 1 16p gach 416 | 100 1500 1.1 165
Lép vira tao doc 45 1800 [1.3 105
Lop BTCT 120 2500 11 330
Lép vira trat tran 15 1800 | 1.3 35
Bé tong chong tham 40 2200 |11 97
Tong tinh tai 846

*Trong luong ban than tuong:
Ké dén 10 cira tai trong tuong 220 va tudng 110 nhan véi hé s6 0.7:
Bang 2-4. Tai trong Twong gach diac day 220
Chiéu day 16p |y He s6 vuot | TT tinh toan
Céc 16p '
(mm) daN/m?® | tai (daN/m?)

2 16p trat 30 1800 1.3 70
Gach xay 220 1800 1.1 436
Tai twong phan bo trén 1m” 506
Tai tudng c6 cira (tinh dén hé s6 cira 0.7) 354
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Béng 2-5. Tai trong Twong gach diac day 110

o Chiéu day 16p |y Hé s6 vuot | TT tinh toan
Cac 16p 31 s ' 5
(mm) daN/m? | tai (daN/m?)
2 16p trat 30 1800 1.3 70
Gach xay 110 1800 1.1 218
Tai tudng phan bd trén 1m” 288
Tai tuong c6 cira (tinh dén hé sb cira 0.7) 202
Bédng 2-6. T4i trong Tudng lan can mai day 110. Cao 1 m
o Chiéu day 16p |g Hé s vuot | TT tinh toan
Cac 16p 31 .. i 5
(mm) daN/m?” | tai (daN/m”)
2 16p trat 30 1800 1.3 70
Gach xay 110 1800 1.1 218
Tai tedng phan bd trén 1m® 288

Bang 2-7.  Tai Trong lwong ban thian dim va cot:
L Trong luong

TT Tén cau kién (daN/m)

1 - Déam DI 300x600, va 2 I6p trdt day 15 - — 429
1.1x0.3x(0.6-0.12) x2500 + 1.3x0.015x2x(0.6-0.12) x1800

, - Dam D2 300x500, va 2 Iép trét day 15 : —340
1.1x0.3x(0.50-0.12) x2500 + 1.3x0.015x2.x(0.50-0.12) x1800

3 - Dam D3 220400, va 2 Iép trét day 15 : 189
1.1x0.22x(0.40-0.12) x2500 + 1.3x0.015x2x(0.40-0.12) x1800

4 Dam D4 200x350, va 2 lop trat day 15: —143
1.1x0.20x(0.35-0.12) x2500 + 1.3x0.015x2x(0.35-0.12) x1800 B

¢ - C6t500x1000, va 4 Iép trat day IS5 : 1515
1.1x0.5x1.0x2500 + 1.3x0.015x2(1.0+1.0) x1800

g - C6t500x950, va 4 Iép trat day 15: 1440
1.1x0.5x0.95x2500 + 1.3x0.015x2(0.95+0.95) x1800

2 - Cot500x900, va 4 Iop trat day 15 : —1364
1.1x0.5x0.9x2500 + 1.3x0.015x2(0.9+0.9) x1800

8 - Cot 500850, va 4 lop trat day 15 : —1088

1.1x0.5x0.85x2500 + 1.3x0.015x2(0.85+0.85) x1800
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2.2.1.2  XAC BINH TAI TRONG TINH TAC DUNG VAO KHUNG TRUC 6

% TANG 1:

Biang 2-8. Tinh tii phin bd tic dung Ién khung:

Ky hiéu Cac logi tdi trong va cdch xac dinh

- Ban than dam D1 30x60cm:

01 - Do san 4x6m truyén vdo: 434x4.
- Do twong 220 trén dam D1 truyén xuong: 354x3.5
- Ban than dam D2 30 x50cm:

g2 - Do san 2.4x4m truyén vao: 434x2.4

- Do twong 220 trén dam DI truyén xuong: 354x3.5

Gia tri
daN/m
429
1736
1239

340
1042
1239

Bang 2-9. Tinh tdi tap trung tac dung lén khung:

Kyhiéu  Cdc logi tdi trong va cdach xdc dinh

> Do dam D3 truyén vao:
- Ban than dam: 22x40: 189x4
G, - Tuong 220, cao (4.1- 0.4) : 354x3.7 x4
- Do san 4x6m truyén vao: 4x2x43412
- Do trong lwong cé{ 50x100cm truyén vao: 1515x3.7
» Do dam D3 truyén vao:
- Ban than dam: 22x40: 189x4
G, - DO san 4x6m truyén vao: 4x2x434/2
- Do san 2.4x4m truyén vao: 434x(4+1.2)x1.2/2
- Do trong lwong cét 50x100cm truyén vao: 1515x3.7

> Do dam D3 truyén vao:
- Ban than dam: 22x40: 189x4

- Tuong 220, cao (4.1- 0.4) : 354x3.7x2

Gs - Do san 4x6m truyén vao: 4x2x434[2
- Do san 2.4x4m truyén vao: 434x(4+1.2)x1.2/2
- Do trong lirong c6t 50x100 cm truyén vao: 1515x3.7
SV:HA VAN BOAN

Gia tri
daN/m

756

5239
1736
5606

756

1736
1354
5606

756

2620
1736
1354
5606

Téng
KN/m
4.29

17.36
12.39
3.40

10.42
12.39

Téng

KN/m

133.37

94.52

120.72
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S D1:300X600 [-5.D2:300X500 ) D1:300X600 T @
Lﬁ:zzoxmo T D3:220X400 :“:';;220"400 ’Dq 0X400 @
D4:220X350
R oo D1:300X600 77 D2:300X500 - D1:300X600 —
T 6000 2400 6000 ]
G1=133.37 G1=133.37
G2=94.52 G3=120.72
17.36 10.42 17.36
BEENREAEED LI
T T T T T T L P LT D L PP T 1274
0 W 0 A A A =73 )
Hinh 2-2. So' d0 tinh tai tang 1
< TANG 2:
Bang 2-10. Tinh tai phan bo tac dung 1én khung: 9
. . . L g Gia tri Tong
Ky hiéu Cdc loagi tai trong va cach xac dinh daN/m KN/m
- Ban than dam DI 30x60cm: 429 4.29
01 - Do san 4x6m truyén vao: 434x4. 1736 17.36
- Do twong 220 trén dam D1 truyén xuong: 354x3.1 1097 10.97
- Ban than dam D2 30x50cm: 340 3.40
g2 - Do san 2.4x4m truyé‘{a vao: 434x2.4 1042 10.42
- Do twong 220 trén dam D1 truyén xuong: 354x3.1 1097 10.97

Béang 2-11. Tinh tdi tap trung tic dung lén khung: ]
Kyhiéu  Cadc loai tdi trong va cdch xac dinh Gia fri Tong

‘ ‘ daN/m KN/m
» Do dam D3 truyén vao:
- Ban than dam: 22x40: 189x4 756
G - Tuwong 220, cao (3.7- 0.4) : 354x3.3x4 4673 121.64
- DO san 4x6m truyén vao: 4x2x434/2 1736
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- Do trong luong cot 50x100cm truyén vao: 1515x3.3 4999
> Do dam D3 truyén vao: 756
- Ban than dam: 22x40: 189x4 1736
G, - Do san 4x6m truyén vao: 4x2x434/2 1042 85.33
- Do san 2.4x4m truyén vao: 434x(4+1.6)x1.2/2 4999
- Do trong lwong cdt 50x100cm truyén vdao: 1515x3.3
N *—H—* D1:300X600 73.D2:300X500 D1:300X600 @
= /] = — s
ﬁ VIS U)/ L T NS
.ﬁ:220x400 = D3:220X400 T ba220000 {‘;m-' 0X400 @
D4:220X350
on D1:300X600 15 D2:300X500 g D1:300X600 7y
6000 2400 6000 |
G1=126.64 G1=121.64
52=85.33
17.36 10.42 17.36
[T LLLLLLLPTLT
L] [] LI Ll ] 1] foo7
1 e 129
3.04
Hinh 2-3. So’ d0 tinh tai ting 2
TANG 3-5:
Bang 2-12. Tinh tai phan bo tac dung lén khung: )
i . e . L Gia tri Tong
Kyhiéu Cdc loai tai trong va cach xac dinh daN/m KN/m
- Bdn than dam D1 30x60cm: 429 4.29
- Do san 4 x6m truyén‘vdo.' 434x2. 868 8.68
91 - Do san 4.8x4m truyén vao: 434x2 868 8.68
- Do tuong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97
- Ban than dam D1 30x60cm: 429 4.29
- Do san 4x6m truyén vao: 434x2. 868 8.68
02 . T 292 2.92
- Do san 2.2x1.8m truyén vao: 324x0.9 -
1097 10.97

- Do twong 220 trén dam DI truyén xuong: 354x3.1
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- Ban than dam D2 30x50cm: 340 3.40
9s - DO san 2.4x4m truyén vao: 434x2.4 1042 10.42
- Ban than dam D1 30x60cm: 429 4.29
Oa - Do san 2.2x2.2m truyén vao: 434x2.2 955 9.95
- Do tuong 220 trén dam DI truyén xuéng: 354x3.1 1097 10.97
- Ban than dam D1 30x60cm: 429 4.29
s - Do san 4.8x4m truyén vao: 434 x4 1736 17.36
- Do twong 220 trén dam DI truyén xuéng: 354x3.1 1097 10.97

Béang 2-13. Tinh tdi tap trung tac dung lén khung: )
Kyhiéu Cac loai tdi trong va cdach xdc dinh Gia tri Tong

daN/m KN/m
> Do dam D3 truyén vdo:
Do 2 dam DS truyén vao:
+Bdn than dam 11x25: 56x2.2 123
+Do san 1.8x2.2m truyén vao: (324 x(2.2+0.4)x0.9)/2 321
+Do san 2.2x2.2m truyén vao:(324x2.2x1.1/2) 356
+Do twong gach 110 truyén vao:202x3.05x2.2 1352
G, ~ Tong: 2152
- Ban than dam 22x40: 189x4 756 147.55
- Twong 220, cao (3.7- 0.4) : 354x3.3x4 4673
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2)x324 438
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x434 526
- Do san 2.4x4m truyén vao: ((4+1.6)x1.2)/2) x434 1458
- Do trong luong cé{ 50x95 truyén vao: 1440x3.3 4752
» Do dam D4 truyén vao:
Do 2 dam D5 truyén vao:
+Bdn than dam 11x25: 56x2.2 123
+Do san 1.8x2.2m truyén vao: (324 x(2.2+0.4)x0.9)/2 321
+Do san 2.2x2.2m truyén vao:(434x2.2x1.1/2) 356
G +Do twong gach 11 07 truyén vao:202x3.05x2.2 1352
2 Tong: 2152
- Ban thin dam D4 20x35 truyén vao: 143x2 286 51.52
- Do san 4.8x4m truyén vao: 434x(4x2/2) 1736
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2) x324 262
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x434 525
- Do tuong 110 truyén vao:  202x2.9x4 2343
» Do dam D3 truyén vao:
- Bdn than dam 22x40: 143 x4 572
G - Twong 220, cao (3.7- 0.4) : 354x3.3x4 4673
8 - Do san 4.8x4m truyén vao: 434x(4x2/2) 1736 127.75
- Do san 0.8x3m ban céng truyén vao: 0.8x3 x434 1042
- Do trong lwong cdt 50x95 truyén vao: 1440x3.3 4752
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INH

% i i §
D3:220X400 D4;220X350 D3:220X400 D3:220X400 D3/220X400
R e D1:300X600 e b2 T@J D1:300X600
6000 2400 | 6000
0y © @
G1=147.55 G2=51.52 G3=127.75c4=127.75 G1=147.55
68 G5=51.50 1
9.55
8.6 | |
.I402997 } } JL N S N S A }
340
So d0 tinh tai ting 3-5
% TANG 6-8:
Bang 2-14. Tinh tai phan bo tac dung lén khung: )
o . . . L g Gia tri Tong
Kyhiéu Cdc logi tai trong va cach xac dinh daN/m KN/m
- Ban than dam D1 30x60cm: 429 4.29
- Do san 4 x6m truyén‘vdo.' 434x2. 868 8.68
91 - DO SaN 4.8x4m truyén vio: 434x2 868  8.68
- Do twong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97
- Bdn than dam D1 30x60cm: 429 4.29
- Do san 4x6m truyén vao: 434x2. 868 8.68
92 ; 3 vao: 292 2.92
- Do san 2.2x1.8m truyén vao: 324x0.9 -
- Do twong 220 trén dam D1 truyén xuong: 354x3.1 1097 10.97
- Bdn than dam D2 30x50cm: 340 3.40
Js - DO san 2.4x4m truyén vao: 434x2.4 1042 10.42
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- Ban than dam D1 30x60cm: 429.  4.29
9 - Do san2.2x2.2m truyén vao: 434x2.2 955 9.55
- Do twong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97
- Ban than dam D1 30x60cm: 429  4.29
s - Do san 4.8x4m truyén vao: 434x4 1736 17.36
- Do twong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97
Béang 2-15. Tinh téi tap trung tic dung lén khung: )
Kyhiéu CAac loai tdi trong va cdach xdc dinh g;ﬁl/tr’;]l i?\lnlfn
> Do dam D3 truyén vio:
Do 2 dam D5 truyén vao:
+Bdn thin dam 11x25: 56x2.2 123
+Do san 1.8x2.2m truyén vao: (324 x(2.2+0.4)x0.9)/2 321
+Do san 2.2x2.2m truyén vao:(324x2.2x1.1/2) 356
+Do twong gach 110 truyén vao:202x3.05x2.2 1352
G, Téng: 2152
- Bdn than dam 22x40: 2104 756 145.04
- Twong 220, cao (3.7- 0.4) : 354x3.3x4 4673
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2)x324 438
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x434 526
- Do san 2.4x4m truyén vao: ( (4+1 6)x1.2)/2)x434 1458
- Do trong luong cgt 50x90 truyén vao: 1364x3.3 4501
> Do dam D4 truyen vao:
Do 2 dam D5 truyén vao:
+Bdn than dam 11x25: 56x2.2 123
+Do san 1.8x2.2m truyén vao: (324 x(2.2+0.4)x0.9)/2 321
+Do san 2.2x2.2m truyén vao:(434x2.2x1.1/2) 356
G +Do twong gach 11 07 truyén vao:202x3.05x2.2 1352
2 Tong: 2152
- Ban thin dam D4 20x35 truyén vao: 143x2 286 73.04
- Do san 4.8x4m truyén vao:  434x(4x2/2) 1736
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2)x324 262
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2)x434 525
- Do twong 110 truyen vao: 202x2.9x4 2343
> Do dam D3 truyén vio:
- Ban thin dam 22x40: 143 x4 572
G - Twong 220, cao (3.7- 0.4) : 354x3.3x4 4673
8 - Do san 4.8x4m truyén vao: 434x(4x2/2) 1736 125.24
- Do san 0.8x3m ban céng truyén vao: 0.8x3 x434 1042
- Do trong lwong cdt 50x90 truyén vao: 1364 3.3 4501
SV:HA VAN BOAN DO AN TOT NGHIEP
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| B \} A
D3:220X400 D4:220X350 D3:220X400 D3:220X400 D31220X400
B *—»i D]-mnysmgj ? D2:300X500 J D1:300X600
6000 2400 f 6000
c
G1=145.04 G2=73.04| G3=12524 4=125.04 G1=145.04
8.68 299 G5=73.04 17.36
10.42 9.55
8.68 J l
10.97
P SR RRERN IORRREEEEY SEREE
340
Hinh 2-4. So' d6 tinh tai ting 6-8
TANG 9
Bing 2-16. Tinh ti phan bo tic dung Ién khung:
Ky o 2
. . . . g Gia tri Tong
ﬁzle Cac loai tai trong va cach xac dinh daN/m KN/m
- Ban thdn dam DI 30x60cm: 429 4.29
- Do san 4 x6m truyé‘n‘vdo.' 434x2. 868 8.68
91 - Do san 4.8x4m truyen vao: 434x2 868 8.68
- Do tuong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97
- Bdn than dam D1 30x60cm: 429 4.29
- Do san 4x6m truyén vao: 434x2. 868 8.68
92 ‘ 3 vao: 292 2.92
- Do san 2.2x1.8m truyén vao: 324x0.9 -
- Do twong 220 trén dam D1 truyén xuong: 354x3.1 1097 10.97
- Bdn than dam D2 30x50cm: 340 3.40
Js - DO san 2.4x4m truyén vao: 434x2.4 1042 10.42
SV:HA VAN BOAN DO AN TOT NGHIEP
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- Bdn than dam D1 30x60cm:

s - Do sanl.8x2.2m truyén vdo: 434x2.2
- Do twong 220 trén dam D1 truyén xuong: 354x3.1
- Ban than dam D1 30x60cm:

s - Do san 4.8x4m truyéﬁ vao: 434x4
- Do twong 220 trén dam D1 truyén xuong: 354x3.1

429
955
1097

429
1736
1097

Béang 2-17. Tinh tdi tap trung tac dung lén khung:

Kyhiéu Cdc logi tdi trong va cach xac dinh

> Do dam D3 truyén vio:
Do 2 dam D5 truyén vao:
+Bdn than dam 11x25: 56x2.2
+Do san 1.8x2.2m truyén vao: (324 x(2.2+0.4)x0.9)/2
+Do san 2.2x2.2m truyén vao:(324x2.2x1.1/2)
+Do twong gach 110 truyén vao:202x3.05x2.2
G, ‘ T 5ng.‘
- Ban than dam 22x40:189 x4
- Tuong 220, cao (3.7- 0.4) : 354x3.3x4
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2) x324
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x434
- Do san 2.4x4m truyén vao: ((4+1.6)x1.2)/2) x434
- Do trong lwong cé{ 50x85 truyén vao: 1288x3.3
» Do dam D4 truyén vao:
Do 2 dam D5 truyén vao:
+Ban thin dam 11x25: 56x2.2
+Do san 1.8x2.2m truyén vao: (324 x(2.2+0.4)x0.9)/2
+Do san 2.2x2.2m truyén vao:(434x2.2x1.1/2)
+Do twong gach 110 truyén vao:202x3.05x2.2
T 5ng:
- Ban thin dam D4 20x35 truyén vao: 143x2
- Do san 4.8x4m truyén vao: — 434x(4x2/2)
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2)x324
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x434
- Do tuong 110 truyén vao: 202x2.9x4
» Do dam D3 truyén vao:

- Bdn thdan dam 22x40: 143 x4

- Tuwong 220, cao (3.7- 0.4) : 354x3.3x4

- Do san 4.8x4m truyén vao: 434x(4x2/2)

- Do san 0.8x3m ban céng truyén vao: 0.8x3x434
- Do trong lwong cot 50X85truyén vao: 1288x3.3

G,

Gs

SV:HA VAN BDOAN

Gia tri
daN/m

123
321
356
1352
2152
756
4673
438
526
1458
4250

123
321
356
1352
2152
286
1736
262
525
2343

o972

4673
1736
1042
4250

4.29
9.55
10.97

4.29
17.36
10.97

Téng
KN/m

142.53

73.04

162.73

DO AN TOT NGHIEP
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D1:300X400 e @
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D1:300X600 | D2:300X500 - D1:300X600

]
.
-

6000 2400 6000
©
G1=142.53 G2=73.04 G3=122.73| 54=122.73 G1=142.53
8.68 2.92 G5=73.04 17.36
10.42 9.55
8.6 J J
10.97
4.29 I
340

Hinh 2-5. So' d6 tinh tai ting 9
< TANG 10
Bang 2-18. Tinh tai phan bo tac dung lén khung:

s , L o Gid tri  Ton
Ky hiéu Cac logi tai trong va cach xdc dinh : &

daN/m  KN/m

- Ban than dam D1 30x60cm: 429 4.29
O - Do san 4x6m truyén vao: 343x4. 1736 17.36
- Do twong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97

- Ban than dam D2 30x50cm: 269 2.69
o)) - DO san 2.4x4m truyén vao: 434x2.4 1042 10.42
- Do twong 220 trén dam DI truyén xuong: 354x3.1 1097 10.97

Béang 2-19. Tinh tdi tap trung tac dung lén khung: ,
Kyhiéu  Cadc logi tdi trong va cdach xdc dinh Gia fri Tong

‘ ‘ daN/m KN/m
» Do dam D3 truyén vao:
G, - Ban than dam: 22x40: 189x4 756
- Tuong 220, cao (3.7- 0.4) : 354x3.3x4 4673 114.15
SV:HA VAN BOAN DO AN TOT NGHIEP
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- DO san 4x6m truyén vao: 4x2 x 43412 1736
- Do trong lwong cé{ 50x55¢cm truyén vao: 1288x3.3 4250
» Do dam D3 truyén vao: 756
- Bdn thdn dam: 22x40: 189x4 1736
G, - Do san 4x6m truyén vao: 4x2x434/2 1458 82.00
- Do san 2.4x4m truyén vao: 434 x(4+1.6)x1.2/2 4250
- Do trong lwong cdt 50x85cm truyén vao: 1288x3.3
"‘* D1:300X600 }r—"* D2:300X500 —'——} D1:300X600 }r—ﬁ
L;:zzoxmo = D3:220X400 £%=22°X4°° :: 0X400
D4:220X350
e D1:300X600 pay D2:300X500 LT D1:300X600 [T
T 6000 2400 6000 ]
0y © ®
Gl1=114.15 G1=114.15
G2=82.00 G2=82.00
17.36 10,42 17.36
BEEERENRED BEENENRANED
10.97
% S5y % e
3.04
Hinh 2-6. So’ d0 tinh tai tang 10
% TANG MAT:
Bang 2-20. Tinh tai phin bo tac dung 1én khung:
a . . C Gid tri ~ Tong
Ky hiéu Cac loqi tai trong va cach xdc dinh daN/m  KN/m
- Bdn thdn dam DI 30x60cm: 429 4.29
91 - Do san 4x6m truyén vao: 846x4. 3384  33.84
- Ban than dam D1 30x40cm: 269 2.69
92 - Do san 2.4x4m truyén vao: 846x2.4 2030 20.30
SV:HA VAN BDOAN PO AN TOT NGHIEP
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Béang 2-21. Tinh tdi tap trung tac dung lén khung:

o , . . R Gia tri Ton
Kyhiéu  Cac loqi tai trong va cach xdc dinh : g

‘ ‘ daN/m KN/m
» Do dam D3 truyén vao:
Gy - Ban than dam: 22x40: 143 x4 572 39.56
- Do san 4x6m truyén vao: 4x2x846/2 3384
> Do dam D3 truyén vao:
G - Ban than dam: 22x40: 143x4 572
2 - Do san 4x6m truyén vao: 4x2x 846/2 3384 67.99
- Do san 2.4x4m truyén vao: 846 x(4+1.6)x1.2/2 2843
N [ D1:300X600 -3.02:300X500 T D1:300X600 r——* @
~- 7 N ~-
S N N S
.ﬁ:zzomoo = |>3:220x400‘‘L:‘‘:":3“:"11220)““’0 ‘m 0X400 @
D4:220X350
Ml caeacs D1:300X600 L__ » D2:300X500 3 D1:300X600 ‘
© 6000 2400 | 6000 |
G1=39.56 G1=39.56
G2=67.99 G2=67.99

3

3.
HENNNNRANED

20.30

11 s
2.69

[ 11429

Hinh 2-7. So’ do tinh tai ting mai

SV:HA VAN BDOAN DO AN TOT NGHIEP
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¢ i ® | & icng 6
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50 61 72 il
° " h “l B Jigng 5
+15.200
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N " N "B ligng 4
+11.500
@s) 69) 70 -
> ) & "B ong 3
+7.800
47 58 69 L #
® - “ °l 8| |tCng 2
+4.100
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N o 2 8 s
=l |tCng 1
+0.000
@ 56 67 4 34;
. tCng hCm
S o ® % B
-3.000
[ ] L] 1
] 6000 | 2400 | 6000 |
HINH 1.1 SO PO PHAN TU COT - DAM
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67.99

31.87 31.87
g 15.38 g
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2400
29.41 73104 2524 o0, 73.04 29.41
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2400
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2400 |
29.41 51.52 . 127.75 127.75 51.52 29.41
24.7 ©
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29.41 51.52 121.75 127.75 5152 5941
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2.2.2 HOAT TAI:

Hoat tai phan bd déu trén san xac dinh theo TCVN 2737 — 1995 sb liéu nhu sau:

Pi =n.Py
Trong do:
n= 1,3 véi Py < 200 KG/m?
n= 1,2 v6i Py > 200 KG/m?

Béng 2-22. Bang tinh toan hoat taii san

TT tiéu chuan , | TT tinh toan
Céc phong churc nang ; H¢ s6 vuot tai ;

(daN/m°) (daN/m°?)
Phong &, phong doc 200 1.2 240
Kho sach 480 1.2 576
Sflnh, .hanh lang, cau thang , 300 12 360
cang tin
Phong vé sinh 150 1.3 195
Ban cong 400 1.2 480
Phong van hoé van ngh¢ 500 1.2 600
Mai bang c6 st dung 150 1.3 195
Mai bang khong sir dung 75 1.3 97.5

% TANG 1+2:

Bang 2-23. Hoat tai phan bd tic dung 1én khung:

Ky hiéu Cac logi tai trong va cach xdc dinh

01 - Do san 4x6m truyén vao: 360x4
02 - Do san 2.4 x4m truyén vao: 360x2.4

Gia tri
daN/m
1440
864

Bang 2-24. Hoat tdi tap trung tac dung lén khung: 9
Giatri  Tong

KyHiéu Cac logi tai trong va cdach xdc dinh

> Do dam D3 truyén vio:
- Do san 4x6m truyén vao: 4x2x360/2

> Do dam D3 truyén vio:
P, - Do san 4x6m truyén vao: 4x2x360/2

- Do san 2.4x4m tru)‘/é‘n vao: 360x(4+1.6)x1.2/2
» Do dam D3 truyén vao:

Ps - Do san 2.4x4m truyén vao: 360x(4+1.6)x1.2/2

SV:HA VAN BDOAN

daN/m
440

1440
1210

1210

PO AN TOT

Téng
KN/m

14.40
8.64

KN/m

A4.40

26.50

12.10

NGHIEP
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— D1:300X600 77D02:300X500 ——— D1:300X600 [T
O o
O o
O (@)
< e -
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O o
O o
e — =
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5 2 S 3 g
= 3 S o 3 & <
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a
LT D1:300X600 P D2:300X500 T D1:300X600 P @
6000 2400 6000 |
P1=14.40
P2=20.50 P3=12.10
14.40 8.64

Hinh 2-9. So' 6 HT tang 1-2
% TANG 3-9:
» TINH TOAN HOAT TAI TRATI:

Bang 2-25. Hoat tai phan bd tic dung 1én khung: 7
Gid tri Tong

Ki Hiéu Cdc loai tai trong va cach xac dinh daN/m KN/m
O - Do san 4.8x4m truyén vao: 240x4 960 9.6
qs - Do san 2.2x1.8m truyén vao: 195x1.8 351 3.51
U - Do san 2.4x4m truyén vao: 360x2.4 864 8.64

Bang 2-26. Hoat tai tap trung tac dung lén khung: )
Kyhiéu Cac loai tdi trong va cdach xdc dinh Gia iy Tong

daN/m KN/m
> Do dam D3 truyén vdo:
5 - Do s&n 4x6m truyén vio: 360x(4x2/2)/2 720
! - Do san 4.8x4m truyén vao: 240x(4x2/2)/2 480 17.76
- Do san 0.8x3m ban céng truyén vao: 0.8x3x480/2 576
P, > Do dam D4 truyén vao:
SV:HA VAN BOAN DO AN TOT NGHIEP
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Do dam D5 truyén vao:

+Do san 1.8x2.2m truyén vao: (195 x(2.2+0.4)x0.9)/4 114
+Do san 2.2x2.2m tryyén vao:(360x2.2x1.1/2)/2 218
Tong: 332 13.49
- Do san 4.8x4m truyén vao: 360x(4x2/2)/2 720
Do san 1.8x2.2m truyén vao: (1.8x0.9/2) x195/2 79
Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x360/2 218

> Do dam D3 {ruyén vao:
Do ddam D5 truyén vao:
+Do san 1.8x2.2m truyén vao: (195 x(2.2+0.4)x0.9)/4 114

+Do san 2.2x2.2m truyén vao:(360x2.2x1.1/2)/2 218
Py Tong: 332
- Do san 4x6m truyén vao: 360x(4x2/2)/2 720 25.59
- Do san 2.4x4m truyén vao: ((4+1.6)x1.2)/2)x360 1210
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2) x195/2 79
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x360/2 218

> Do dam D3 {ruyén vao:
Do dam D5 truyén vao:
+Do san 1.8x2.2m truyén vao: (195 x(2.2+0.4)x0.9)/2 114

Pa +Do san 2.2x2.2m truvén vio:(360x2.2x1.1/2) 218
Tong: 332 15.42

- Do san 2.4x4m truyén vao: ((4+1.6)x1.2)/2)x360 1210

"‘«—\ D1:300X600 NG D2:300X500 *v-,—i D1:300X4600 y—*f @

L :300X600 1 D2:300X500 | D1:300X600 S

5 DI [T s 1—4 B
6000 6000
P1=17.76 P2=13.49
9.6

SV:HA VAN BOAN DO AN TOT NGHIEP
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Hinh 2-10. SO PO CHAT TAI HOAT TAI 1
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» TINH TOAN HOAT TAI PHATI:

Kyhiéu

J4
Js
Js

Ky
hi¢
u

Ps

SV:HA VAN BDOAN

Bang 2-27. Hoat tai phan bo tac dung 1én khung:

Céc logi tdi trong va cdach xac dinh

- Do san 4.8x4m truyén vao: 240x 4
- Do san 2.2x2.2m truyén vao: 240x2.2
- Do san 2.4x4m truyén vao: 360x2.4

Gia tri
daN/m
960
528
864

Bang 2-28. Hoat tii tap trung tac dung lén khung:

Cdc loai tai trong va cach xac dinh

> Do dam D3 truyén vdo:
- Do san 4.8x4m truyén vao: 240x(4x2/2)
- Do san 0.8x3m ban cong truyén vao: 0.8x3 x480
> Do dam D4 truyén vao:
Do 2 dam D5 truyén vao:
+Do san 1.8x2.2m truyén vao:(195x(2.2+0.4)x0.9)/2
+Do san 2.2x2.2m truyén vao:(360x2.2x1.1/2)
T 5ng:
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2) x195
- Do san 2.2x2.2m truyén vao: (2.2x1.1/2) x360
- Do san 4.8x4m tru){én vao.: 240x(4x2/2)/2
» Do dam D3 truyén vao:
- Do 2 dam D5 truyén vao:
+Do san 1.8x2.2m truyén vao: (195 x(2.2+0.4)x0.9)/2
+Do san 2.2x2.2m truyén vao:(360x2.2x1.1/2)
T 5ng:
- DO san 2.4x4m truyén vao: ((4+1.6)x1.2)/2) x360
- Do san 1.8x2.2m truyén vao: (1.8x0.9/2)x195
- Do san 2.2x2.2m tr‘uyé‘n vao: (2.2x1.1/2) x360
» Do dam D3 truyén vao:
- Do san 2.4x4m truyén vao: ((4+1.6)x1.2)/2) x360

Gia tri
daN/m

960
1152

228
436
664
158
436
960

114
218
332
1210
158
436

1210

Téng
KN/m

9.60
5.28
8.64

T(fng
KN/m

21.12

22.18

21.36

12.10

DO AN TOT NGHIEP

52



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

@

P6:21.18

5.28
PR

57 D1:300X600 773D2:300X500 3 D1:300X600 [T
T PR R Tl
o [ j=]
o =}
o L o
~ ~
7T {7 [T \E‘
B RN i @
o [ (e
o s
o [ (]
~ ~
DA [T ; |
1 i 1 M
2 3 I g Q
g 2 s s 5
o S o
S g 5 § §l 2
] N N
= B a 2 3 b ~
D1:300X600 e D2:300X500 - 7 D1:300X600 [
Ll L 0

P5:21.12

9.60
A

Hinh 2-11. So @6 HT tang 3-9

% TANG 10:

Bang 2-29. Hoat tai phan bo tac dung 1én khung:

Ky Cdc loai tai trong va cdch xac dinh
Hiéu

(o1 - Do san 4 x6m truyén vao: 600x4
0z - Do san 2.4 x4m truyén vao: 600x2.4

Gia tri Gia tri

daN/m KN/m
2400 24.00
1440 14.40

Bang 2-30. Hoat tai tap trung tac dung lén khung:

KyA Cdc loai tai trong va cdch xac dinh
Hicu
P > Do dam D3 truyén vao:
! - Do san 4x6m truyéy vao: 4x2x600/2
» Do dam D3 truyén vao:
P, - Do san 4x6m truyén vao: 4x2x600/2
- Do san 2.4x4m tru)(e”‘n vao: 600x(4+1.6)x1.2/2
» Do dam D3 truyén vao:
Ps - Do san 2.4x4m truyén vao: 600x(4+1.6)x1.2/2
SV:HA VAN BOAN
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daN/m  KN/m
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2400

2016 44.16

2016 20.16

DO AN TOT NGHIEP

53



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

[T D1:300X600 7.D2:300X500 D1:300X600 (777 @

4000

4000

4000
4000

= N 3 8 8 ] =
N 3 P! P 3 3 v
a
i D1:300X600 - D2:300X500 |-~ D1:300X600 o @
6000 2400 6000 |
P1=24.00
P2=44.16 P3=20.16
24,00 10.40
[T T
Hinh 2-12.
< TANG MAT:
Bang 2-31. Hoat tai phan bd tic dung 1én khung:
Ky Cdc logi tai trong va cach xac dinh Gia tri Gia tri
Hiéu daN/m KN/m
o - Do san 4x6m truyén vao: 97.5x4 390 3.90
q2 - Do san 2.4 x4m truyén vao: 97.5x2.4 234 2.34
Bang 2-32. Hoat tai tap trung tac dung lén khung: 7
Ky , . o Giatri  Tong
Hicu Cdc loai tai trong va cach xac dinh daN/m KN/m
> Do dam D3 truyén vao:
P - Do san 4x6m truyén vao:  4x2x97.5/2 90 390
P, » Do dam D3 truyén vao:
SV:HA VAN BOAN DO AN TOT NGHIEP
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- DO san 4x6m truyén vao: — 4x2x97.5/2 390 7.18
- Do san 2.4x4m truyén vao: 97.5x(4+1.6)x1.2/2 327.6
» Do dam D3 truyén vao:
Ps - Do san 2.4x4m truyén vao: 97.5x(4+1.6)x1.2/2 327.6 3.28
B D1:300X600 [T D2:300X500 T
= y 2 5 3 S
N 3 o 3 3 3 N
[a]
T D1:300X600 T D2:300X500 T D1:300X600 RS @
C 6000 2400 000 |
P1=3.9
P2=7.18 P3=3.28
[T T
Hinh 2-13. So' @6 HT tang mai
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3.18 1.46
HEERERERERIIENEEN insnn .
2400
o
(e}
7.82 =
3.30
N
1 2400
S
7.82 25.59 =
2.86
2400 |
o
2
7.82 =
3.30
177w 1—F
(]
o
7.82 25.59 =
2.86
v —
2400 |
o
=2
7.82 =
3.30
1 2400 I
o
S
7.82 25.59 "
2.86
v —
2400 |
[an)
=2
7.82 )
3.30
| 2400 T
o
=2
7.82 25.59 =
2.86
2400 | T
S
11.74 =
A4 L —
o
S
11.74 =~
N 5.40
= [TT1] L
o
(an)
R
& 6000 o 2400 6000 -
Hinh 2-14. SO PO CHAT TAI HOAT TAI 2
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2.2.3 TAI TRONG NGANG.
2.2.3.1 Taitrong giod. .

Tai trong g16 dugc xac dinh theo TCVN 2737-95. Vi cong trinh c6 chiéu cao 16n (H
<40,0m), do d6 cong trinh chi tinh toan dén tai trong gid tinh ma khéng can tinh toan dén
thanh phan gi6 dong.

Q4-W,n ki.cs.B

Qd:WO.n.ki cy.B

Tinh toan tai trong gi6 tinh
Tai trong gi6 tinh tac dung 1én cong trinh x4c dinh theo tiéu chuan Viét Nam TCVN
2737-1995.

Gia tri ti€u chuan cua thanh phan tinh ctia gié & do cao h; so v&i mat mong xac dinh

theo cong thirc: W= W.k.c (2-6)
= gia tri tinh toan: Wy = n.W.k.c (2-7)
Trong do:

+ W): gid tri tiéu chuan cta ap luc gié & do cao 10m lay theo phan ving gié. Khu vuc
Thanh Phé H Chi Minh thudc ving IIA c6 W = 95 (daN/m?2).

+ k: hé s tinh dén su thay ddi cua ap luc gid theo do cao so voi méc chuan va dang
dia hinh, h¢ s0 k tra theo bang 5 TCVN 2737-95. Dia hinh dang A. Gia tri h¢ so k va ap
lyc gié phan bo tirng tang dugc tinh nhu trong bang.

+ ¢: hé s6 khi dong, 13y theo chi ddn bang 6 TCVN 2737-95, phu thudc vao hinh khéi
cong trinh va hinh dang bé mat don gi6.Véi cong trinh ¢6 hinh khoi chit nhat (mét don
gi6 ¢ =+ 0,8. Mat hat gié ¢ = - 0,6).

+n: hé sb vuot tai ca tai trong gio n= 1,2

Tai gi6 tinh & mdi tang: W, = n.Wo.k.c. H (2-8)

Tai trong gié duge quy vé phan bd déu trén cac mirc san theo dién chiu tai cho mdi
san 1 mot nira chiéu cao tang trén va tang dudi san.

Wiang= W.H (2-9)

Trong d6: + H 1a chiéu cao don gid: H = 0.5(H; + Hi1) (2-10)
+ W 1a tai trong gid tong cong gid phia ddy va gié phia hut.
Gia thiét ring san vo cung cung trong mit phang clia nd va tai trong gié dugc truyén
vé cac muc san rodi duoc san phan phdi cho cic két cau chiu luc ngang 1a hé khung. Vi
vay ta c6 thé 1ay hé s6 khi dong C=0,8+0,6=1,4 va don tai trong gid vé phia don gio.

Tong tai trong ngang cua gid tac dung vao nha 1a ; Wy“: WX L. (2-11)

Trong d6 :L=36m — 14 chiéu dai nha theo phuong ngang.
Tai trong gio tac dung vao mot khung ngang thirila: W, = Wy“/ 9. (2-12)
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Ta c6 thong s tai trong gi6 tinh tic dung vao khung theo bang sau day :

Tang [H@m) |zZ(m) |k N B(m) |Cq4 (o gs(daN) | gn(daN)
Ham |[1.0 1.0 093 |12 4.0 0.8 0.6 339.26 | 254.45
1 4.1 5.1 107 |12 4.0 0.8 0.6 390.34. | 292.75
2 3.7 8.8 117 |12 4.0 0.8 0.6 426.82 | 320.12
3 3.7 125 121 |12 4.0 0.8 0.6 44141 | 331.06
4 3.7 16.2 125 [1.2 4.0 0.8 0.6 456.00 | 342.00
5 3.7 19.9 129 |12 4.0 0.8 0.6 470.59 |352.94
6 3.7 236 132 |12 4.0 0.8 0.6 481.54 |361.15
7 3.7 273 135 |12 4.0 0.8 0.6 492.48 | 369.36
8 3.7 31.0 138 |12 4.0 0.8 0.6 503.42 | 377.57
9 3.7 34.7 1.40 |12 4.0 0.8 0.6 510.72 | 383.04
10 3.7 38.4 142 |12 4.0 0.8 0.6 518.02 | 388.51
mai 2.5 409 |143 1.2 4.0 0.8 0.6 521.66 |391.25

Tai trong trén mai quy vé luc tap trung dit & dau cot Sqva Sy voi k =0.74

+Phia gi6 déy : S¢=521.66 x 0.74 = 386.03 (daN)

+Phia gié hat : S, =391.25 x0.74 = 289.53 (daN)

2.2.3.2 Xac dinh d6 ctrng khung ngang: . i )
Vi nha c6 két cau khung 161 lam viéc theo so d6 khung giang. Khung va 161 cung két

hop chiu tai trong ngang, tai trong ding do khung chiu 1a chinh. Dudi tac dung cua tai

trong ngang khung va 10i bién dang khong déng diéu.Viéc tinh toan phan phdi tai trong

ngang theo quan niém:

Céch thir nhat: Thay khung bang mét vach ctng tuong duong ( ¢ cung chiéu cao, cliing
chuyén vi ngang & dinh hodc & cao trinh gan 0.8H nhat khi chiju cing mot loai tai trong

ngang). Bing cach nay ta xac dinh duoc EJi = Elyg.
Cach thir hai: Xem khung nhu mot thanh cong xon chiu cat ( d6 cimg chdng udn cua

khung 16m v6 ciing ) Ngam & moéng va xac dinh duoc do ctiing chdng cit twong duong cia
vach cung. ( Két ciu bétong cdt thép — phan két ciu nha cira
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B1: Xéc dinh d§ cting cua 16i:
* Loi thang may:
Chon hé toa do géc XOY nhu hinh vé:

1Y=Yo

810 810
Oy . (@I
N KESS RS
N A_C\I
% \ % XO
o~ ) e =

N

e

200 || 2180|9 || 220

Hinh 2-15. Miit cit ngang 16i thang may
Ta co:

3, =2.18x0.22+2x0.22x (2.89 +0.81) = 2.1076m’

D S Xe
Xe=c =0 (2-13)
2.5,
Y Zsi'YCi
L
2.5 (2-14)
2.18x0.22x0.11+2x2.89%x0.22x1.445+2x0.81x0.22 x1.555
= =1.160m
2.1076

M6 men quéan tinh chinh trung tam

cua 141 thang:
5 3
L =1l = %41.16—0.11)2 ><2.18><0.22}-
1

B 3
2 %+(1.445—1.160)2 y 2.89x0.22}+

- 2
+2 % +(3.0-1.160)* x 0.81 x 0.22}
=2.732(m") (2-15)
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5 3 3
=y -y:2.18 x0.22+2{0.22 x 2.89 (0114 g) X218x022}
- 12

081°x0.22 081 .,
#2| TS (T +05) ><O.81><0.22} (2-16)

=1.8877(m*%)

Khi tinh toan tai trong gi6 theo phuong ngang cua nha (theo phuwong X). ta chi can tinh
toan phan téiqvé tinh toan do cung theo EJy
Nhu vay: tong do cung theo phuong ngang nha cua hai 161 thang may la:

SEJ, = 2x Edyi = 2x2.732 =5.464E (m®).
YEJ, = 2x EJ; = 2x1.8877 =3.775E (m®).

Khi nha chiu tai trong ngang, d¢ cung cua loi phan phdi cho toan bo cac khung.
Khi d6 xem nhu moi khung cua nha cing thém:

2 EJx _5464E

AEJ, = =0.607E(m"

> EJ, _3.775E

AEJ, = =0.419E(m?

Quy d6 ctng thém cua mdi khung thanh véch ctng c6 tiét dién bxh thod man:
Modmen quan tinh:
J,= b x h%12=0.607 (m%).
J= b’ h/12=0.419 (m%).
Giai h¢ trén ta c6 bxh = 1.43x1.72 (m).
Pua so d6 tinh tai trong ngang vé so d6 khung- glang gom hé khung chiu lyc lién két
v6i vach cimg c6 tiét dién bxh nhu trén tai nat khung bang cac khdp cing vo clng:
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289.53

386.03
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2.3 TINH TOAN VA TO HOP NQI LyC.
2.3.1 TINH TOAN NOI LUZC.
2.3.1.1 So d6 tinh toan. ‘ 7
- So do6 tinh cua cong trinh 1a so d6 khung phang ngam tai mat dai mong.
- Tiét dién cot va dam 14y ding nhu kich thudc so bd
- Truc dam ldy gan dung ndm ngang & mirc san.
- Truc cot gitra trung truc nha & vi tri cac cot dé dam bao tinh chinh xac so v&i mod
hinh chia tai.
- Chiéu dai tinh toan ctia dam 1ay bang khoang cach cac truc ¢t twong tmg, chiéu dai
tinh toan cc phan tir cot cac ting trén liy bang khoang cach cac san.
2.3.1.2 Tai trong. ) .
- Tai trong tinh toan dé xac dinh ndi luc bao gom: tinh tai ban than, hoat tai st dung,
tai trong gio.
- Tinh tai dugc chit theo so d6 1am viée thuc té cua cong trinh.
- Hoat tai chét léch tang léch nhip.
- Téi trong gi6 bao gom thanh phan gi6 tinh theo phuong X gom gio trai va gio phai.
Vay ta c6 cac truong hop hop tai khi dua vao tinh toan nhu sau:
+ Truong hgp tai 1: Tinh tai .
+ Truong hop tai 2: Hoat tai st dung.
+ Trudng hop tai 3: Gi6 X trai (duong).
+ Truong hop tai 4: Gid X phai (dm).
2.3.1.3 Phuwong phap tinh. 7 ’
Dung chuong trinh SAP2000 dé giai ndi luc. Két qua tinh toan ndi lyc xem trong
bang phan phu luc (chi 13y ra két qua ndi lyc can dung trong tinh toan).
2.3.2 TO HOP NOI LUC.
Noi luc duoce to hop voi céc loai t0 hop sau: To hop co ban I, To hop co ban I1.
- T6 hop co ban I: gdm ndi luc do tinh tai voi ndi luc do mot hoat tai bat loi nhat.
-T6 hop co ban II: gdm ndi luc do tinh tai vdi it nhat 2 trudng hop ndi luc do
hoat tai va tai trong gié gdy ra véi hé so to hop cia tai trong ngan han 13 0,9.
T6 hop co ban 1
TH1 :TT+HT1
TH2 :TT+HT2
TH3 :TT+GIO PHAI
TH4 :TT+GIO TRAI
Té hop co ban 2
THS5 :TT+0.9(HT1+GIO PHAI)

THG6 :TT+0.9(HT1+GIO TRAI)
TH7:TT+0.9(HT2+GIO PHAI)
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- TH8:TT+0.9(HT2+GIO TRAL.
Viée t6 hop s& duoc tiéq hanh véi nhitng tiét dién nguy hiém phét do 1a: voi phﬁr} tur
C(}t la tiét dién chan cQt va tiét dién dir}h cOt; vo1 tiet ’dién dam 1a tiét dién 2 b}%n mép dam,
tiét dién chinh gitra dérzl.( qé thém tiét dién khac nQu c6 ndi luc 16n nhu tiét diét} co tai
trong tap trung). Tai moi ti€t dién phai chon dugc t6 hop co cdp ndi lyc nguy hiém nhu
Sau :
* Pdi véi cot:  +Mmax va Ntu.
+Mmin va Ntu.
+Nmax va Mtu.
* Pbi voi dam :  Mmax, Mmin va Qmax.
Kétqqué t6 hop noi luc cho cac phan tr COT va DAM ciia khung 6 thé hién trong
bang t6 hop (Phu luc kém theo )
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Chuong 3 :Tinh Toan San Tang Pién Hinh
Lua chon vat liéu:
Bé tong san cap do bén B20, c6 R, = 11.5MPa.
Thép Al : Ry= 225 MPa.
Thép All: Rg= 280 MPa.

2.4 Tinh toan cét thép 6 san S1 ( 6x 4 m).
Nhip tinh toan theo hai phuong la:
lgo= 6000- b/2- by/2- h,/2=6000 — 220/2 -220/2 -120/2 = 5720
lo;= 4000-2x 110=3780mm
*Xét ty s6:
Lo11=5.72/3.78=1.50 <2 Ban lam viéc 2 phuong

] xem 0 san lam viéc nhu ban k& bon canh.

@

Hinh 2-18. kich thwéc san sl

2.4.2 So’ do tinh: ‘ ‘ ’ ’
O san 1 duoc tinh theo so do khép déo voi so do lién két 1a ban ké bon canh.
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v =
] NS
M,
M. = p
M, % M| 5
=
IM\ QV 2
I 5720 |
M M.,
L[ wm
M.

Hinh 2-19. Se’ do tinh toan san s1

2.4.3 Tai trong tinh toan.

Vi 6 san S1 tang 1 danh cho cang tin va trén

0 san khong c6 tuong nén tai trong tac dung
1én san gom:

Tinh tai san : g" = 434 daN/m?.

Hoat tai san : p"=360 daN/m?

= Qp'= g"+p" = 434+360 =

= 794 daN/m?= 7.94KN/m’

Do mét canh theo phuong 1; ké tw donénM, =0.
Céc momen trong ban quan hé bai biéu thirc:

q|021 (3|02 B |01) _

12
:(2M1+M|+M;)|02+(2M2+Mu)|01
M o5 M7 My 15
MZ I\/Il MZ
Vay
: 78 72-3. M M
7.94x3.78 (3x0.712=3.78) _ & 75(9M, +1.7M, +1.7M,) + 3.78(2x M2 11 55 M1y _
12 2.5 2.5
= 41.634M,

< M, =3.723KNm/m;

= M, = M/=-1.7 M;=-1.7x 3.723=-6.335KNm.
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M, = 0.4 M;=0.4x3.723= 1.489KNm.
My = My’=-1.5 M,=-1.5x1.489=-2.234KNm.

2.4.4 Tinh todn cét thép chiu lwc:

2.4.4.1 Tinh cbt thép chiu mémen am M, = M, = -6.335KNm.(mémen am tai gbi)
Dung thép loai Al c6 Rg= 225MPa.

San day 12 cm; gia thiét: a = 2cm = hy=12-2=10cm.
M 6.335
am = =
Rbh?  11.5x10°x1x0.1°

1+ 1-2¢,, 1+41-2x0.055
é/ = =
2 2
A = M 6.335
Rs¢h, 225x10°x0.97x0.1

Dung thép &8 c6 f,= 0.503cm?, khoang cach cbt thép tinh toan trong 1m dai ban san

=0.055 < az,, = 0.447

=0.97

=2.9x10"m? = 2.9cm®

la;

o Dxf,_100x0.503

A 2.9
Dung &8 a120 c6 F,= 0.503x8=4.024cm?
A 1000~ 2024

xh, 10010

=17.3cm

Tilé cotthép 14 = | x100% = 0.402% > g, =0.1%

+ Momen theo phuwong canh dai nho hon rat nhiéu so véi mémen tinh toan. Do vay
ta dat c6t thép cho phuong con lai 1a &8 a200 1a thod man.
2.4.4.2 Tinh cbt thép chiju mémen dwong theo phwong canh ngén (1& phwong chiu lwc

chinh) M;= 3.723KNm. Ta dat thép &8 a160, theo phuwong canh dai cé M,= 1.489KNm.
Chon &8 a200 la thda man.

2.5 Tinh toan cét thép 6 san khu vé sinh S2( 2.2x 1.8 m) tang 3-10.

2.5.1 Sé liéu tinh toan
Nhip tinh toan theo hai phuong la:

Iy, =I2—%—b—22=2200—2—20—2—20=1990mm

lo, =1 b b =1800—@—Q =1595mm
2 2 2 2 '
*Xét ty s
Lo11= 1.990/1.595=1.25<2

1 6 san lam viéc nhu ban ké bon canh.
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ﬁ{—:—:—:—%z—:—:—:—:—:—:—z%—:—:—:—:—f‘ j
s D.5 N
Clo ‘ ‘
= =
> 5.2 -
i o
L
N R IS R N
N e E O
 D.1 T 3
| 2200 |

Hinh 2-20. kich thwéec san s2

2.5.2 Sor dé tinh: ‘ ‘ ‘ , ,
O san 1 duoc tinh theo so d6 dan hoi voi so do lién két 1a ban ké bon canh.

z M
= A’
7/ [ O
M % Moo
i\ A’ _g
£ I "
1=1990
M; w\ //( M

Hinh 2-21. Se’ @0 tinh toan san s2

2.5.3 Tai trong tinh toan.
Tinh téi san : g} =434daN /m’
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Tinh tai tuong tdc dung lén san phan
bd déu cho toan bd mat béng san:

¢ 202x2.2x1.1x2.8
S T 08
Hoat tai san : p"= 240 daN/m?

= gy = g"+p" = 434+345.64+240 = 1019.64 daN/m?= 10.2KN/m?  (3-1)
Cac momen trong ban quan hé béi biéu thirc:

=345.64daN / m*

M, =0l (3-2)
M, =a,qll, (3-3)
M, =-£4ll, (3-4)
M, =-4.9ll, (3-5)

Tra bang phu luc 17- Gido trinh bé tong cdt thép ta co:
M, = ,ql,l, =0.0207x10.2x1.990x1.595 = 0.67KNm

M, = a,ql,l, = 0.0133x10.2x1.99x1.595 = 0.43KNm
M, =—Bqll, =—-0.0473x10.2x1.99x1.595 = —1.53KNm
M, =-4,ql,l, = —0.0303x10.2x1.99x1.595 = —0.98KNm

2.5.4 Tinh todn cét thép chiu lwc:

2.5.4.1 Tinh cbt thép chiu mémen M, = M, = -0.1.53KNm.(mémen am tai gbi)
Dung thép loai Al c6 Rg= 225MPa.
San day 12 cm; gia thiét: a = 2cm = hy=12-2=10cm.
a, = M == 1'353 > =0.0133<a, =0.447 (3-6)
R,bhy 11.5x10°x1x0.1
o 1+\1-2a, 1++1-2x0.0133
2 2
M 1.53

A = Rech ~ 225x10°x0.993x01
Dung thép &8 c6 f,= 0.503cm?, khoang cach cbt thép tinh toan trong 1m dai ban san

=0.993 (3-7)

=0.685x10"'m* =0.685cm’ (3-g)

la:
. Ix f, 100x0.503
A 0.685

Dung &8 a200 c6 F,= 0.503x5=2.215cm?

L, A x100% = 2915 x100%

Ti 18 cét thép I xh 100x10 (3-10)
=0.2515% > . =0.1%

=73.43cm (3-9)
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+ Mbmen theo phuong canh dai nhé hon rat nhiéu so v6i momen tinh toan. Do vay
ta dat c6t thép cho phuong con lai theo cdu tao nhu trén &8 a200 12 thod man.

2.5.4.2 Tinh cbt thép chiu mémen dwong tinh toan (la phwong chiu lwc chinh) My=
0.67KNm. Dat thép &8 a200.
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Chuong 4 :TINH THEP DAM KHUNG TRUC 6.
Noi luc tinh toan dwgc chon nhu trong bang t6 hop ndi luc. O day ta chon cac ndi luc
c6 moémen duong va mémen am 16n nhét dé tinh thép dam.
2.6 CO' SO TINH TOAN.
2.6.1 Tinh todn véi tiét dién chiu mémen am:

Tinh toan theo so dd dan hdi, v6i bétong M#250 c¢6 Ry= 14.5MPa. Cbt thép CII ¢
R,=280MPa.

Vi canh ndm trong ving kéo, Bétong khong duoc tinh cho chiu kéo nén vé mit
cuong do ta chi tinh todn véi tiét dién chit nhat co tiét dién bxh:
Gia thiét chiéu day 16p bao vé 13 a, tinh dwgc hy=h —a.

Fa
®
------- [ [ J “""‘:——
£
Fa _____ c
o
|
b
DECE
Hinh 2-22. Kich thudc viing chiu momen am
Tinh &g:
;= 1) 3 0.85-0.008R, B
o= = =
1. O (l_a)) 1. 280 1_0.85—0.008Rb
O 1.1 500 1.1
(1)
3 0.85-0.008x14.5 062
280 0.85-0.008x14.5 '
1+ —|1-
500 1.1
=, =&, (1-0.55,) (4-2)
Tinh gid tri: oy = % : (4-3)

- Néu § < &g thi tra h¢ ) € theo phu luc hodc tinh toan:

£=05.(1+1- 2., ) (4-4)

Dién tich cét thép cin thiét: As =— (4-5)
Rs¢.h,
Kiém tra ham luong cbt thép : 1% = bih.m% (%) (4-6)

0
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Néu p<pimi» thi giam kich thudc tiét dién roi tinh lai.

Néu p>pimax thi ting kich thudc tiét dién roi tinh lai.

Néu & < &g thi nén tang kich thudc tiét dién dé tinh lai. Néu khong tang kich thudc

tiét dién thi phai dat cdt thép chiu nén A’ va tinh toén theo tiét dién dat cot kép.
2.6.2 Tinh todn véi tiét dién chju mémen dwong: .

Khi tinh toén ti€t dién chiu mémen duong. Canh nam trong vung nén, do ban san do
lién khéi voi dAm nén nd s& cung tham gia chiu luc v6i suon.Dién tich ving béténg chiu
nén ting thém so véi tiét dién chir nhat. Vi vay khi tinh toan véi mémen duong ta phai
tinh theo tiét dién chit T.

Bé rong canh dua vio tinh toan: b, =b+2S_

Trong d6 S khong vuot qua 1/6 nhip dim va khong dugc 16n hon céc gid tri sau:

+ Khi c6 dam ngang hoic khi bé day ctia canh hy’>0.1h thi S; khong quéa nira khoang
cach thong thuy gitra hai dam doc.

| S L b | S |
7

Hinh 2-23. Kich thwée vung chiu momen dwong
+ Khi khong ¢6 dam ngang, hodc khi khoang cach gitra ching 16n hon khoang céch
giita 2 dam doc, va khi h¢'< 0.1h thi S, <6h;’.
+ Khi canh c6 dang céng x6n (Dam doc 1ap):
S¢<6.h’¢ khi h’s>0,1.h.
S¢ <3.h’¢ khi 0.05h<h’;<0,1.h.
B6 qua S trong tinh toan khi h’¢ <0,05.h
h’¢- Chiéu cao ctia canh, 14y bang chiéu day ban.
Xac dinh vi tri truc trung hoa:
Mt = Ry.b’s.h’1.(ho-0,5.h’%)
- Néu M<M truc trung hoa qua canh, luc nay tinh toan nhu ddi vai tiét dién chit nhat
kich thuéc b’s.h.
- Néu M>M; tryc trung hoa qua sudn, can tinh c6t thép theo truong hop ving nén
chir T.
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2.7 AP DUNG TINH TOAN:

2.7.1 Tinh Thép Dam B45 Tang Ham :
Mtf =-226.41KNm, |\/|g+ =+101.09KNm, M ; =—-244.15KNm

2.7.1.1 Tinh thép chiu mémen dwong:
Kich thudc dam B49: bxh = 30x60 cm.

+ Momen gitra nhip: M=101.09KNm.
Bé rong canh dua vao tinh toan: b’;= b+2.S,
Trong d6 Sc khdng vuot qua tri s6 bé nhat trong cac gid tri sau:
= S, <I/6 =600/6 =100.cm
* h¢=12cm >0.1h = 6cm = S:<0,5.(6,0-0,3)=3.35m = 335cm.

- S.< %.600 = 116.67cm

Vay lay S.=100 cm = b’;=30+2x116 =262 cm
Gia thiét a=3cm = hy=60-3 =57 cm
Xac dinh vi tri truc trung hoa:
Mf = Rb.b’f.h,f.( ho - O,S.h’f) (4-7)
=14.5x10°x2.62x0.12.(0.57-0,5x0.12)=2780.868 (KNm).
Ta co M = 103.66 KNm<M; = 2780.868KNm nén tryc trung hoa di qua canh, tinh toan
theo tiét dién chit nhat bxh=262x70cm.
an =&,(1-0.5£,)=0.62(1-0.5x0.62)=0.428

o= —M__ 101.09 _~0,0061 <
R,.b;.hy 14.5x10°x2.62x0.67
£=0,5.(1+ 1—2a_ )=

=0.5(L+ v1— 2x0.0061) = 0.997

Dién tich cbt thép can thiét:
M 103.66
A = R eh T 280x1000%0.997x 067
=5.54x10"*m? = 5.54cm?
Chon thép: 2&22 c6 Ag= 7.6cm?
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Hinh 2-24. BO TRi THEP DAM B45 CHIU MOMEN DUONG

Kiém tra ham lugng cbt thép:

A 76
Op= > 100% =
W= bh " 3067

100% = 0.38% >1,,=0,15 %

2.7.1.2 Tinh thép chiu mémen am:

Do dau trai va dau phai c6 gia tri mOmen am gén béng nhau, do vay ta chon gia tri
momen 16n hon trong hai gia tri & hai dau dam dé tinh toan cot thép. Trong trudng hop
nay canh cta cau kién nam trong

ving kéo nén tinh toan cdt thép theo tiét dién
chit nhat 30x60cm. M= -226.41KNm.
Chon chiéu day 16p bao vé: a=3cm, hy=60-3=57 cm.

Ta co:
a, = &, (1-0.5&,)=0.62(1-0.5x0.62)=0.428
o M 226.41 _0116<a,

" R bR 145x10°x0.3x0.67°

£=05.(1+1- 2., )= 0.5(1++/1—2x0.116) = 0.938
Dién tich cot thép can thiét:

Ao M _ 266.41
R.&.h, 280x1000x0.938x0.67

Chon thép: 4&22 c6 As= 15.2cm?

=15.14x10"*m? =15.14cm’
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Hinh 2-25. BO TRi THEP DAM B45 CHIU MOMEN AM

Kiém tra ham lugng cbt thép:

A 15.2
0= 100% =
W o, 30x67

100% = 0.76% >11,,1,=0,15 %

2.7.1.3 Tinh toan cbt dai cho dam.

Dé don gian trong thi cong, ta tinh toan ¢t dai cho dam c6 luc cat 16n nhat va bd tri

tuong tu cho céc dam con lai.
Dua vao bang to hop noi luc, luc cat 16n nhat trong cac dam: Qmax= 177.38KN.
- Kiém tra kha niang chiu ing suit nén chinh : Quax < 0.3 w1 Pp1.Rp.0.0g  (4-8)
Trong do: @y~ Xét dén anh huong cua ¢t dai dat vudng goc voi truc cAu kién, xac

dinh theo cong thuc: ¢,;= 1 + Sap,, <1.3. (4-9)

. E A
Oday: a=—; u,=—-. 4-10
v E, " bs (4-10)

Aq,- Dién tich tiét dién ngang cua cac nhanh dai dat trong mt mat
phang vudng gbc voi truc cau kién va cit qua tiét dién nghiéng.
b- chiéu rong cta tiét dién chit nhat.
s- khoang cach giita cac cbt dai theo chiéu doc cau kién.
Qp1- HE s6 kha nang phan phéi lai noi lyc cta cac ciu kién bétong khac
nhau:
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¢b1= 1-BRy, (4-11)
B=0.01 dbi v6i bétong ning va hat nho.
Chon cbt dai @8, 2 nhanh, dién tich mét 16p cdt dai 1a: Ag,= 2x 50.3= 100.6mm?
C6 khoang cach S=100mm.

py = Do 2x%03 4 45335
bs 300100
CE, 21x10°
E, 30x10°

Qw1 = 1+ Sap,, = 1+5x7x0.00126=1.044<1.3
¢p1 = 1-PRp = 1-0.01x14.5=0.855
0.3 Pw1. Pp1.Rp.b.hg =0.3 x 1.044 x 0.855 x 14.5 x 300 x 570 =
= 780462N = 780.46KN > Q= 177.38KN.
Tinh M, theo cong thire:
Mp= @bz ( 1+¢+ @n) Ree.b.hg’ (4-12)
@f = 0 — Tiét dién chir nhat.
¢@n = 0 — Vi khong ¢6 luc nén va lyc nén.
Op2 = 2- Do v6i bétong nang.
= M, =2 x1x1.05 x 300 x 670° = 282.81x 10° Nmm= 282.81KNm.
Diéu kién cuong do trén tiét dién nghiéng theo luc cat:
Quax <Q, =Q, +Q,, (4-13)
Trong do:
Q, - Luc cat do bétong chiu, xac dinh bang cong thic:
Pz (L+ @1 + 9, )R, b.h]

Q= . (4-14)

st Z st Asw Oy, -C = SW A%W .C (4-15)

Véi : Ry, — Cuong do tmh toan cua cot dai (175MPa).
A, — Dién tich tiét dién ngang cua cac nhanh cbt dai dat trong mat
phang vudng goc véi truc cau kién.
s - Khoang céch giita cac nhanh ct dai.
Khi d6 diéu kién cuong do co thé viét:
Poo L+ 0 +¢,)R, b

Qmax < Qu = c + (g -C (4_16)

Theo cong thire trén, chiéu dai hinh chiéu cua mat cit nghiéng trén truc ciu kién ¢ ting
1én thi Q, gidm xudng va Qg ting va kha nang chiu lyc cua cau kién c6 mot gia tri cuc
tiéu twong g V61 mot gia tri ¢ nao do goi 1a tiét dién nghiéng nguy hiém nhat c,. Dé tim
gid tri co ta chi can triét tiéu dao ham Q, véi bién s ¢ ta duoc:

dQU _ _ ﬂ — O

— Msw 2
dc Co

SV:HA VAN BDOAN DO AN TOT NGHIEP

78



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

Trong d6:  Mp= ¢y ( 1+ + ¢p) Rer.b.ng”
Giai phuong trinh ta c6 :

M .
G = > = I 3 282.81 ” =1.27m < 2h, =2x0.67 =1.34m
Osw 175x10° x 2x0.503x10
100x107°

Viy ta chon khoang cach cac ¢t dai nhu sau:
+ Hai dau dam (khoang1/4 nhip ddm) dung @8 S100mm.
+ Phan con lai dung @8 S200mm.

2.7.2 Tinh Thép Dam B48 Tang 4 -

M, =-222.81 KNm, My" = +106.26 KNm , M, = 240.24 KNm

2.7.2.1 Tinh thép chiu mémen dwong:
Kich thudc dam B48: bxh = 30x60 cm.

+ Momen gitra nhip: M=106.26KNm.
Bé rong canh dua vao tinh toan: b’;= b+2.S,
Trong d6 Sc khéng vuot qua tri s6 bé nhat trong cac gia tri sau:
= S, <I/6 =600/6 =100.cm
* h¢=12cm >0.1h = 6cm = S:<0,5.(6,0-0,3)=3.35m = 335cm.

. S.< %.600 = 116.67cm

Vay lay S;=100 cm = b’;=30+2x116 =262 cm
Gia thiét a=3cm = hy=60-3 =57 cm
Xac dinh vi tri truc trung hoa:
Mt = Rp.b’s.h’s.(hg- 0,5.h%) 4-7)
:14.5x103X2.62x0.12.(0.57-0,5x0.12):2780.868 (KNm).
Ta co M = 106.26 KNm<M; = 2780.868KNm nén tryc trung hoa di qua canh, tinh toan
theo tiét dién chit nhat bxh=262x70cm.
an =&,(1-0.5£,)=0.62(1-0.5x0.62)=0.428

o =M/ Ry.b’.hy? = 106.26/14.5x10°%2.62%0.57° =0.008 < ag
£=0,5.(1+ J1- 2., )=
=0.5(1++/1—2x0.0061) = 0.997

Dién tich cot thép can thiét:
A =M/ Rq.C.h, = 106.26/280x1000x0.997.0.57 =66.79x10*m? =66.79 cm?

Chon thép: 2&22 ¢6 As= 7.6cm?
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Hinh 2-26. BO TRi THEP DAM B48 CHIU MOMEN DUONG

Kiém tra ham lugng cbt thép:

A 76
0= —5.100% =
W= bh " 3067

100% = 0.38% >11,,=0,15 %

2.7.2.2 Tinh thép chiu mémen am:

Do dau trai va dau phai c¢6 gia tri mémen am gan bang nhau, do vay ta chon gid tri
moémen 16n hon trong hai gia tri ¢ hai dau dam dé tinh toan cdt thép. Trong trudong hop
nay canh cia cau kién nam trong

viing kéo nén tinh toan cdt thép theo tiét dién
chit nhat 30x60cm. M= -222.81KNm.
Chon chiéu day 16p bao vé: a=3cm, hy=60-3=57 cm.
Ta co:
an =&, (1-0.5£,)=0.62(1-0.5x0.62)=0.428
am =M/ Ry.b’r.n,* = 222.81/14.5x10°x2.62x0.57° =0.138 < ag

£=05.(1+ 1= 2.a, )= 0.5 +~/1-2x0.116) = 0.938
Dién tich cot thép can thiét:

A =M/ Rq.C.h, = 228.81/280x1000x0.938.0.57 =15.27x10*m? =15.27 cm?

Chon thép: 4&22 c6 As= 15.2cm?
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Hinh 2-27. BO TRi THEP DAM B48 CHIU MOMEN AM

Kiém tra ham lugng cbt thép:

A 15.2
0= 100% =
W o, 30x67

100% = 0.76% >11,,1,=0,15 %

2.7.2.3 Tinh toan cbt dai cho dam.

Dé don gian trong thi cong, ta tinh toan cdt dai cho dim c6 luc cit 16n nhat va b tri

tuong tu cho céc dam con lai.
Dua vao bang to hop noi luc, luc cat 16n nhat trong cac dam: Qmax= 177.38KN.
- Kiém tra kha niang chiu ing suit nén chinh : Quax < 0.3 w1 Pp1.Rp.0.0g  (4-8)
Trong do: @y~ Xét dén anh huong cua ¢t dai dat vudng goc voi truc cAu kién, xac

dinh theo cong thuc: ¢,;= 1 + Sap,, <1.3. (4-9)

. E A
Oday: a=—; u,=—-. 4-10
v E, " bs (4-10)

Aq,- Dién tich tiét dién ngang cua cac nhanh dai dat trong mt mat
phang vudng gbc voi truc cau kién va cit qua tiét dién nghiéng.
b- chiéu rong cta tiét dién chit nhat.
s- khoang cach giita cac cbt dai theo chiéu doc cau kién.
Qp1- HE s6 kha nang phan phéi lai noi lyc cta cac ciu kién bétong khac
nhau:
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¢b1= 1-BRy, (4-11)
B=0.01 dbi v6i bétong ning va hat nho.
Chon cbt dai @8, 2 nhanh, dién tich mét 16p cdt dai 1a: Ag,= 2x 50.3= 100.6mm?
C6 khoang cach S=100mm.

py = Do 2x%03 4 45335
bs 300100
CE, 21x10°
E, 30x10°

Qw1 = 1+ Sap,, = 1+5x7x0.00126=1.044<1.3
¢p1 = 1-PRp = 1-0.01x14.5=0.855
0.3 Pw1. Pp1.Rp.b.hg =0.3 x 1.044 x 0.855 x 14.5 x 300 x 570 =
= 780462N = 780.46KN > Q= 177.38KN.
Tinh M, theo cong thire:
Mp= @bz ( 1+¢+ @n) Ree.b.hg’ (4-12)
@f = 0 — Tiét dién chir nhat.
¢@n = 0 — Vi khong ¢6 luc nén va lyc nén.
Op2 = 2- Poi v6i bétong nang.
= M, =2 x1x1.05 x 300 x 670° = 282.81x 10° Nmm= 282.81KNm.
Diéu kién cuong do trén tiét dién nghiéng theo luc cat:
Quax <Q, =Q, +Q,, (4-13)
Trong do:
Q, - Luc cat do bétong chiu, xac dinh bang cong thic:
Pz (L+ @1 + 9, )R, b.h]

Q= . (4-14)

st Z st Asw Oy, -C = SW A%W .C (4-15)

Véi : Ry, — Cuong do tmh toan cua cot dai (175MPa).
A, — Dién tich tiét dién ngang cua cac nhanh cbt dai dat trong mat
phang vudng goc véi truc cau kién.
s - Khoang céch giita cac nhanh ct dai.
Khi d6 diéu kién cuong do co thé viét:
Poo L+ 0 +¢,)R, b

Qmax < Qu = c + (g -C (4_16)

Theo cong thire trén, chiéu dai hinh chiéu cua mat cit nghiéng trén truc ciu kién ¢ ting
1én thi Q, gidm xudng va Qg ting va kha nang chiu lyc cua cau kién c6 mot gia tri cuc
tiéu twong g V61 mot gia tri ¢ nao do goi 1a tiét dién nghiéng nguy hiém nhat c,. Dé tim
gid tri co ta chi can triét tiéu dao ham Q, véi bién s ¢ ta duoc:

dQU _ _ ﬂ — O

— Msw 2
dc Co
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Trong d6:  Mp= ¢y ( 1+ + ¢p) Rer.b.ng”
Giai phuong trinh ta c6 :

M .
G = —L = I 3 282.81 ” =1.27m < 2h, =2x0.67 =1.34m
Osw 175x10° x 2x0.503x10
100x107°

Viy ta chon khoang cach cac ¢t dai nhu sau:
+ Hai dau dam (khoang1/4 nhip ddm) dung @8 S100mm.
+ Phan con lai dung @8 S200mm.

2.7.3 Tinh Thép Dam B56 Tang Ham:
M, =-40.32KNm; M: =+11.77KNm:; Mg =+5.11KNm ;

M =-36.69KNm; M = +14.72KNm

2.7.3.1 Tinh thép chiu mémen dwong:
Kich thuéc dam B56: bxh = 30x50 cm.
+ Vi nhip dam bé nhung mémen duong hai dau dam lai ¢6 gia tri 16n hon gitta dam nén
ta tinh toan thép theo moémen duwong 16n nhat va bd tri cho ca dam. M* 16n nhat la:
M*=14.72KNm.
Bé rong canh dua vao tinh toan: b’;= b+2.S,
Trong d6 Sc khong vugt qua tri s6 bé nhat trong cac gia tri sau:
= S <1/6 =240/6 = 40cm
» h¢=12cm >0.1h = 4cm = S.<0.5x(4.0-0.3)=0.5m = 50cm.

. S,< %.240 = 40cm

Viy lay S;=40cm = b’;=30+2x40 =110 cm
Gia thiét a=3cm => hp=50-3 = 47 cm
Xac dinh vi tri truc trung hoa:
Ms = Ry.b’¢.h’s.(hg- 0,5.h)
=14.5x10°x1.1x0.12x(0.47-0.5x0.12)=593.34 (KNm).
Taco M = 14.72 KNm<M;= 593.34KNm nén truc trung hoa di qua canh, tinh toan theo
tiét dién chit nhat bxh=110x50cm.
an =&,(1-0.5£,)=0.62(1-0.5x0.62)=0.428
M 14.72

Oy = : = =0,0067 <«
" R.b,.h? 14.5x10°x1.10x0.47? i

£=05.(1+1-2.a, )= 0.5+~/1—2x0.0067) = 0.997
Dién tich cdt thép can thiét:
L 14.72
R.&.h, 280x1000x0.997x0.47

Chon thép: 2&18 c6 As= 4.02cm?

=1.43x10"*m? =1.43cm?
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Kiém tra ham lugng cbt thép:
4.02

0x47

0= 100% = 22 100% = 0.36% iy =0,15 %

w0
2.7.3.2 Tinh thép chiu mémen am:

Do dau trai va dau phai co gia tri mémen am gan bang nhau, do véy ta chon gia tri
momen 1én hon trong hai gia tri ¢ hai ddu dam dé tinh toan cbt thép. Trong trudng hop
nay canh cua cu kién nim trong ving

kéo nén tinh toan cbt thép theo tiét dién chir

nhat 30x50cm. M= -40.32KNm.

Chon chiéu day 16p bao vé: a=3cm, hy= 50-3= 47 cm.

Ta co:
a, =&, (1-0.5£,)=0.62(1-0.5x0.62)=0.428
o= = 40.32 = 0,068 <

" R 145x10° x0.3x0.37

£=05.(1+1- 2., )= 0.5(1+~/1—2x0.068) = 0.965
M 40.32
RCh,  280x1000x0.965x0.37

Dién tich c6t thép can thiét: A = = 4.03x10™*m? = 4.03cm’

Chon thép: 2&22 c6 Ag= 7.6cm’

3 2022
@ \

=y

y =
a200 B[
N

@2%8
500

Hinh 2-28. BO TRI THEP DAM B56 CHIU MOOMEN AM

Kiém tra ham lugng cbt thép:

u%:bi.m% __1®8

hy 30x

100% = 0.6% >1n=0,15 %

2.7.3.3 Tinh toan cot dai cho dam. ,
Duya vao bang t6 hop ndi luc, lyc cat 16n nhat trong

cac dam nhip 2.4m:
Qmax= 64.95KN.
- Kiém tra kha niang chiu ing sudt nén chinh : Qmax < 0.3 @u1. Pp1.Rp.0.ho
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Trong d6: @y~ Xét dén anh hudng cua ¢t dai dat vuong goc voi truc cAu kién, xac
dinh theo cong thuc: ¢,;= 1 + Sap, <1.3.
X 1A Es . Asw
O day: a=E—b, =
Aq,- Dién tich tiét dién ngang cua cac nhanh dai dat trong mot mat
phing vudng goc véi truc cau kién va cit qua tiét dién nghiéng.
b- chiéu rong cua tiét dién chit nhat.
s- khoang cach giita cac cdt dai theo chiéu doc cau kién.
Qp1- HE s6 kha nang phan phéi lai noi lyc cua cac ciu kién bétong khac
nhau:
Po1= 1-BRy,
B=0.01 ddi v6i bétong nang va hat nho.
Chon cbt dai @6, 2 nhanh, dién tich mét 16p cbt dai 1a: Ag,= 2 28.3= 56.6mm?
Co khoang cach S=100mm.
A, 2x283
bs  300x100
E, 21x10°

S

E, 30x10°

Ow1 = 1+ Sap,, = 1+5x7x0.00126=1.044<1.3

¢p1 = 1-BRy = 1-0.01x14.5=0.855

0.3 Pw1. Pp1-Rp.b.hg =0.3 x 1.044 x 0.855 x 14.5 x 300 x 70 =
= 431001N = 431KN > Quax = 64.95KN.

1y = =0.00188

Tinh M, theo cong thurc:
Mb= ¢pz ( 1+¢5+ @n) Ror.b.ng’
¢@f = 0 — Tiét dién chir nhat.
¢@n = 0 — Vi khong ¢6 lyc nén va lyc nén.
Qp2 = 2- DPdi vai bétong nang.
= M, =2 x 1 x 1.05 x 300 x 470” = 86.247x 10° Nmm= 86.247KNm.
Diéu kién cuong do trén tiét dién nghiéng theo luc cit:
Quax <Q, =Q, +Qy,
Trong do:
Q, - Luc cat do bétong chiu, xac dinh bang cong thic:
Pz (L+ @1 + 9, )R, b.h]
C

SW &W

Q, =

sw Z st Asw qsw C=

Véi : Ry, — Cuong do tlnh toan cta cbt dai (175MPa).
A, — Dién tich tiét dién ngang cua cac nhanh cbt dai dat trong mat
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phang vudng goc véi truc ciu kién.
s - Khoang cach giita cac nhanh cdt dai.
Khi d6 diéu kién cudng d6 c6 thé viét:
Do L+ @ +p,)R, DA

Qmax = u = c + 05, C

Theo cong thirc trén, chiéu dai hinh chiéu cua mit cit nghiéng trén truc ciu kién ¢ ting
Ien thi Qp giam xudng va Qg ting va kha ning chiu lyc cua cau kién co mot gia tri cuc
tiéu twong ng V01 mot gia tri ¢ nao do goi la tiét dién nghiéng nguy hiém nhat c,. Dé tim
gid tri co ta chi can triét tiéu dao ham Q, véi bién s ¢ ta duoc:
d M

Qu = Msw — _zb =0

dc Co

Trong d6:  My= @y ( 1+¢5+ @p) Rpe.b.hy?

Giai phuong trinh ta c6 :

Co = M, = 3 86.247 — =0.933m < 2h; =2x0.67 =1.34m
Usw 175x10° x 2x0.283x10
100x10°°

Viy ta c‘hon‘ khoang céach cac cbt (jai nhu sau:
+ Hai dau dam (khoang1/4 nhip dam) dung &8 S100mm.
+ Phan con lai dung &8 S200mm.
2.7.4 - Tinh Thép Dam B58 Tang 3:
M =-40.29 KNm, M;"=10.99 KNm , My"=5.02 KNm M, = -35.85 KNm
M,"=15.00 KNm.

2.7.4.1 Tinh thép chiu mémen dwong:
Kich thudc dam B58: bxh = 30x50 cm.

+ Vi nhip ddm bé nhung moémen duong hai ddu dam lai ¢é gi tri 16n hon gitta dAm nén

ta tinh toan thép theo moémen duwong 16n nhit va bd tri cho ca dam. M* 16n nhit la:
M*=14.72KNm.
Bé rong canh dua vao tinh toan: b’s= b+2.S,
Trong d6 Sc khéng vuot qua tri s6 bé nhat trong cac gia tri sau:
= S <I/6 =240/6 = 40cm
* h¢=12cm >0.1h =4cm = S:<0.5x(4.0-0.3)=0.5m = 50cm.

. S,< %.240 = 40cm

Viy lay S;=40cm = b’;=30+2x40 =110 cm
Gia thiét a=3cm = hy=50-3 =47 cm
Xac dinh vi tri truc trung hoa:
M¢ = Ry.b’s.h’.( ho- 0,5.h7)
=14.5x10°x1.1x0.12x(0.47-0.5x0.12)=593.34 (KNm).
Ta c6 M = 15.00 KNm<M; = 593.34KNm nén tryc trung hoa di qua canh, tinh toan theo
tiét dién chit nhat bxh=110x50cm.
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a, =& (1-0.5&,)=0.62(1-0.5%0.62)=0.428
o =M/ Ry.b’.hy = 15.00/14.5x10°%1.10x0.47% =0.0043 < 0

£=0,5.(1+1- 24, )=0.978

Dién tich cbt thép can thiét:
A =M/ R.C.h, = 15.00/280x1000x0.978.0.47 =1.16x10m?=1.16 cm?

Chon thép: 2&18 c6 As= 4.02cm?
Kiém tra ham luong cbt thép:
4.02

30x47

0= 100% = 22 100% = 0.36% iy =0,15 %

0
2.7.4.2 Tinh thép chiu mémen am:

Do dau trai va dau phai co gia tri mémen am gén béng nhau, do vay ta chon gia tri
momen 16n hon trong hai gia tri ¢ hai ddu dam dé tinh toan c6t thép. Trong trudng hop
nay canh cta cau kién nam trong ving

kéo nén tinh toan cét thép theo tiét dién chi

nhat 30x50cm. M= -40.29KNm.

Chon chiéu day 16p bao vé: a=3cm, ho= 50-3= 47 cm.
Ta co:
an, =&, (1-0.5£,)=0.62(1-0.5x0.62)=0.428
om =M/ Ry.b.h,% = -40.29/14.5x10°%0.3x0.47% =0.042 < 0
§=05.(1+1- 2., )=0.978
Dién tich cbt thép can thiét:
As =M/ R¢.C.h, = -40.29/280x1000x0.978.0.47 =3.13x10m? =3.13 cm?
Chon thép: 4&22 ¢ As= 7.6

4927
13
O | |

S T

s
@ 0200

380
200

ﬁ y )
300

Hinh 2-29. BO TRi THEP DAM B58 CHIU MOOMEN AM

@2@”8
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Kiém tra ham luong cdt thép:
7.6

x 47

A
Oh= -2 100% =
AR

-0

100% = 0.6% >11,iy=0,15 %

2.7.4.3 Tinh toan cot dai cho dam. ’
Duya vao bang t6 hgp ndi luc, lyc cdt 16n nhat trong

cac dam nhip 2.4m:
Qmax= 64.95KN.
- Kiém tra kha ning chiu tmg suit nén chinh : Qmax < 0.3 @w1. ®p1.Rp.0.ho
Trong do: @~ Xét dén anh huong cua cot dai dat vudng goc voi truc cAu kién, xac
dinh theo cong thuc: ¢,;= 1 + Sap, <1.3.

Y 341 — Es . _ Asw
Oday. a—E—b, Hy —E.
A~ Dién tich tiét dién ngang cua cac nhanh dai dat trong mot mat
phang vudng goc véi truc cau kién va cit qua tiét dién nghiéng.
b- chiéu rong cua tiét dién chir nhat.
s- khoang cach giita cac cdt dai theo chiéu doc cau kién.
Qp1- HE s6 kha nang phan phéi lai noi lyc cua cac ciu kién bétong khac
nhau:
Po1= 1-BRy,
B=0.01 dbi v&i bétong ning va hat nho.
Chon cdt dai @6, 2 nhanh, dién tich mot 16p cbt dai 1a: Ag,= 2x 28.3= 56.6mm?
C6 khoang cach S=100mm.
A, 2x283

== 2252 00188
bs  300x100
E,  21x10°
E, 30x10°

Qw1 =1+ 5o, = 1+5x7x0.00126=1.044<1.3
¢p1 = 1-PpRp = 1-0.01x14.5=0.855
0.3 Qw1 ®p1.Rp.b.hy =0.3 x 1.044 x 0.855 x 14.5x 300 x 70 =
= 431001N = 431KN > Qax = 64.95KN.
Tinh M, theo cong thurc:
Ms= @bz ( 1+0¢+ @) Ror.b.ho?
¢@f = 0 — Tiét dién chir nhat.
¢©n = 0 — Vi khong c6 lyc nén va luc nén.
Opz = 2- D6 véi bétong nang.
= My =2 x 1 x 1.05 x 300 x 470° = 86.247x 10° Nmm= 86.247KNm.
Diéu kién cuong do trén tiét dién nghiéng theo luc cit:
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Qmax = Qu = Qb + st
Trong do:
Q, - Luc cét do bétong chiu, xac dinh bang cong thirc:

?,,+ o, +9,)R, .b.hg
C

SW &W

sz

st Z st Asw qsw C=

Véi : Ry, — Cuong do tlnh toan cua cdt dai (175MPa).
A, — Dién tich tiét dién ngang cua cac nhanh cot dai dat trong mat
phing vudng goc voéi truc cau kién.
s - Khoang céch gitta cac nhanh ct dai.
Khi @6 diéu kién cudng do c6 thé viét:
Q. <Q, - ¢b2(1+¢f "(':%)Rbt bhg rq,,c

Theo cong thire trén, chiéu dai hinh chiéu cua mat cit nghiéng trén truc ciu kién ¢ ting
1én thi Qp giam xudng va Q, ting va kha ning chiu lyc cua cau kién co mot gia tri cuc

tiéu twong Ung V01 mt gia tri ¢ nao do6 goi la tiét dién nghiéng nguy hiém nhét co. Dé tim

gid tri cg ta chi can triét tiéu dao ham Q, véi bién s ¢ ta duoc:
dQu M b

—q. ——b -0
dc ™ ¢
Trong d6:  Mp= ¢y ( 1+ + 0p) Rer.b.ng”
Giai phuong trinh ta co :
M .
Cp= [~ = 80247 — =0.933m < 2h, = 2x 0.67 =1.34m
Uy 175x10° x 2% 0.283x 10
100x10°

Vay ta chon khoang cach cac cot dai nhu sau:
+ Hai d¢au dam (khoang1/4 nhip dam) dung &8 S100mm.
+ Phan con lai dung @8 S200mm.

+Tinh thép dam con lai:

Céc dam con lai dugc tinh toan va 1ap thanh bang trinh bay trong phu luc.

Cé:[ dai cta cac glém con lai l?é tri nhu c}ém tang ham d tinh toan & trén vi luc cit 1on
nhat trong cac dam cua cac tang thay doi khong dang
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Chuong 3 TINH THEP COT KHUNG TRUC 6.

Nhén xét: Két cdu nha c6 mit bang ddi xting, lam viéc theo phuong ngang nha ,cot lam
viéc theo phuong x, nén ding tam theo phuong x va chiu nén 1éch tam theo phuong y.

O day, phuong phap tinh toan ¢t thép cot chiu nén 1éch tam s€ dugc tinh toan theo giao
trinh “KET CAU BETONG COT THEP” cua Gs. Ts Ng6 The Phong, Gs. Ts Nguyen Dinh
Cong va Pgs. Ts Phan Quang Minh. Vi¢c thiét ké cau kién bétong cot thép theo ti€u
chuan TCVN 356 — 2005.

3.1 Ly thuyét tinh toan:
3.1.1 Sé liéu tinh todn.

Kich thude tiét dién cot 1a bxh, chiéu dai tinh toan lp=yl (y- h¢ s0 phu thudc vao
lién két cua cau ki¢n) . Tinh toan dung cdp ndi luc M,N trong d6: M=Max{|Mmax]|,
[IMmin|} va N= Ntu.

Tir cap bétong va nhom cdt thép tra cac sb lidu Ey, Ry, R, Rse, Es(cht y dén hé s6
1am viéc cua ciu kién ) Ta tra dugc gia tri Eg. Gia thiét chiéu day 16p bao vé a, a’ dé
tinh hg = h-a, Z,= hg-a’- xac dinh d¢ léch tim ngau nhién E,. Tinh e;=M/N. va ;.

Vi ciu kién cua két cdu siéu tinh:  eg= max{ey, e,}.
Vi cau kién cua két cdu tinh dinh: eg= e;+ e,
T dé > 1 I; L h
rong dé: e, > ) ooabiog
3.1.2 Tinh todn cét thép chiu lwc:

Xét anh huong cua udn doc: Khi 1¢/h<8 1y n=1. Khi lo/h>8 can xéac dinh luc doc t6i

han N dé tinh 1.

yo L
- (5-1)
- N
N

cr

Véi cu kién bétong cot thép, theo tiéu chuan thiét ké TCXDVN 356-2005:

AE
N, :6 > b(ﬂ+alsj
ly ?,

(5-2)
Trong d6: 1, — Chiéu dai tinh toan cia cau kién.
E, — Modun dan hdi cua bétong.

| — Mdmen quan tinh cua ti€t dién lay do61 voi truc qua trong tdm va vuong
gdc voi mat phang uon.

I, — Mémen quan tinh cta dién tich tiét dién cdt thép doc chiu luc 1dy véi
truc da néu.

a= Ep/Es vi E — Modun dan hdi cua cbt thép.
S- Hé s6 ké dén d6 léch tam.
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0.11
S =—5+0.1 (5-3)
0.1+—*%

Po
8. - lay theo quy dinh sau: 8, = max{ey/h; Smin}-
|
Smin= 0.5-0.01 ﬁ - 0.01Ry,
¢p- HE s6 xét dén anh huong cua cdt thép cang tng luc trude.
V6i bétong thuong thi lay ¢,=1.
@>1- Hé s6 xét dén anh hudng cua tai trong dai han.
M, + N .
o =1+ fch Y
M +N.y
y- khoang cach tir trong tam tiét dién dén mép chiu kéo.
Vi tiét dién chir nhat: y=0.5h.

B- hé s6 phu thudc vao loai bétong.

<l+f (54

Vi bétong nang f=1.
Can gia thiét cot thép dé tinh Is, Thong thuong gia thiét ti 1¢ cot thép py.trong do:
o< 1< tmax - (D& dam bao su 1am viée chung giira thép va bétong thuong 1dy: pma=6%).
Khoéng cach tir trong tim cdt thép phan chiu kéo dén luc doc 13: e = neg-a + h/2.

Cong thirc tinh toan N trén dd ké dén nhiéu yéu té anh hudng nhung viée tinh toan
khé phtrc tap , c6 thé tinh toan theo cong thure thuc nghiém don gian hon do Gs. Nguyen Dinh
Cong dé xuat:

2.50E, |
N, =—5"> (5-5)
IO
Trong d6: © - Hé s6 ké dén do 1éch tam :
5 _ 026, +1.05h
1.5¢, +h
- Xac dinh so b0 chiéu cao vung nén X 1.
Khi dung cbt thép co Rg = Re.

(5-6)

C N
Gia thiét dieu kién 2a’<x< Eg hg  duoc thoa man. Pat x=x; = Rb"

b
-Céc truong hop tinh toan:

+ Trudng hop 1: Khi 2a’<x< g hy dung véi gia thiét, ta tinh duoc:

N[e+)2(—h0j

RSC Za

A = (5-7)

+ Truong hop 2: Khi x; <2a’, gia thiét trén khong diing, khong thé dung x,
Ta tinh duoc:
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Ne B Ne-Z,
RSZa - RSZa

A = (5-8)

+ Truong hop 3: X; >Eg ho. gia thiét trén khong ding, ¢ trudng hop nén 1éch tim
bé. Tinh lai x va rat ra cong thurc tinh Ag,
-Kiém tra ham luong cbt thép:

100A,
A

Dat %= Vi Ag = A+AS’. Ay = bhg, (5-9)

Han ché ty 16 ¢t thép : 0.1 % Ho< 1t < pmax =6 %.
-Tinh toan cbt thép doc cAu tao:

Véi cau kién nén léch tam, khi h>500mm, c6t thép dit tap trung theo canh b thi phai
dat cbt doc ciu tao dé chiu ung suét bétong sinh ra do co ngdt, do nhiét d thay doi va
cling gilt 6n dinh cho nhanh cbt dai qua dai. Cét thép ciu tao khong tham gia tinh toan
kha nang chiu luc, c6 duong kinh @ >12. c¢6 khoang cach theo phuong canh h Sy <
500mm.

-Tinh toan c6t thép ngang:

Trong khung budc, cot thép ngang la nhing cdt dai. Ching c6 tac dung giir vi tri cot
thép doc khi thi céng. Gitr 6n dinh c6t thép doc chiu nén. Trong truong hop khi cau kién
chiu cat 16n thi cot dai tham gia chiu cat.

Puong kinh cbt dai:®g>1/4D e VA SmmM.

Khoang cach dai: :a4< k®p,i, va ag

Khi Ry < 400 MPa, lay k= 15 va a,= 500mm;

Khi Ry, > 400 MPa, 1ay k= 12 va ap= 400mm;

Néu ty 1& cbt thép doc u>> 1.5% ciing nhu khi toan bo tiét dién chiu nén ma p>3%
thi k=10 va ag= 300mm.

Trong doan ndi chong thép doc, khoang cach ag< 10®.

3.2 Tinh toan va bé tri cét thép cot khung 6:

Cot s€ dugc tinh toan cho 3 cdp ndi luc nguy hiém néi trén. Sau d6, chon thép va b tri
theo dién tich thép tinh todn 16n nhat.

DPéi v6i mbi 3 tﬁng thay doi tiét dién cbt thép cho cot. Nhu vay ta s€ tinh thép cho cot
tang ham va bd tri thép twong tu cho cac tang 1 va 2. Tinh thép cho tang 3, b tri thép cho
céc ting 4 va 5. Tinh thép cho tang 6, b tri cho cac tang 7 va 8. Tinh thép cho tang 9, bd
tri cho cac tﬁng 10 .

bdi véi khung phéng ddi xung, tiét dién cot cac truc 1a giéng nhau, két qua ndi lyc cac
truc gén giéng nhau nén ta chi can tinh toan thép cho mot truc gitta, mot truc bién, cac
truc con lai duoc léy thép tuong tu.

Nhén xét: Trong nha cao téng luc doc tai chan c6t thuong rat 16n so v4i momen (1&ch
tam bé¢), do do ta uu ti€n cap ndi luc tinh toan cd N 16n. Tai dinh cdt thuong xay ra
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truong hop 1€ch tdm 16n nén ta vu tién cac cdp cdé M 16n. Ta tinh toan véi ca 3 cap ndi luc
ri tir d6 chon ra thép 16n nhét tir 3 cip do.
O day ta tinh toan cho 1cdp, cac cdp con lai dugc tinh todn twong ty va dugc thé hién
trong bang Excel ctia phan phy luc.
Viéc tinh toan cot thép cot duoc tién hanh tuong tu nhau nén dé tién cho viéc theo doi,

& day, ching ta ciing tién hanh tinh toan theo dang bang. Sau ddy 1a vi du tinh toan cdt
thép cho mot phan tir cot.

3.2.1 /Tinh todn va bé tri cét thép cét C1 truc 6 Tang ham: (c6t bién )
3.2.1.1 tinh toan véi tiét dién I-I

Tinh toan cbt thép cot C1 (Cot bién) tﬁng ham theo 3 bd d6i ndi luc roi tir d6 chon
ra thép 1én nhat tir 3 bo do1 do. bd do1 ndi lyc do cu thé nhu sau:

Bang 3-1. Ndi luc tinh toan tiét dién I-1 :
Cap 1 Cap 2 Cap3
M max 151.68 M min -174.86 My, -168.79
Ny -2473.37 Ny -2593.93 Nmax -3110.67

1) Tinh toan cho cdp tht nhat ( Cap c6 N 16n):

* Tinh toan cdt doc:

Tinh toan thép cho cap 3: M = 168.79KNm, N=-3110.67KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot do bétong theo phuong dimg, yéu cau
moi 16p do khong qua 1.5m. Khong ké dén hé so 1am viéc.

Cbt thép CII ¢6 Rg = Ry =280 MPa. E, = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.

Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= he-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s &g

;- a) B 0.85—0.008R, B
= _ _
L, O (1_a)j ., 280(, 0.85-0.008R,
Ouy U 11 500 11

(5-10)
~ 0.85-0.008x14.5 062

- 280( 0.85—0.008><l4.5j_'

1+ 1-

500 1.1
-Do 1éch tam:
168.79
3110.67
Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5mm.
SV:HA VAN DOAN DO AN TOT NGHIEP
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+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cdu siéu tinh: e;= max{e; e,}= e; = 54mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

Xét hé s6 udn d Ii—@—42<8 B¢ 6n doc n=1
€t € SO uon doc h 500 £ = 0. 0 qua uon dgc Nn-—.14.
e =mney—a+h/2=54+ 250 - 50 = 254mm.

N 3110.67
Rb 14.5x10°x0.5

Erhp= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;< Eghy,

=0.430m =430mm.

Véi R = Ry Tinh X, =

N (e+x— ho) 3110.67><(0.254+ 0430 o.95j
A = 2 = 2 <0
- R.Z, 280x10° x.09

Do A<0, co thé két ludn: kich thuée tiét dién kha 16n so véi yéu cau. Ta chi can dat thép
bh, 1 50x 95

theo yéu cau ti thiéu: Ac= A = Hpin 100 =U.1X 100 = 4.75¢cm>.
Dé dam bao yéu cau ciu tao: Chon 4®25 c6 As = Ay’= 4.909x 4= 19.64cm?.
, ' 2x19.64
Ham lugng ¢t thép: pe= A L 100% = 2—9965><100% =0.83% > 4, =0.1%
X

0
*Tinh cbt dai cot:

Do cot phén 16n 1am viéc nhu mot cAu kién 1éch tim nén cot ngang chi dat cAu tao
theo TCXD 198 - 1997 nham dam bao giir 6n dinh cho ¢t doc, chéng phinh cbt thép doc
va chong ntt:

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

C6t thép ngang phai duoc bé tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : a;< 10d=250mm. chon a;=150mm.

Trong cac vung khac c6t dai chon:

Khoang cach dai:  a4< k®,i, va ag
Hay  a4<15%25=375mm
a4< ag=500mm
chon az=200mm.
Nhu vay, ca 2 gia tri aq = 150, 200mm déu dam bao nho hon:
(h; 15d) = (500, 15x25) = (500, 375)

SV:HA VAN BDOAN DO AN TOT NGHIEP

95



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

(d: dudng kinh bé nhét cua ¢t doc).

Do cau tao nén ta khong thay d6i budc cdt dai. Do d6 chon cot dai ¢8 khoang cach

=200mm cho toan bd chiéu dai cot.

Néi cbt thép bang ndi budc voi doan ndi 30d.

% Nhan xét: Do chiéu dai cot chi 1a 2.6m, trong ving noi budc va trong pham vi trén va

duéi cot nbi dam phai bd tri dai day a=150 <10¢. Nhu vdy pham vi chiéu dai cot cot
dai bd tri day theo yéu cau 1a gan hét, do d6 ta bd tri c6t dai cho toan cot 1a 10 a150.

2) Tinh toan cho cap thir hai ( Cap c6 M 16n):
* Tinh toan cdt doc:
Tinh toan thép cho cap 3: M = -174.86KNm, N=-2593.93KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétdng theo phwong dimg, yéu cau

mdi 16p d6 khong quéa 1.5m. Khong ké dén hé sb 1am viéc.
C6t thép CII ¢6 Rs = Ry =280 MPa. E = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= hp-a’ =950-50= 900mm.
Véi B25 va CII ta tinh dugc hé s &g
P o ~ 0.85-0.008R, ~
R 1, O (1_a)j 1., 280 (1_ 0.85-0.008R, ]
o 1.1 500 1.1

sC.u

_ 0.85—0.008x14.5 062
- 280(1_0.85—0.008><14.5j_ |

1+ —
500 11

-b6 1éch tam:
174.86
2593.93

=0.067m=67mm.

Taco € =

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:

+ 1/600 chiéu dai cu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
Cau kién thudc két cdu siéu tinh: e;= max{e; e,}= e; = 67mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

.1 2100 ,
Xét hé so uon doc h = E00 4.2<8. B4 qua uon doc n=1.
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e=mney—a+h/2=67+250-50=267mm.
N  2593.93
R,b 14.5x10%x0.5
Erhp=0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;< Eghy,

V6iRs = Ry Tinh X, = =0.358m =358mm.

N (e+x— hoj 3110.67x(0.267+ 0430 o.95j
A = 2 = 2 <0
- R.Z, 280x10° .09

Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so voi yéu cau. Ta chi can dit thép

o b 50x 95
theo yéu cau tdi thieu: A= As” = i % =0.1x 100 4.75cm?
Dé dam bao yéu cau cdu tao: Chon 4®25 c6 As = A= 4.909x 4 = 19.64cm?.
, ' 2x19.64
Ham luong c6t thép: = —5 2 x100% = 52—9965x100% =0.83% > 4, =0.1%
X

0
Cot thép duge bd tri déu theo canh ngan cua tiét dién cot(nhu hinh vé)

Viéc tinh toan cbt thép hoan toan twong tu cho cac phan tir cot khac, vi vay ta c6 thé
dung cach trinh bay duéi dang bang tinh. Bang tinh toan dugc xdy dung bang phan mém
Excel.

*Tinh cbt dai cot:

Tuong tu nhu truong hop tinh toan cho cap ndi lyc trén.

08 08 2916
D150 al50\ | /

>
250

500

8025 . - . .
@ |

<
250

1000

Hinh 3-1. B6 tri thép cét tang ham voi ndi lwe td 1-1
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3.2.1.2 Tinh toan tiét dién 11-1I :

Bang 3-2. Ngi lwc tinh toan tiét dién II-11 :

Cip 1

Cap 2

Cap 3

M max

151.68

I\/Imin

M

-65.78

N

-2473.37

N

N max

-3110.67

Nhan xét: Tat ca cac cap noi lyc can tinh toan déu bé hon cac cap noi lyc tinh toan trong
tiét dién I-1. do vay cot thép tiét dién II-1I dat theo I-1 1a thod man.

3.2.2 Tinh todn va bo tri cot thép coét C23(cot gitra) truc 6 Tang ham:

Tinh toan cot thép cot C23 (Cot gitra) tﬁng ham theo 3 bd d6i nodi luc r6i tir 46 chon
ra thép 1én nhat tir 3 bo do1 do. bd do1 ndi luc do cu thé nhu sau:

3.2.2.1 Tinh toan tiét dién I-I :

Bang 3-3. Ni lwc tinh toan tiét dién I-1 :

Cap1l

Cap 2

Cap3

M max

179.75

I\/Imin

-114.51

My

-106.98

Ny

-2497.72

N

-2749.18

Nmax

-3441.52

1) Tinh toan cho cip thir nhat ( Cap c6 N 1on):
* Tinh ton cot doc:
Tinh toan thép cho cip 3: M = -106.98KNm, N= -3441.52KN.
Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétong theo phwong dimg, yéu cau
mdi 16p d6 khong qua 1.5m. Khong ké dén hé s 1am viéc.
Cbt thép CII co Rg = Ry =280 MPa. E; = 210 000MPa.

Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= ho-a’ =950-50= 900mm.
Véi B25 va CII ta tinh duoc hé s &g

£ o= @ B 0.85-0.008R, B
.= = =
14 O (1_a)j 14 280 1_0.85—0.008Rb
O 11 500 1.1

0.85-0.008x14.5
280 (1_ 0.85—-0.008 x 14.5)

1

=0.62

+7
500 1.1

-b6 Iéch tam:
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106.98
3441.52
Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 =5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.

Taco € = =0.031m =31mm.

CAu kién thudc két cdu siéu tinh: e;= max{e; e,}= e; = 35mm.
Chiéu dai hinh hoc 1= 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

Xét hé s6 udn doc Ii = @ =4.2<8. B6 qua ubn doc n=1.
' "~ h 500 i
e =mney—a+h/2=35-50+ 250 = 235mm.
N 3441.52

=0.475m = 475mm.

Vo6i R = Rsc.Tmh X = Rbb - 14_5)(]_03 x 0.5

Erhp= 0.62 X 950=589mm.

Nhu vay: 2a’=100mm< x;< Eghy,

N (e + hoj 3441.52 (0.235 L0475 _ 0.95]
A = 2 = 2 <0
- R.Z, 280x10° x.09

Do A<0, c6 thé két luan: kich thude tiét dién kha 16n so v6i yéu cau. Ta chi can dat thép
N , b 50x 95

theo yéu cau tbi thiéu: A= A = Lyin % =0.1x 100 - 4.75cm?,

Dé dam bao yéu ciu ciu tao: Chon 4025 c6 As = Ay'= 4.909x 4= 19.64cm”.

Him lugng o thép: o= o> x 10086 = 21009 = 0.83% > 4y, =0.1%

X

0
* Tinh cot dai cot:
Puong kinh ¢t dai: d > (5; 0,25d,) = (5; 0,25%25). Vay ta chon thép &8.
C6t thép ngang phai duoc bé tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : a;< 10d=250mm. chon a;=150mm.
Trong cac vung khac cét dai chon:
Khoang cach dai:  a4< k®,i, va ag
Hay  a4<15x25=375mm
as< ag=500mm
chon az=200mm.
Nhu vay, ca 2 gia tri aq = 150, 200mm déu dam bao nho hon:
SV:HA VAN BOAN DO AN TOT NGHIEP
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(h; 15d) = (500, 15x25) = (500, 375)
(d: dudng kinh bé nhét caa cdt doc).

Do cau tao nén ta khong thay d6i budc cdt dai. Do d6 chon ¢t dai ¢8 khoang cach

=150mm cho toan bd chiéu dai cot.
N&i bt thép bang ndi budce voi doan ndi 30d.
2) Tinh toan cho cap thir hai ( Cap c6 M 16n):
*Tinh toan cdt doc:
Tinh toan thép cho cap 3: M = 179.75KNm, N=-2497.72KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétdng theo phwong dimg, yéu cau

mdi 16p d6 khong quéa 1.5m. Khong ké dén hé sb 1am viéc.
C6t thép CII ¢6 Rs = Ry =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= ho-a’ =950-50= 900mm.
Vé6i B25 va CII ta tinh dugc hé s &g
o 0.85-0.008R,

fR = = =
1, O (1_a)j L 280(1_0.85—0.008Rb]

+
Lo 11 500 1.1

SsC.u

_ 0.85-0.008x14.5 062

1 280 (1_ 0.85-0.008 ><14.5j

500 1.1
-DBg§ 1éch tam:

179.75
2497.72

=0.072m =72mm.

Tach € =

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:

+ 1/600 chiéu dai cu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cu siéu tinh: e;= max{e;; e,}= e; = 72mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

. l, 2100 .
Xét hé s6 uon doc N = 500 =4.2<8. B4 qua uon doc n=1.

e=ney—a+h/2=72+250-50=272mm.
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V6i Rg = Ry Tinh X, = Rl\blb = 1452::'%'37305 =0.34m = 340mm.
Erhp=0.62x 950=589mm.
Nhu vay: 2a’=100mm< x;< Eghy,
0.340

N (e+;—h0j 2497.72x(0.272+ —0.95j

| 2
_ — <0
=>A R Z 280x10°x 0.9

sc—a

Do A<0, c6 thé két luan: kich thudc tiét dién kha 1on so véi yéu cau. Ta chi can dat thép

% _0.1x 50x 95
100 100

Pé dam bao yéu ciu ciu tao: Chon 4025 c6 As = Ay'= 4.909x 4= 19.64cm’.

A 100 = 22908 10006 - 0.83% > 4. =0.1%

50x95

= 4.75¢cm?

theo yéu cau toi thiéu: A= Ay’ = L

Ham lugng cdt thép: ui=
0

Cot thép duogc bd tri déu theo canh ngén cua tiét dién cOt(nhu hinh v¢)

*Tinh c6t dai cot:

Tuong tu nhu trudng hop tinh toan cho cap noi luc trén.
08 08 2016
9 a150 @GW 50 | /
X

I

250

1 8025

\

\

\

\
000

<
250

1000

Hinh 3-2. B6 tri thép cot C13 véi ndi lwe td 1-1
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Tinh Toan Va B Tri C6t Thép Cot C4 Truc 6 Tang 3
Dya vao bang T Hop NoOi Luc taco :

Bang 3-4. Néi lwc tinh toan cot C3

Cap 1 Cap 2 Cap3
M inax 155.76 Mmin -138.85 My, -138.85
\ -178.90 N -2278.66 N max -2278.66

3) Tinh toan cho cip thir 2 va 3 ¢6 gia tri ndi lyc bang nhau ( Cip c6 N 16n):
* Tinh toan cdt doc:
Tinh toan thép cho cdp 3: M = -138.85KNm, N= -2278.66KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot d6 bétong theo phuong dimg, yéu cau

mdi 16p d6 khong quéa 1.5m. Khong ké dén hé sb 1am viéc.
C6t thép CII ¢6 Rs = Ry =280 MPa. E, = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= hp-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s Eg:

£ - ® 3 0.85-0.008R, B
= = =
1. O (1_a)) 1+ 280 1 0.85-0.008R,
O 1.1 500 1.1

(5-10)

~ 0.85-0.008x14.5 062
~  280(. 0.85-0.008x145)
1+ —|1- 11

500
-B¢ 1éch tam:
Ta c0 e; =138.85/2278.66 =61mm

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:

+1/600 chiéu dai cau kién: 1/600 = 3000/600 = Smm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
Cau kién thudc két cdu siéu tinh: e;= max{e; e,}= e; = 54mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.
C l, 2100 ,

Xét hé so uon doc h = E00 4.2<8. Bo qua uon doc n=1.

e =mney—a+h/2=54+250-50=254mm.
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N 3110.67
Rb 14.5x10°x0.5

Erhp= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;< Eghq,

=0.430m =430mm.

Véi Ry = Ry, Tinh X, =

N (e+x— hoj 3110.67><[o.254+ 0430 _ 0.95]
A = 2 = 2 <0
- R.Z, 280x10° x.09

Do A<0, c6 thé két luan: kich thudc tiét dién kha 1on so véi yéu cau. Ta chi can dat thép
bh, 01 50x 95

theo yéu cau téi thiéu: A= Ay’ = Lpin 00 - 00 T 4.75¢cm?,
Pé dam bao yéu ciu ciu tao: Chon 4025 c6 As = Ay'= 4.909x 4= 19.64cm”.
, +A 2x19.64
Ham luong cot thép: p= A'SbTAgxlOO% = 5>:.)—><100% =0.83% > 4, =0.1%
b X

*Tinh cdt dai cot:

Do cot phén 16n 1am viéc nhu mot cau kién léch tim nén cot ngang chi dat ciu tao
theo TCXD 198 - 1997 nham dam béo giit 6n dinh cho cbt doc, chéng phinh cdt thép doc
va chong nut:

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

C6t thép ngang phai duoc bé tri trén sudt chiéu dai cot, khoang cach trong ving nbi
budc : az< 100=250mm. chon az=150mm.

Trong cac ving khéc cot dai chon:

Khoang cach dai: a4< k®,i, va ag
Hay  a4<15x25=375mm
as< ap,=500mm
chon az=200mm.

Nhu vay, ca 2 gia tri ag= 150, 200mm déu dam bao nho hon:

(h; 15d) = (500, 15x25) = (500, 375)

(d: duong kinh bé nhét cta cbt doc).

Do cdu tao nén ta khong thay d6i budc cbt dai. Do d6 chon cét dai ¢8 khoang cach
=200mm cho toan bd chiéu dai cot.

Nbi cbt thép bang ndi bude véi doan ndi 30d.

% Nhan xét: Do chiéu dai cot chi 1a 2.6m, trong viing nbi budc va trong pham vi trén va
dui cot ndi dam phai bé tri dai day a=150 <10¢. Nhu vay pham vi chiéu dai cot cbt
dai bd tri day theo yéu cau 1 gan hét, do d6 ta bd tri cbt dai cho toan cot 1a ¢10 a150.

4) Tinh toan cho cap thir hai ( Cap c6 M 16n):
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* Tinh toan cdt doc:
Tinh toan thép cho cdp 3: M = -174.86KNm, N= -2593.93KN.
Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot d6 bétong theo phuong dimg, yéu cau
mdi 16p d6 khong qua 1.5m. Khong ké dén hé sb 1am viéc.
C6t thép CII ¢6 Rs = Ry =280 MPa. E, = 210 000MPa.

Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= ho-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s &g

o 0.85-0.008R,

fR = =
14 Og (1_a)j 14 280 1_0.85—0.008Rb
o 1.1 500 1.1

sc.u

~ 0.85-0.008x14.5 _ 062
~ 280(, 0.85-0.008x14.5)
1+ 1-

500 11
-b§ 1éch tam:
174.86
2593.93
Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nho hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cu siéu tinh: e;= max{e;; e,}= e; = 67mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

=0.067m=67mm.

Taco € =

Xét hé s6 udn doc b _ 2100 4.2 <8. Bo qua ubn doc n=1.
' " h 500 i
e=mney—a+h/2=67+250-50=267mm.
N 2593.93

= 0.358m = 358mm.

V6i Rs = Ry, Tinh %, = Rb - 14.5%x10%%0.5
b ' '

Erho= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;< Egho.

N (e+x— hOJ 3110.67><(0.267+ 0430 0.95J
A = 2 = 2 <0
- R.Z, 280x10° x.09
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Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so voi yéu cau. Ta chi can dit thép

. . b 50x 95
theo yéu cau t6i thiéu: A= Ag’ = Huin % =0.1x 00 4.75cm’
Pé dam bao yéu cAu cAu tao: Chon 425 c6 As = A= 4.909x 4 = 19.64cm?,
, +A 2x19.64
Ham luong cot thép: w= A x100% = <227 100% = 0.83% > i =0.1%

b 50x95

C6t thép duogc bd tri déu theo canh ngin cua tiét dién cot(nhu hinh vé)

Viéc tinh toan cbt thép hoan toan twong tu cho cac phan tir cot khac, vi vay ta c6 thé
dung céach trinh bay duéi dang bang tinh. Bang tinh toan duoc x4y dung bang phan mém
Excel.

*Tinh cdt dai cot:

Tuong tu nhu trudng hop tinh toan cho cap noi luc trén.

®8 8 2016
9 a150 a150 | /
/N
O
\ Lo
[@N]
8925 _ _ ‘ — - =
{ I ‘ o)
\/ (@)
\ )
[@N]
@
500 500
1000
Hinh 3-3. B6 tri thép cét tAng ham voi ndi lwe td 1-I
3.2.2.2 Tinh toan tiét dién 1I-1I :
Bang 3-5. Ndi lwc tinh toan tiét dién II-11 :
Cip 1 Cap 2 Cap3
Mmax 151.68 Mm|n Khﬁng Mtu '65.78
[\ -2473.37 N\ Khdng N max -3110.67

Nhan xét: Tat ca cac cap ndi luc can tinh toan déu bé hon cac cap ndi lyc tinh todn trong
tiét dién I-1. do vay cot thép tiét dién II-1I dat theo I-1 1a thod man.
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3.2.3 Tinh todn va bé tri cot thép coét C26(cot gitra) truc 6 Tang 3:

Tinh toan cdt thép cot C23 (Cot gitra) tﬁng ham theo 3 bd d6i nodi luc roi tir d6 chon

ra thép 16n nhat tir 3 bo doi d6. bd ddi nodi luc d6 cy thé nhu sau:

3.2.3.1 Tinh toan tiét dién I-I :

Bang 3-6. Ndi lwc tinh toan tiét dién I-1 :

Cap 1 Cap 2 Cap 3

M max 150.33 M min -124.86 My, -124.86

Ny -1594.00 Ny -1664.60 N max -1664.60

5) Tinh toan cho cip thir nhit ( Cip c6 N 1on):
* Tinh ton cot doc:
Tinh toan thép cho cdp 3: M = -106.98KNm, N= -3441.52KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétong theo phwong dimg, yéu cau

mdi 16p d6 khong qua 1.5m. Khong ké dén hé s lam viéc.
Cbt thép CII ¢o Rs = Ry, =280 MPa. E¢ = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= he-a’ =950-50= 900mm.
Vi B25 va CII ta tinh dugc hé s &g

. % B 0.85-0.008R, ~
.= - -
L. O (1_a)j L, 280(, 085-0.008R,

o, U 11 500 1.1
_ 0.85-0.008x14.5 _0.62
280 0.85-0.008x14.5
1+ —1-
500 1.1
-Dbo 1&ch tam:
106.98
Taco € = =0.031m = 31mm.
a0 & =35

Do léch tim ngau nhién e, theo TCVN 356 — 2005 lay khong nhé hon céc gié tri sau:

+1/600 chiéu dai cu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
Céu kién thudc két ciu siéu tinh: e;= max{e;; e,}= e; = 35mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.
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Xét hé s6 udn d Ii—@—4%8 B 6n doc n=1
€t ¢ SO uon doc h 500 £ = 0. 0 qua uon doc n—1.
e =mney—a+h/2=35-50 + 250 = 235mm.

N 344152
R,b  145x10°x0.5

Erho=0.62 x 950=589mm.

Nhu vay: 2a’=100mm< x;< Eghy,

=0.475m = 475mm.

Véi Rs = Ry Tinh X, =

0.475

N (e +’2‘— hoj 3441.52x(0.235+ —0.95]

. 2
= = <0
=A R.Z, 280 x10° x.09

Do A<0, c6 thé két luan: kich thuée tiét dién kha 16n so véi yéu cau. Ta chi can dat thép
bh, 01 50x 95

theo yéu cau tbi thiéu: A= Ag” = fyin —— = 0.1x
eo yéu cau toi thieu: A= A’ = U 100 100

Pé dam bao yéu ciu ciu tao: Chon 4025 c6 As = Ay'= 4.909x 4= 19.64cm”.
, + 2x19.64
Ham luong cot thép: p= A'SbT&xlOO% = X—5><100% =0.83% > 4, =0.1%

b 50x

=4.75¢cm?

* Tinh cot dai cot:
Puong kinh cbt dai: d > (5; 0,25d,) = (5; 0,25x25). Vay ta chon thép 8.
Cot thép ngang phai duoc bé tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : a3< 10®d= 250mm. chon az=150mm.
Trong cac vung khac c6t dai chon:
Khoang cach dai: a4< k®,, va ap
Hay  a4<15x25=375mm
ag< ag=500mm
chon az=200mm.
Nhu vay, ca 2 gid tri ag = 150, 200mm déu dam bao nho hon:
(h; 15d) = (500, 15x25) = (500, 375)
(d: dudng kinh bé nhét caa ¢t doc).
Do cau tao nén ta khong thay d6i bude cot dai. Do d6 chon cbt dai ¢8 khoang cach
=150mm cho toan bd chiéu dai cot.
N&i cdt thép bang nbi bude véi doan ndi 30d.
6) Tinh toan cho cdp thir hai ( Cap c6 M 16n):
*Tinh toan ¢t doc:
Tinh toan thép cho cdp 3: M = 179.75KNm, N=-2497.72KN.
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Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétdng theo phwong dimg, yéu cau
moi 16p d6 khong qua 1.5m. Khong ké dén hé s6 lam viéce.
C6t thép CII ¢6 Rg = Ry =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= ho-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s &g

: o ) 0.85—0.008R, )
= _ .
L, O (1_a)j ., 280(,_0.85-0.008R,
ouy L 11 500 11

0.85-0.008x14.5

280 0.85-0.008%x14.5
1+ —|1-
500 1.1
-b6 Iéch tam:
179.75
j e = =0.072m = 72mm.
Taco & =2197.72

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cu siéu tinh: e;= max{e;; e,}= ;= 72mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.
. l, 2100 ,

Xét hé so uon doc — = ———=4.2<8. Bo qua uodn doc n=1.

h 500
e=mney—a+h/2=72+250-50=272mm.
N 2497.72

Rb 145x10°x0.5
Erho= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;< Egho.

=0.34m = 340mm.

Véi R = Ry Tinh X, =

0.340

N (e+;—h0j 2497.72x(0.272+ —0.95j

. 2
_ — <0
=A R.Z, 280x10°x 0.9
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Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so voi yéu cau. Ta chi can dat thép

theo yéu cau tbi thiéu: A= Ag® = Ly,

% =0.1x
100 100

50x 95

= 4.75cm?

Pé dam bao yéu cAu cAu tao: Chon 4®25 c6 As = A= 4.909x 4= 19.64cm?.

Ham lugng cbt thép: u=

0

A+A 1000 =
bh

2x19.64

50%x95

C6t thép duogc bd tri déu theo canh ngin cua tiét dién cot(nhu hinh vé)

*Tinh c6t dai cot:

Tuong tu nhu truong hgp tinh todn cho cap noi lyc trén.

x100% =0.83% > 1. =0.1%

¢8 08 2016
9 a150 : a150 \ /
‘/N ?)
[@N
] 8925 B B B %

()

Lo

[@N

500 500
1000
Hinh 3-4. Bo tri thép cot C26 véi ndi lwe td 1-1
3.2.3.2 Tinh toan tiét dién 11-1I :
Bang 3-7. Ndi lwc tinh toan tiét dién II-11
Cap 1 Cap 2 Cap 3
Mmax Khﬁng Mm|n '124.86 Mtu '124.86
Ny Khéng Ny -1664.60 N max -1664.60
-Tinh toin va bd tri thép cot C7 truc 6 T?lng 6:
Duya vao bang T Hop Noi Luc ta co :
Bang 3-8. Ngi lwe tinh toan ¢t C3
Cip 1 Cap 2 Cap 3

M max 155.76 M min -138.85 M, -138.85
Ny -178.90 Ny -2278.66 N max -2278.66

7) Tinh toan cho cap thir 2 va 3 c6 gia tri ndi lyc bang nhau ( Cip co N 16n):
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* Tinh toan cdt doc:
Tinh toan thép cho cdp 3: M = -138.85KNm, N=-2278.66KN.
Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot d6 bétong theo phuong dimg, yéu cau
mdi 16p d6 khong qua 1.5m. Khong ké dén hé sb 1am viéc.
C6t thép CII ¢6 Rs = Ry =280 MPa. E, = 210 000MPa.

Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, ho= 1000-50= 950mm, Z,= he-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s &g
o 0.85-0.008R,
SR = L, O (1_a)j - 1+280(1_ 0.85— 0.008R, )
1.1 500 1.1

O-SC.U

(5-10)
0.85-0.008x14.5

= =0.62
1. 280(1_ 0.85-0.008 ><14.5j
500 1.1
-b6 Iéch tam:
Ta cO e; =138.85/2278.66 =61mm
Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cdu siéu tinh: e;= max{e;; e,}= e; = 54mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

Xét hé s6 udn doc b _2100_ 4.2 <8. B6 qua ubn doc n=1.
' " h 500 i
e =ney—a+h/2=54+250-50=254mm.
N 3110.67

=0.430m =430mm.

V6iRs =R, Tinh % = o = e 5 08
b ' '

Erho= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;< Egho.

N (e T hoj 3110.67><[0.254+ 0430 _ o.95j
A = 2 = 2 <0
- R.Z, 280x10° x.09
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Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so voi yéu cau. Ta chi can dit thép

theo yéu cau tbi thidu: A= Ay = bhy _ ><50X95—475 2
0 yeu cau to1 thieu: As= As = Huyin 100 . 100 ./acme,
Dbé dam bao yéu cAu cAu tao: Chon 4®25 c6 As = A= 4.909x 4= 19.64cm?.
Him lugng o6t thép: o= > x 10086 = 2221009 = 0.83% > 4, =0.1%
X

0

*Tinh cbt dai cot:

Do cot phén 16n 1am viéc nhu mot cau kién 1éch tAm nén cbt ngang chi dat cAu tao
theo TCXD 198 - 1997 nham dam bao giit 6n dinh cho cbt doc, chéng phinh cbt thép doc
va chong nut:

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

Cot thép ngang phai duoc bé tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : a4< 10®d= 250mm. chon az=150mm.

Trong cac vung khac c6t dai chon:

Khoang cach dai: ag< k®p,i, va ag,
Hay  a4<15x25=375mm
as< ap,=500mm
chon a4=200mm.

Nhu vay, ca 2 gid tri ag = 150, 200mm déu dam bao nho hon:

(h; 15d) = (500, 15x25) = (500, 375)

(d: dudng kinh bé nhét caa ¢t doc).

Do cau tao nén ta khong thay d6i budc cbt dai. Do d6 chon cét dai ¢8 khoang cach
=200mm cho toan bo chiéu dai cot.

N&i ot thép bang ndi bude véi doan ndi 30d.
< Nhan xét: Do chiéu dai c¢ot chi 14 2.6m, trong ving ndi budc va trong pham vi trén va

dudi cot néi dam phai bd tri dai day a=150 <10¢. Nhu vdy pham vi chiéu dai cot cot
dai bd tri day theo yéu cau 1 gan hét, do d6 ta bd tri cbt dai cho toan cot 1a ¢10 a150.
8) Tinh toan cho cap thtr hai ( Cap c6 M 16n):
* Tinh toan cot doc:
Tinh toan thép cho cdp 3: M = -174.86KNm, N= -2593.93KN.
Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétdng theo phwong dimg, yéu cau
moi 16p d6 khong qua 1.5m. Khong ké dén hé s6 1am vigce.
Cbt thép CII c6 Rs = Ry, =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, ho= 1000-50= 950mm, Z,= he-a> =950-50= 900mm.
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V6i B25 va CII ta tinh duoc hé s &g

- o B 0.85 - 0.008R, B
.= - -
14 O (1_a)j 1+ 280 1_0.85—0.008Rb

o, U 11 500 1.1

_ 0.85-0.008x14.5 _0.62

280( O.85—0.008><14.5j
1+ 5|1
500 1.1
-D06 Iéch tam:
174.86
Taco € = =0.067m=67mm.
200 &= 5593.03

Do 1éch tdm ngau nhién e, theo TCVN 356 — 2005 1iy khong nho hon céc gia tri sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cdu siéu tinh: e;= max{e; e,}= ;= 67mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

Xét hé s6 udn doc Ii = @ =4.2<8. Bo qua ubn doc n=1.
' “h 500 i
e=mney—a+h/2=67+250-50=267mm.
N 2593.93

=0.358m = 358mm.

VIR = Rae TIN % = 2 1 = 14 5x10°x05

Erhp= 0.62x 950=589mm.
Nhu vay: 2a’=100mm< x,< Eghy,

0.430

N (e+;—h0j 3110.67x(0.267+ —0.95}

. 2
_ — <0
=A R.Z, 280x10° .09

Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so véi yéu cau. Ta chi can dat thép
bh, 50x 95

—=0.1x
100 100

Pé dam béo yéu cAu ciu tao: Chon 425 c6 As = A= 4.909x 4 = 19.64cm?.

A 100% = 21954 10006 =0.83% > 1. =0.1%

50x95

= 4.75cm?

theo yéu cau t6i thiéu: Ag= Ay’ = Lin

Ham lugng cdt thép: w=
0

Cét thép duogc bd tri déu theo canh ngén cua tiét dién cot(nhu hinh vé)
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Viéc tinh toan cbt thép hoan toan tuong tu cho cac phén tor ¢t khac, vi vay ta co thé
dung céach trinh bay duéi dang bang tinh. Bang tinh toan duoc x4y dung bang phan mém
Excel.

*Tinh cdt dai cot:

Tuong tu nhu trudng hop tinh todn cho cap noi luc trén.

08

2916
al50\ | /

08
QQWBO

250

500

©8®25 - . _ _

<
250

1000

Hinh 3-5. B6 tri thép cét tAng ham voi ndi lwe td |-
3.2.3.3 Tinh toan tiét dién 11-1I :

Bang 3-9. Ndi lwc tinh toan tiét dién II-11 :

Cap 1

Cap 2

Cap3

M max

151.68

I\/Imin

M

-65.78

Na

-2473.37

N

N max

-3110.67

3.2.4 Tinh toan va bé tri cot thép cét C29(cét gitra) truc 6 Tang 6:
3.2.4.1 Tinh toan tiét dién I-I :

Bang 3-10. Noi lwe tinh tosn tiét dién I-1

Cap 1

Céap 2

Cip3

M max

131.84

Mmin

-95.46

Mtu

-78.89

Ny

779.30

N

752.00

Nmax

-829.10

* Tinh toén cot doc:
Tinh toan thép cho cap 3: M =-106.98KNm, N=-3441.52KN.

SV:HA VAN BDOAN

9) Tinh toan cho cip thir nhit ( Cap c6 N 1on):

DO AN TOT NGHIEP

113



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétdng theo phwong dimg, yéu cau
moi 16p d6 khong qua 1.5m. Khong ké dén hé s6 lam viéce.
C6t thép CII ¢6 Rg = Ry =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= ho-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s &g

: o ) 0.85—0.008R, )
= - .
L, O (1_a)j ., 280(,_0.85-0.008R,
ouy L 11 500 11

0.85-0.008x14.5

280 ( 0.85-0.008 x 14.5}
1+ —|1-
500 1.1
-b6 Iéch tam:
106.98
j e = =0.031m =31mm.
Taco & =252

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nho hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cdu siéu tinh: e;= max{e;; e,}= e; = 35mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan I, = 3000x0.7 = 2100 mm.

Xét hé s6 udn doc b _2100_ 4.2 <8. B6 qua udn doc n=1.
' " h 500 i
e =mney—a+h/2=35-50+ 250 = 235mm.
N 3441.52

=0.475m = 475mm.

V6iRs =R Tinh X, = o= 0 05
b ' '

Erho=0.62 x 950=589mm.

Nhu vay: 2a’=100mm< x;< Egho.

N (e+x—hoj 3441.52><(0.235+ 0475 —0.95]
A = 2 = 2 <0
- R.Z, 280 x10° x.09
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Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so voi yéu cau. Ta chi can dit thép

N b 50x 95
theo yéu cau toi thieu: A= Ag” = Lin % =0.1x 00 - 4.75 cm?,
Pé dam bao yéu cAu cAu tao: Chon 425 c6 As = A= 4.909x 4= 19.64cm?.
Ham lugng cot thép: = tA x100% = MxlOO% =0.83% > 4, =0.1%

b 50x95

* Tinh c6t dai cot:
Puong kinh ¢t dai: d > (5; 0,25d,) = (5; 0,25x25). Vay ta chon thép 8.
C6t thép ngang phai duoc bd tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : a;< 10d=250mm. chon a;=150mm.
Trong cac vung khac c6t dai chon:
Khoang cach dai: ag< k®p,i, va ag,
Hay  a4<15x25=375mm
a4< ag=500mm
chon az=200mm.
Nhu vay, ca 2 gia tri ag = 150, 200mm déu dam bao nho hon:
(h; 15d) = (500, 15x25) = (500, 375)
(d: dudng kinh bé nhét cua ¢t doc).
Do cau tao nén ta khong thay doi budc cot dai. Do d6 chon cot dai ¢8 khoang cach
=150mm cho toan bd chiéu dai cot.
N&i bt thép bang nbi bude voi doan ndi 30d.
10) Tinh toan cho cép thir hai ( Cap c6 M 16n):
*Tinh toan c¢bt doc:
Tinh toan thép cho cap 3: M = 179.75KNm, N= -2497.72KN.
Béténg B25 cd R,=14.5MPa. E,=30 000Mpa. Cot dd bétong theo phuong dung, yéu cau
mdi 16p d6 khong qua 1.5m. Khong ké dén hé s 1am viéc.
Cot thép CII ¢6 Rs = Ry =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, ho= 1000-50= 950mm, Z,= hy-a> =950-50= 900mm.
V6i B25 va CII ta tinh dugc hé s &g

SV:HA VAN BDOAN DO AN TOT NGHIEP

115



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

‘- o ~ 0.85-0.008R, ~
= _ _
L4 O (l_a)j Ly 280 l_0.85 0.008R,

Ol 1.1 500 1.1
~ 0.85-0.008x14.5 _ 062
B 280( 0.85—0.008><14.5j e
1+ —|1-
500 1.1
-D0§ Iéch tam:
179.75
j e = =0.072m = 72mm.
Taco & =>19772

D6 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nhoé hon céc gia trj sau:
+ 1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5 mm.
+ 1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.

CAu kién thudc két cdu siéu tinh: e;= max{e; e,}= e; = 72mm.
Chiéu dai hinh hoc 1= 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.
Xét hé s6 udn doc Ii = @ = 4.2 <8. Bo qua ubn doc n=1.

' " h 500 '
e=mney—a+h/2=72+250-50=272mm.
N 2497.72

Rb 145x10°x0.5
£rho= 0.62X 950=589mm.

Nhu vay: 2a’=100mm< x;< Eghy,

=0.34m = 340mm.

Véi R =Ry Tinh X, =

0.340

N (e+)2(—hoj 2497.72>{0.272+ —0.95j

. 2
= = <0
=A R.Z, 280x10°x 0.9

Do A<0, c6 thé két luan: kich thude tiét dién kha 16n so voi yéu cau. Ta chi can dit thép

theo yéu cau t6i thidu: A= Ay’ = bhy _,1,,20%95
eo yéu cau to1 thieu: Ag= As’ = Hin 00 100

Dé dam bao yéu cau ciu tao: Chon 4025 c6 As = Ay'= 4.909x 4= 19.64cm”.

A L 100% = 21904 100% =0.83% > 1 =0.1%

50%x 95

= 4.75cm?

Ham lugng cdt thép: w=
0

Cot thép duge bd tri déu theo canh ngan cua tiét dién cot(nhu hinh vé)
*Tinh c6t dai cot:
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Tuong tu nhu truong hop tinh todn cho cap ndi luc trén.

08 ¢8
9 a150

%
\
\
250
500

] 8¢25

250

500 500

1000

Hinh 3-6. Bo tri thép cot C29 véi ndi lwe td 1-1

3.2.4.2 Tinh toan tiét dién II-1 :
Bang 3-11. Ndi lwe tinh toén tiét dién II-11

Cip 1 Ciap 2 Cap 3
Mmax Khﬁng Mm|n '130.20 Mtu '126.55
Ny Khong Ny -3123.57 N max -3441.52
-Tinh to4n va bd tri thép cot C10 truc 6 Tﬁng 9:
Duya vao bang T Hop Noi Luc ta co :
Bang 3-12. Ni lwe tinh toédn cot C3
Cap 1 Cap 2 Cap 3
Mmax 115.43 Mm|n '89.72 Mtu 108.20
Ny -481.62 Ny -538.80 N max -538.80

11) Tinh toan cho cip thtr 2 va 3 ¢o gid tri ndi luc bang nhau ( Cap c6 N 16n):
* Tinh toan cdt doc:

Tinh toan thép cho cap 3: M =-138.85KNm, N=-2278.66KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot db bétdng theo phuong dimg, yéu cau
moi 16p do khong qua 1.5m. Khong ké dén hé so 1am viéc.

Cot thép CII ¢6 Rs = Ry =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.

Gia thiét a=a’= 50mm, ho= 1000-50= 950mm, Z,= he-a’ =950-50= 900mm.
Vi B25 va CII ta tinh duge hé sb Er:
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;- a) B 0.85—0.008R, B
= - -
L, O (1_6()) ., 280(, 0.85-0.008R,
Ouy U 11 500 11

(5-10)
~ 0.85-0.008x14.5 062
- 280( 0.85—0.008><14.5j_'
1+ 1-

500 1.1
-D0§ Iéch tam:

Ta c0 e; =138.85/2278.66 =61mm

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nho hon céc gia trj sau:

+1/600 chiéu dai ciu kién: /600 = 3000/600 = 5mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cdu siéu tinh: e;= max{e; e,}= e; = 54mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

Xét hé s6 udn doc b _ 2100 4.2 <8. Bo qua udn doc n=1.
' " h 500 i
e=mney—a+h/2=54+250-50=254mm.
N 3110.67

=0.430m =430mm.

V6iRs =R, Tinh % = o = = % 08
b . '

Erho= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;,< Eghp.

N (e+x— hoj 3110.67><(0.254+ 0430 0.95J
A = 2 = 2 <0
- R.Z, 280x10° .09

Do A<0, c6 thé két luan: kich thude tiét dién kha 16n so voi yéu cau. Ta chi can dit thép

theo yéu cau tbi thiéu: A= Ag® = fhin 7=~ = 0.1x
€0 y€u cau to1 thieu: Ag s 'umnIOO 100

Dé dam bao yéu cau cdu tao: Chon 4025 ¢ As = A= 4.909x 4= 19.64cm?.

A 100%= %xm% ~0.83% > s, =0.1%

0x 95

bhy _ 4, 50x95 _

Ham lugng cot thép: u=
0

*Tinh cbt dai cot:
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Do c¢dt phan 16n lam viéc nhu mot cdu kién 1éch tim nén cbt ngang chi dit ciu tao
theo TCXD 198 - 1997 nham dam bao giit dn dinh cho cdt doc, chéng phinh cbt thép doc
va chong nut:

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

C6t thép ngang phai duoc bé tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : az< 10d=250mm. chon az=150mm.

Trong cac ving khac cdt dai chon:

Khoang cach dai:  ag< kdp,i, va ag,
Hay a4< 15x25=375mm
a4< ag=500mm
chon az=200mm.

Nhu vay, ca 2 gid tri ag = 150, 200mm déu dam bao nho hon:

(h; 15d) = (500, 15x25) = (500, 375)

(d: dudng kinh bé nhét caa ¢t doc).

Do cau tao nén ta khong thay d6i budc cbt dai. Do d6 chon cbt dai ¢8 khoang cach
=200mm cho toan b chiéu dai cot.

Noi ot thép bang nbi budce voi doan ndi 30d.

% Nhan xét: Do chiéu dai cot chi 1a 2.6m, trong ving ndi budc va trong pham vi trén va
dudi cot néi dam phai bd tri dai day a=150 <10¢. Nhu vdy pham vi chiéu dai cot cot
dai bd tri day theo yéu cau la gan hét, do d6 ta bd tri c6t dai cho toan cot 1a ¢10 a150.

12) Tinh toan cho cap thir hai ( Cap c6 M 16n):
* Tinh toan cot doc:

Tinh toan thép cho cap 3: M =-174.86KNm, N=-2593.93KN.

Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot d6 bétong theo phuong dimg, yéu cau

mdi 16p d6 khong qua 1.5m. Khong ké dén hé s 1am viéc.

Cot thép Cll ¢6 Ry = Ry =280 MPa. E, = 210 000MPa.

Tiét dién cot hxb= 1000 x 500 mm.

Gia thiét a=a’= 50mm, ho= 1000-50= 950mm, Z,= h¢-a> =950-50= 900mm.

Vi B25 va CII ta tinh duoc hé s &g

@ 0.85-0.008R,

é:R = =
14 On (l_a)j 14 280 1_0.85—0.008Rb
o 1.1 500 1.1

SsC.u

_ 0.85—0.008x14.5 062
o 280(1_0.85—0.008><14.5j_ |

+ -
500 1.1
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-Dbg 1&ch tam:
174.86
2593.93
Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nho hon céc gia trj sau:
+1/600 chiéu dai cu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.

Céu kién thudc két ciu siéu tinh: e;= max{e;; e,}= e; = 67mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.

=0.067m=67mm.

Taco € =

Xét hé s6 udn doc Ii = @ = 4.2 <8. Bo qua ubn doc n=1.
' " h 500 i
e=mney—a+h/2=67+250-50=267mm.
N 2593.93

=0.358m = 358mm.

V6i Rs = Ry, Tinh X, = RD - 14.5%x10%x0.5
b ' '

Erhp= 0.62x 950=589mm.

Nhu vay: 2a’=100mm< x;,< Eghp.

N (e A hOJ 3110.67x (0.267+ 0430 0.95J
A = 2 = 2 <0
- R.Z, 280x10° x.09

Do A<0, c6 thé két luan: kich thude tiét dién kha 16n so voi yéu cau. Ta chi can dit thép
N , bh 50x 95

theo yéu cau toi thiéu: Ag= As” = Hpin ﬁ =0.1x 00 - 4.75cm’

Dé dam bao yéu cau cAu tao: Chon 4025 cd As = A= 4.909x 4 = 19.64cm?.

Ham lugng cot thép: p= * A 10096 = %xl%% =0.83% > 4, =0.1%

X

0
Cot thép duge bd tri déu theo canh ngan cua tiét dién cot(nhu hinh vé)

Viéc tinh toan cbt thép hoan toan twong ty cho cac phan tir cot khac, vi vay ta c6 thé
dung cach trinh bay duéi dang bang tinh. Bang tinh toan dugc xay dung bang phan mém
Excel.

*Tinh cbt dai cot:
Tuong tu nhu truong hop tinh todn cho cdp noi luc trén.
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08 08 2016
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200 500
1000
Hinh 3-7. B6 tri thép cét tAng ham voi ndi lwe td |-
3.2.4.3 Tinh toan tiét dién II-II :
Bang 3-13. N@i lwe tinh toan tiét dién II-11 :
Cap 1 Cap 2 Cap 3
M inax 151.68 M min Khong My, -65.78
Ny -2473.37 N Khong N max -3110.67

Nhan xét: Tat ca cac cap noi luc can tinh toan déu bé hon cac cap noi luc tinh toan trong
tiét dién I-1. do vay cot thép tiét dién II-1T dat theo I-1 1a thod man.

3.2.5 Tinh todn va bo tri cot thép cot C32(cét gitra) truc 6 Tang 9:

Tinh toan ct thép cot C32 (Cot gitra) téng ham theo 3 bo doi ndi luc rdi tir d6 chon
ra thép 16n nhat tir 3 bo do1 do6. bd doi ndi luc do cu thé nhu sau:

3.2.5.1 Tinh toan tiét dién I-I :
Bing 3-14. Ndi luc tinh toan tiét dién I-1 :

Cap 1

Cap 2

Cap 3

M max

80.67

Mmin

-108.79

My

78.69

Ny

-589.59

N

-576.28

Nmax

-600.83

13) Tinh toan cho cip thir nhat ( Cap c6 N 16n):
* Tinh toan cot doc:
Tinh toan thép cho cap 3: M = 78.69KNm, N= -600.83KN.
Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot d6 bétdng theo phwong dimg, yéu cau
mdi 16p d6 khong qua 1.5m. Khong ké dén hé s lam viéc.
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C6t thép CII ¢6 Rs = Ry =280 MPa. E; = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.

Gia thiét a=a’= 50mm, hy= 1000-50= 950mm, Z,= ho-a’ =950-50= 900mm.
V6i B25 va CII ta tinh duoc hé s &g

P ) ~ 0.85-0.008R, ~
= _ _
L4 O (l_wj s 280 1_0.85—0.008Rb

O 11 500 1.1
~ 0.85-0.008x14.5 _ 062
B 280( O.85—0.008><14.5j e
1+ —|1-
500 1.1
-b6 Iéch tam:
106.98
e = =0.031m =31mm.
Taco &=

Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 iy khong nhoé hon céc gia trj sau:
+1/600 chiéu dai ciu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 35mm.
CAu kién thudc két cu siéu tinh: e;= max{e,; e,}= e; = 35mm.
Chiéu dai hinh hoc 1 = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.
l, 2100

4t hé s ud —=——=42<8. B¢ 5 =
Xét hé s6 uodn doc h - 500 B6 qua udén doc n=1.
e =mney—a+h/2=35-50+ 250 = 235mm.
N 3441.52

=0.475m = 475mm.

V6iRs =R Tinh X, = o= 9 05
b ' '

Erhp=0.62 x 950=589mm.
Nhu vay: 2a’=100mm< x;,< Egh.

0.475

N (e +’2‘— hoj 3441.52x(0.235+ —0.95]

. 2
= = <0
=A R.Z, 280x10° x.09

Do A<0, c6 thé két luan: kich thudc tiét dién kha 16n so voi yéu cau. Ta chi can dat thép
bh, 0.1, 20% 95

theo yéu cau tbi thiéu: A= Ay = Ly, — = 0.1x
eo y€u cau to1 thiu: Ag= A’ = 4, 100 100

Dé dam bao yéu cau ciu tao: Chon 4025 cd As = A.'= 4.909x 4= 19.64cm”.

=4.75¢cm?
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A L 100% = 21904 100% =0.83% > 1 =0.1%

50%x95

Ham lugng cbt thép: u=
0

* Tinh cot dai cot:
Puong kinh cbt dai: d > (5; 0,25d;) = (5; 0,25x25). Vay ta chon thép 8.
C6t thép ngang phai duoc bd tri trén sudt chiéu dai cot, khoang cach trong ving ndi
budc : a4< 10®d= 250mm. chon az=150mm.
Trong cac ving khac cdt dai chon:
Khoang cach dai: a4< k®,i, va ag
Hay a4< 15x25=375mm
ag< ap,=500mm
chon a4=200mm.
Nhu vay, ca 2 gia tri ag = 150, 200mm déu dam bao nho hon:
(h; 15d) = (500, 15x25) = (500, 375)
(d: dudng kinh bé nhét caa ¢t doc).
Do cau tao nén ta khong thay d6i budc cbt dai. Do d6 chon cbt dai ¢8 khoang cach
=150mm cho toan b chiéu dai cot.
Noi ot thép bang nbi budce voi doan ndi 30d.
14) Tinh toan cho cép thtr hai ( Cap c6 M 16n):
*Tinh toan ¢t doc:
Tinh todn thép cho cap 3: M = 179.75KNm, N= -2497.72KN.
Bétong B25 c6 R,=14.5MPa. E,=30 000Mpa. Cot d6 bétong theo phuong dimg, yéu cau
moi 16p do khong qua 1.5m. Khong ké dén hé so 1am viéc.
C6t thép CII ¢6 Rs = Ry =280 MPa. E = 210 000MPa.
Tiét dién cot hxb= 1000 x 500 mm.
Gia thiét a=a’= 50mm, ho= 1000-50= 950mm, Z,= he-a> =950-50= 900mm.
Vi B25 va CII ta tinh duoc hé s &g
) 0.85-0.008R,

é:R = = =
14 O (1_coj 1+ 280 1_0.85—0.008Rb
Oy 1.1 500 1.1
_ 0.85-0.008x14.5 _0.62
280 0.85-0.008x14.5
1+ —1-
500 1.1
-DB0 1éch tam:
Taco e;=78.69/600.83=31mm
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Do 1éch tAm ngau nhién e, theo TCVN 356 — 2005 1iy khong nho hon céc gia trj sau:
+1/600 chiéu dai cu kién: 1/600 = 3000/600 = 5 mm.
+1/30 chiéu cao tiét dién: h/30 = 1000/30 = 33.3 mm.
Ta lay e, = 28mm.
Céu kién thudc két ciu siéu tinh: e;= max{e;; e,}= e; = 31mm.
Chiéu dai hinh hoc I = 3000 mm.
Chiéu dai tinh toan 1, = 3000x0.7 = 2100 mm.
l, 2100

2t hé 36 ud 2= —42<8. B 5 =
X¢ét hé so udn doc h = 500 Bé qua uon doc n=1.
e=mney—a+h/2=72+250-50=272mm.
N 2497.72
% Re = i = = =0.34m = 340mm.
VIR = Ree TINN % = B = 145x10°x 05
£xho= 0.62x 950=589mm.
Nhu vay: 2a’=100mm< x;< Eghy,
N (e+x— hOJ 2497.72x(0.272+ 0340 0.95J
A= 2 _ 2 <0
- R.Z, 280x10°x 0.9
Do A<0, c6 thé két luan: kich thude tiét dién kha 16n so voi yéu cau. Ta chi can dit thép
N , b 50x 95
theo yéu cau toi thicu: A= A’ = i % =0.1x 100 = 4.75cm’
Dé dam bao yéu cau ciu tao: Chon 4025 cd As = A= 4.909x 4= 19.64cm’.
, +A 2x19.64
; 5t thép: = x100% = —————"x100% =0.83% > 4. =0.1%
Ham luong cot thép: bhy, 0 50x 95 0 0 > i 0

Cot thép duge bd tri déu theo canh ngan cua tiét dién cot(nhu hinh vé)
*Tinh c6t dai cot:

Tuong tu nhu truong hop tinh todn cho cdp ndi lyc trén.
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Hinh 3-8. Bo tri thép cét C32 véi ndi luc td 1-1
3.2.5.2 Tinh toan tiét dién II-1l :
Bang 3-15. Néi lue tinh tosn tiét dién I1-11
Cap 1 Ciap 2 Cip 3
M imax Khong Mmin -108.79 My -78.69
Ny Khong N -576.28 Nimax -600.83
Nhan xét:

+T4t ca cac cdp nodi luc can tinh toan déu x4p xi gin bang cac cip ndi luc tinh toan
trong tiét dién I-I. do vay cbt thép tiét dién II-11 dit theo I-1 12 thod méan.
+ Céc cap ndi luc con lai cia céac tiét dién co gia tri bé hon hoac xép X1 gén béng voi cdp

ndi lyc tinh toan, trong két qua tinh toan va lay cbt thép cho tiét dién cot, ta lay gia tri

thién vén an toan. Do vay két qua tinh toan khi kiém tra cho cac c@p con lai 1a thda man.

Két qua tinh toan cac cot con lai dugc thé hién trong bang phu luc.
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Chuong 4 TINH TOAN CAU THANG BO:
4.1 Sé liéu tinh toan
* Tinh tdi cdu thang:

So bo chon bé day ban thang 12 cm, dya vao chiéu cao tﬁng H=3.3m va chiéu dai

L=3m vé thang ta chon chiéu cao béc thang 13 h=165mm, rong bic thang -

Lo
€@

b=280mm.

- Dién tich doc

S

- Chiéu day qui ddi cta bac gach:

_0,165x0,28

1 bac thang.

=0.0231(m2)

S 0,0231

T 0325 0325

=0,07(m )

280

I

J

= 2 {)/\

Hinh 4-1. CAU TAO BAN THANG
Bing 4-1. Bang tinh tii cau thang

Chiéu day o TT
Céu tao cac 1p 16p Y He SOW. tinh toan
mmy [dan/m®| VMU FgaNim?)
Lat gach Granite 20 2000 1.1 44
Vira ximang M75# 15 1800 1.3 35.1
Bac gach 70 1800 1.1 138.6
Ban BTCT 120 2500 1.1 330
Vira trat tran 15 1800 1.3 35.1
Tong tinh tai thang 582.8
Bing 4-2. Béng tinh tii chiéu nghi
Chiéu day TT tinh
Céu tao cac 1p lop Y Hé sb vuot tai toan
(mm) daN/m? (daN/m?)
Lat gach Granite 20 2000 1.1 44
Vira ximang M75# 15 1800 1.3 35.1
Ban BTCT 120 2500 1.1 330
Vita trat tran 15 1800 1.3 35.1
Tong tinh tai chiéu nghi 444.2

Kich thudc bac thang 280x165mm, thang gém 20 bac, cau tao cac 16p ban thang nhu

trong phan xac dinh tinh tai ban thang.
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Mt bing két cAu thang bd:
So dd két cau thang bo nhu hinh vé.

Tinh todn cau thang bg bao gom cac cong viéc:
tinh ban thang, tinh cdn thang, tinh ban chiéu
nghi va tinh toan cac dam dd.

S6 liéu tinh toan:

Bé tong thép san B20, c6é R, = 11.5 MPa.
Thép Al : Ry= 225 MPa
Thép All: Ry= 280 MPa
4.2 Tinh toan ban chiéu nghi:
Kich thude 1,51x 3,770 m.

4.2.1 So’ dé tinh :
Chiéu dai tinh toan cta 6 ban :

|02:3.770—9—b—V—5=
2 2 2
=3.770- 0'211— 022 012 5 545m
NN
2 2 2
g5y 011 022 012 o
2 2 2
* Xét ty s6 by 3545 575.5
l, 1.285

= ban loai dam tinh theo phwong canh ngan .

L |
I o9xoela ] I S
j% I I I I j‘;
\ Il \
I S 1K I
} R = }
=hl L=
| — — | [emn)
| ol 1o | =
| | | (=Y
: | &
o~ | |
N | | RN
“9 | | | (=)
| | | |
[ —— Rl B — —_
| |
\ DT 20x30 \
| |
1 CHIEU NGHI =
| | o
| |
| |
e L
I TUSNG 220 I
3770

1 1285
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4.2.2 Tai trong tinh toan:
+ Tinh tai tinh toan: 444.2 daN/ m?

+ Hoat tai tinh toan: 360 daN/ m?
— q = 444.2 + 360 = 804.2 daN/m?
Tinh trén 1m dai
- Tinh theo so d6 khép déo ta c6 M; = M, = q.1p;%/11 (6-1)
M; moémen & 0.425ly; theo phuong lo;
M la cac momen & ngam theo phuong lg;
— M, = M, = 804.2x1.285%/11 = 120.7 daNm = 1.21KNm
4.2.3 Tinh todn cot thép:
*Cét thép chju mémen duong, am:
San day 12 cm; gia thiét: a=2cm = h, =12—-2=10cm
0 = M 1.201
" Rbh 115x10°x1x0.1?

=0.0l<a, =0447 (6-2)

1+ 1-2¢ Ji-
- m :1+ 1-2x0.01 _ 0.995 (6-3)
2 2
A = M__ 31'21 =0.54x10"m* =0.54cm*  (6-4)
Rs¢h, 225x10°x0.995x0.1
bit ¢t thép theo cAu tao.
Theo phwong canh ngén, Chon &8 a200 ( A= 2.515cm?) .
2.515
W= goo5-100% = 0.2515% > i =0.05%
Theo phuong canh dai, Chon &6 a200 ( A= 1.11cm?).
1.11
W= 100><10.100%: 0.11%> pmin=0.05%

C6t thép trong ban chiéu nghi dugc bé tri nhu hinh vé.
220

8
a200

i

1364 L\ﬁo L
|
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Hinh 4-2. Bé tri thép ban chiéu nghi

4.3 Tinh toan ban thang :
Ban thang (c6 c6n) c6 kich thude 1600 x 3000mm

4.3.1 So' do tinh :
Chiéu day ban: h, = 12cm.

Goc nghiéng cua ban thang so voi phuong ngang 1a o

v6i tga=1,65/2.52= 0,655
— o = 33.2° = coso = 0,837
Chiéu dai ban thang chéo L=2.52/cosa. =3 m

Chiéu dai tinh toan cua 6 ban:

b b h
|02_3—%—%—2b— 1710
_3.02 03 012, 1600
2 2 2
D1 (30x60
o t7t0- e B e
2 2 i t— o~
\
—1710-22 011 012 4o5y | |
2 2 2 25 140
* XEt ty s6 loplloy = 2.702/1.495 = 1.812< 2. &7 11 8728
. | \
= Xem ban thang lam viéc nhu ban ké bon canh. } } X
4.3.2 Tai trong tinh todn | |
+ Tinh tai tinh toan: g= 444.2 daN/ m? i |
+ Hoat tai tinh toan: p=360 daN/ m? — D600 | ~
Hoat tai trén ban thang chéo: CHIEU NGHi
5 HOAT TAI
= ) = 301.24 daN/m
p:= 360.coso= 301.24 daN/ ARRARRRE
=, =g+p.cosa= 444.2+ 301.24=745.44 daN/m?
Thanh phan lyc theo phuong vudng goc ’@{P\ )
A
v&i mat ban: %
g = (;.Ccosa= (g+p.cosa). coso= %
_ 2 _
= 623.76 daN/m’ =6.24KNm. ‘ 1490 ‘
\ \vm \
= /. i/
q|021(3|02 B |01) _ O
o I' M1 |
12 ‘ I Mz #M 2.%’5 #éM E
:(2M1+M|+M|)|oz+(2M2+Mn+Mn)|01 M: o
MH&F
< s
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Mo M ge Mg
M2 ] ’Ml 1 |\/|2
M, :M;;---Mu :M;I

Vay:

Hinh 4-3. So' @6 tinh ban thang

6.24x1.495%(3x 2.702 -1.495)
12

= 2.702(2M, +M, +1.5x M,) +1.495(2x%+1.5x%+1.5x%) =15.90M,

& M, =0.48KNm;

— M, = M;’=-1.5 M;=-1.5x 0.48=-0.72KNm.
M, = 0.5 M;=0.5x0.48= 0.24KNm.
M, =M,’=-15 M2:-15X024:-036KNm

4.3.3 Tinh todn cé6t thép chiju lwc:

4.3.3.1 Tinh cét thép chiu médmen M, = M;" = -0.72KNm.(mémen am tai gbi)
Dung thép loai Al c6 Rs= 225MPa.
San day 12 cm; gia thiét: a = 2cm = hy=12-2=10cm.

1+ 1-2a, 1++1-2x0.0063
£ = > - > =0.997

A = M 0.72
Rs¢h, 225x10°x0.997x 0.1

Dit thép theo ciu tao: DUng &8 a200 c6 F,= 0.503x5=2.515 cm?

A «100% — 2.515

xh, 10010

=0.32x10™*m’ = 0.32cm?

Tilg cdtthép 4= x100% = 0.2515% > 41 =0.1%

Cac momen khac déu nhé hon momen tinh toan. Theo phuong canh dai ciia ban
thang dat &6 a200.

Momen duong cta ban 1la M1=0.48KNm, dat &8 a200. Theo phuong canh dai M2-
0.24KNm, dat &6a200.

C6t thép trong ban thang duoc bd tri nhu hinh vé.
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MAT BANG BO TRI COT THEP TB - TL 1:15
_é?_ ¢ LOI 22 R
A | |
|
///? ':% 4\50 I I 1450 i'I
A % | o | o O% [V ]
2“/ I“ i
¢ | Lo |
| T |
S,j? \%b bofﬁo/o :' CT 11x25 §Imb ‘:Q
2 | i3
lo) /f =3 ] E— . e— .
g% DL 2 : CTTTx25 NP ?
/ - : -l _e8 - '
)I/ 555 _,L 'W?) O;go ﬂi ;
- ' |
% T | daod
‘_)&/ e o |
| X M :
- 1510 2520 N
T é

Hinh 4-4. Bo tri thép trong ban chiéu nghi va ban thang
4.4 Tinh toan cén thang:
4.4.1 So’ dé tinh
Con thang 1a dAm don gian nhip 3 m ké —
1én hai gdi twa 1a dam thang va chiéu ti.
So bo chon tiét dién 15x25 cm
4.4.2 Xéc dinh néi lwc. T
- Téai trong do ban thang :
g: = 0,5.9.1; = 05x745.44x3 =1118.16 daN/m 2590
g g
Hinh 4-5. So' @6 tinh cén thang
- Tai trong ban than : g, = n.y.b.h=1,1.2500.0,15.0,25= 103.125 daN/m
- Tai trong do lan can va tay vin bang thép: gs = 40.1,1= 44 daN/m
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q=0;+0,+03=(1118.16+ 103.125 +44) coso= 1059daN/m=10.59KN/m
= M, = 10,59.3%/8= 11.91KNm.

4.4.3 Tinh cét thép doc.
Chona=2cm hy=25-2=23cm

o, = M == 311'91 ~=0.0876 <, =0.6
R,bh; 11.5x10°x0.15x0.25

1+./1-2 J1- )
‘= . :1+ 1 2><00876:0.954
2 2
A = M 11.91 =2.4x10"m? = 2.4cm?

RsCh,  225x10° x0.954x0.23

Chon 2&14 ¢6 Fs = 3.08 cm2. Ta dit 2 thanh &12 céu tao 1am gia trén thanh &12.
4.4.4 Tinh todn cét dai.

Luc cit : Q= ql/2=745,44.3/2=1118,16 (daN)=11,18KN

- Kiém tra diéu kién béténg khong bi pha hoai trén tiét dién nghiéng :
Q < koRuibho
Ko.Rpt.b.hg = 0,35.10,5.1000.0,15.0,28 = 150KN >Q=11.18KN
- Kiém tra kha ning chiu lyc cit ctia bé tong

K;.Rp.b.hg =0,6.11,5.1000.0,15.0,28 = 289,8KN> Q

Pit thép &6 ciu tao s= min(15cm,1/2h)= 10cm & khoang 1/4 gan gbi. O giita nhip
lay a =20cm.
4.5 Tinh toan dam chiéu nghi :
4.5.1 So’ dé tinh :

Dam don gian chiu tai phan b déu. Kich thudc dam: bxh = 250x350

4.5.1.1 Xac dinh ndi lwc:

- Téi trong tac dung:

+ Trong lugng ban than: g;= 1,1. 0,25.0,35. 2500 = 240.6daN/m

+ Tur chiéu nghi truyén vao:g,= 0,5.444,2.3,77 = 837daN/m
Vay tai phan bd q =g; +g, =240.6+837= 1078daN/m

+Tai trong tap trung do cbn thang :

P; =0,5.1059.3=1588 daN

P=2.P=3177 (kG).

- M6 men 16n nhét xuét hién ¢ giita nhip :

Muax = qI%/8 +P1/4= 1078.3,77%/8+3177.3,77/4 = 4909.5daNm= 49.09.5KNm

4.5.1.2 Tinh cbt thép doc.
Gia thiét a = 3cm thi ho = 35 — 3= 32cm.
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- Cét doc:
a, = M > = 439'095 >=0.208<a, =0.6
R,bh; 11.5x10°x0.2x0.32
- 1+ 1-2c, ~1+41-2x0.208 0.88
2 2 '

M 49.095
Rsch, 280x10°x0.88x0.32

Chon 2&20 c6 As = 6.28 cm2.

i :%.100%: 0,98% > pmin=0,05%

=6.23x10*m? =6.23cm®

A =

4.5.1.3 Tinh toan cét dai.

+ Luc cat 1én nhat :

Qmax = gl/2+P=1078.3,77/2+3177= 5209daN=52.1KN

+ Kiém tra diéu kién bé tong khong bi phé hoai trén tiét dién nghiéng :

Q < koRpbhg
koRpbh, = 0,35.11,5.1000.0,2.0,32 = 257,6KN> Qmax = 52,1KN

Thoa maén diéu kién tranh pha hoai bé tong do Ung suat chinh gitta cac vét nut
nghiéng.

+ Kiém tra kha ning chiu luc cit ctia bé tong: Q < k; Rybh,

Qmax = 52,1< k;Rybh, = 0,6.10,5.0,2.0,32.1000 = 403,2KN.

=> Khong phai tinh toan cdt dai.

+ Khoéang cach cdt dai theo cau tao s = min (h/2; 150) mm = 15cm

Vay chon khoang cot dai 6¢s150 mm

COT THEP 912 DAT TRONG LOI

CHO NGI COT THEP DAM THANG 2617
600 L ( :>—,1
" 'S T
o S—real || I |
2925 I w01z) % s
N B ﬂ?go > 01506> ﬂ?go )
220 950 1659 950 250
L 3780 L
COT THEP 2820 DAT TRONG LOI
CHO NOI COT THEP DAM THANG
Hinh 4-6. B4 tri thép dam chiéu nghi
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CHUONGT7:THIET KE MONG KHUNG TRUC 6
4.6 SO LIEU PIA CHAT ,THUY VAN.

4.6.1 Diéu kién dja chat cong trinh.
Két qua tham do va khdo sat dia chat dudi cong trinh dugc trinh bay trong bang dudi

day:

Bang 4-3. SO LIEU TiNH TOAN MONG

Lép dht | Chidu day(m) ?a% (my | Mo tilép dit

1 1.2 1.2 Dit lap

2 5.8 7.0 Sét pha déo mém

3 7.4 14.4 Sét pha déo chay

4 7.6 22.0 Cat bui roi

5 8.0 30.0 Cat hat trung chat vira

S liéu dia chat duoc khoan khdo sat tai cong trudng va thi nghiém trong phong két
hop véi cac s6 lidu xuyén tinh cho thdy dat nén trong khu vuc xay dung gdm céc 16p dat

c6 thanh phan va trang thai nhu sau:

Bang 4-4. CHI TIEU CO LY CUA PAT NEN

Laop dat 1 2 3 4 5
Chiéu day(m) 1.2 |58 7.4 7.6 8.0
Dung trong ty nhién y (KN/m?) 17 18.5 17.7 19 19.9
Hé s6 rong e - 0.975 1.091 [0.601 |0.501
Ti trong A - 26.8 26.8 26.4 26.3
D6 4m tu nhién Wo(%) - 36.3 33.2 19.5 19.5
Do am gidi han nhio W (%) - 43.0 34.4 - -

D6 4m gidi han déo Wy (%) - 25.5 20.6 - -

Do sét B ; 0.617 1.268 | - -

Gdbc ma sat trong ¢ ° 6 15 8 25 38
Ll_{c dinh ¢ (Kg/cm?) q - 60 14 - -

Két qua xuyén tiéu chuan SPT - N =7 N =1 N=22 | N=41
Két qua xuyén tinh CPT q. (MPa) - 1.33 0.21 6.8 18.5
Eo (KN/m?) - 6650 840 13600 | 37000

4.6.2 Panh gia diéu kién dja chat va tinh chat xay dwng.

a. Lép 1: 16p dit lap:

Phan bd mat trén toan bd khu vuc khao sat, co bé déy 1.2m, thanh phﬁn chu yéu la

16p dat tré)ng trot, 1a 16p dat yéu va kha phuc tap, c6 dd nén chat chua on dinh.

b. Lop 2: 16p dat sét pha déo mém:

La 16p dét co chiéu day 5.8m. Dé danh gia tinh chét cua dat ta xét cac hé sb sau:

+ Hé s6 rong ty nhién: e =
v
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+ Chi s6 déo: A = Wp,- W= 43.0-25.5=17.5>17 = 16p dit sét. (7-2)
+ P sét: _ W ‘Ath _ 36?7‘:5'5 0617 = 05<B<0.75 (7-3)

— Dat ¢ trang thai déo mém.
+ Mbdun bién dang: ta c6 g.= 1.33 MPa= 1330 KN/m?.
— Eo = ag.= 5x1330= 6650KN/m? (o 1a hé sb iy theo loai dat).  (7-4)
e Nhan xét: DPay 1a 16p dét co cuong do trung binh, h¢ ) rSng 16m, goc ma sat va
modun bién dang trung binh, tuy nhién bé day cong trinh han ché so véi tai trong cong

trinh truyén xudéng nén 16p dat nay chi thich hop voi viée dat dai mong va cho coc xuyén

qua.
c. Lép 3: 16p dat sét pha déo chay:
La 16p dét co chidu day 7.4m. Dé danh gia tinh chét cua dat ta xét cac hé sb sau:
D7 (W), _ 26.8x1x(1+0.381)
y 17.7
+ Mot phan 16p dat nam dudi muc nude ngam:
_A77 268710 g ok (7-5)
1+e 1+1.091
+ Chi s6 déo: A = Wp- Wy= 34.4-20.6=13.8= 7<A=13.8<17 16p dat 4 sét.
W-W, 381-20.6
A 138
+ Mbdun bién dang: ta c6 q.= 0.21 MPa= 210 KN/m?.
= E, = ag.= 4x210= 840KN/m?
e Nhan xét: La 16p dat co hé s6 rong twong d6i 16n, goc ma sat trong nhé va modun
bién dang kha nho, strc khang xuyén yéu nén 16p dat nay khong thé 13 vi tri dat mii coc
mong cong trinh.
d. Lép 4: 16p dat cat bui nho:

+ Hé sb rong tu nhién: e= -1=1.091

ydn

+ DJ sét: B = =1.268>1 = Dat o trang thai chay.

Bang 4-5. Chi tiéu co 1y 16p dat hat bui nho

Puong kinh ¢& hat(mm) chiém %
W Jc
heocle. 01 o1 | oo @ 1 vpa)®
2+11+0.5]0.5+0.25 |0.25+0.1 |0.1+0.05 |0.05+0.01 |0.01+0.002
75 (7 30 35 155 35 1.5 195 264 6.8 |22

La 16p dét co chiéu day 7.6m. Pé danh gid tinh chét cuia dat ta xét cac hé sb sau:
+ Thay rang d>0.1 chiém 79.5%> 75% = Dit 13 16p cat hat nho.

+ Hé sb r5ng tu nhién: e = 17, L+ W) -1= 26.4x1x(1+0.195) -1=0.601
14 19
Yo =20 204710 g o4k
l+e 1+0.601

+ Stre khang xuyén: q.= 6.8 MPa= 6800 KN/m?= D4t ¢ trang thai roi.
+ Mddun bién dang: ta co q.= 6.8 MPa= 6800KN/m?.
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— Eo = o= 2x6800= 13600KN/m?
e Nhan xét: Pay 1a 16p déat co cuong do chiu tai khong cao, hé sd rdng va sirc khang
xuyén trung binh, modun dan hdi kha nho. Chi 13 16p tao ma sat va cho coc xuyén qua.
e. Lép 5: 16p dat cat trung:

Bang 4-6. Chi tiéu co ly 16p dét cat trung

Puong kinh ¢& hat(mm) chiém %
W A O Neo
>10 [10s5 [5=2 [:1 |1+05 [05:025 [0.25:0.1 |0 (MPa)
15 9 25 415 [10 9 4 136 [26.3 [185 |41
La 16p dét co chiéu day 8.0m. Dé danh gia tinh chat cua dit ta xét cac hé
s6 sau %
+ Théy ring d>2 chiém 35.5%> 25% —> DAt 1a 16p cat hat trung U
+Hé sb rong ty nhién: \
o 07, @+W) | 263x1x(1+0.136) | .0
4 1.99
y, =877 26371014 eokn m?
l1+e 1+0.501

+ Stre khang xuyén: q.= 18.5 MPa= 18500 KN/m?
— Pit ¢ trang thai chit .
+ Mbdun bién dang: ta c6 g.= 18.5 MPa= 18500 KN/m?.
= Eo = ag.= 2x18500= 37000KN/m?
e Nhan xét: Pay 1a 16p dét co hé sb rong nho, goc ma sat

va modun bién dang 16, rat thich hop cho vi¢c ddt vi tri miii coc.
4.6.3 Diéu kién dja chat thuy van.

Muc nudc ngam tuong doi 6n dinh & do §ﬁu -7.5m so vo1 @
cOt tu nhién, nudce it an mon. Cong trinh can thi cong moéng
& d6 sau kha 10n, do vay anh hudng ciia nudc ngadm dén méong

cong trinh 12 khong dang ké. Céac 16p dat trong try di?t chat . i%)
khong c6 di vat can trd viéc thi cong. Lat cat dia chat cong E
trinh nhu sau: L
4.6.4 Banh gia diéu kién dia chat céng trinh. coa

Qua lat cat dia chat ta thay 16p 1 1a 16p dat 1ap c6 thanh phan RN
hdn tap can phai nao bo. Cac 16p dat 2,3 déu 1a céac 16p dét thude e
loai sét mém yéu, c6 moédun bién dang thip (E;<10000 KN/m?). ) T -300
Lop dat tha 4 1a 16p cat roi1 chi tao ma sat cho bé mat coc va cho ‘a; d e t
coc xuyeén qua. a @ <
Lép 5 ¢6 cudng do 16n hon va tot hon cho méng nha cao tang. 4 <fmq )
L&p nay 1a 16p dat cat tho co Eg= 37000 KN/m?, day 1a 16p dét
rat tot Vi vay chon phuong 4n méng coc caim vao 16p dat nay dé TRU DIA CHAT
chiu tai 1a hop 1y.
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4.7 LA CHON PHU'ONG AN NEN MONG
4.7.1 Cac giai phap mong cho céng trinh: . ) )

Vi cong trinh 1a nha cao tang nén tai trong diing truyén xudng mong nhan theo so
tang 14 rat 16n. Mat khéac vi chiéu cao nha gan 40m nén tai trong ngang tac dung la kha
16n, doi hoi moéng c6 d6 6n dinh cao. Do d6 phuong 4n moéng sau 1a hop 1y nhit dé chiu

duogc tai trong tir cong trinh truyén xudng. Xem xét mot s phuong an sau:

Mong coc dong: Uu diém 13 kiém soat duoc chat luong coc tur khau ché tao dén khau
thi cong nhanh. Nhung han ché ciia n6 14 tiét dién nho, khé xuyén qua 0 cat, thi cong
gy dn va rung anh huong dén cong trinh thi céng bén canh dic biét 1a khu vuc thanh

phd. Hé mong coc dong khong dung duge cho cac cong trinh ¢o tai trong qua 16m do
khong du chd b tri cac coc.

Mong coc €ép: Loai coc nay chét lugng cao, do tin cdy cao, thi cong ém diu. Han ché
cua no la kho xuyén qua 16p cat chat day, tiét dién coc va chiéu dai coc bi han ché. Biéu
nay dan dén kha nang chiu tai cta coc chua cao.

Moéng coc khoan nhdi: La loai coc doi hoi cong nghé thi cong phurc tap. Tuy nhién nd
van duoc ding nhiéu trong két cau nha cao tang vi n6 ¢ tiét dién va chiéu sau 1én do d6
n6 ¢ thé twa dugc vao 16p dat tot nam & sau vi vay kha nang chiu tai cta coc sé rat 16n.
Mic du vay nhung néu xét vé hiéu qua kinh té ddi v6i timg cong trinh cu thé thi viéc
thi cong mong bang cong nghé thi cong coc khoan nhdi ¢6 phu hop hay khéng?

> Cong trinh nha cao ting thudng ¢ cac dic diém chinh: tai trong thang dung gié tri

» 16n dat trén mat b::ing han ché, cong trinh can co su On dinh khi c6 tai trong ngang...

Do d6 viéc thiét ké moéng cho nha cao tang can dam bao:

- Do lan cho phép

- Stre chiu tai cia coc

- Cong nghé thi cong hop 1y khong 1am hu hai dén cong trinh di xay dung.
- Pat hiéu qua — kinh té — k¥ thuat.

Véi cac dic diém dia chit cong trinh nhu d3 gidi thiéu, cac 16p dat phia trén déu 1a dat
yéu khong thé dat mong nha cao tang 1én duoc, chi ¢6 cac 16p cudi cliing 1a cat hat thd co
chiéu dai khong két thuc tai day hd khoan 13 c6 kha ning dit duge mong cao tang.

Hién nay c6 rat nhiéu phwong an xir Iy nén moéng. Vi cong trinh cao gan 40m so véi
mit dat tu nhién, tai trong cong trinh ddt vao mong 1a kha 16n, do dé ta chon phuong an
mong sau dung coc truyén tai trong cong trinh xuéng 16p dat tot.

+ Phuong an 1: dung coc tiét dién 35x35cm, thi cong bang phuong phap dong.
+ Phuong 4n 2: dung coc tiét dién 35x35c¢m, thi cong bang phuong phép ép.
+ Phuong 4n 3: dung coc khoan nhoi.
% Uu, nhuogc diém cua coc BTCT duc sén
e Uu diém :
> Tua lén nén dit tot nén kha nang mang tai 16n.
> D@ kiém tra duoc chat luong coc, cac thong so ky thuat (luc ép,do chéi...)
trong qua trinh thi cong.
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> Viéc thay thé va sita chita dé dang khi c¢6 sy ¢b vé ky thuat va chat luong
coc.
> MOoi truong thi céng méng sach s& hon nhiéu so véi thi cong coc khoan
nhoi.
>  Gia thanh xay dyng tuong dbi r& va phu hop.
> Néu thi cong bang phuong phap ép coc thi khong gay tiéng on va nd phu
hop vé6i viée thi cong méng trong thanh phéd.
»  Phuong tién, mdy moc thi cong don gian, nhiéu doi ngii can bg k¥ thuat va
cong nhan c6 kinh nghiém va tay nghé thi cong cao.
> Trong khong gian chat hep thi phuong phap nay to ra hiru hiéu vi ¢ thé
dung
chinh tai trong cong trinh lam dbi trong ( phwong phap ép sau ).
> Thi cong phd bién voi chidu dai coc phong phi va c6 thé dong hodc ép.
o Nhuoc diém:
> Khong phu hop voi nén dit c¢d cac 16p dat tot nam sau hon 40m, cac 16p
dat c6 nhiéu chudng ngai vat.
> Phai ndi nhiéu doan, khong c6 bién phap ki thuat dé bao vé mdi ndi hiéu
qua.
> Du la ép hay dong thi kha ning giit coc thang dimg gap kho khin, va nhiéu
> su cd thi cong khac nhu: hién tuong chdi gia, vo dau coc, an toan lao dong
khi cau lép cac doan coc.
> Qua trinh thi cong giy ra nhitng chan dong (phuong phap dong coc) 1am
anh huong dén cong trinh 1an can.
» DPuong kinh coc han ché nén chiéu sau, strc chiju tai cling kém hon coc nhdi.
= Khi dung phuong phép thi cong coc BTCT dtic sin phai khic phuc cac nhuge diém
ctia coc va k¥ thuat thi cong dé dam bao yéu cau.
% Uu, nhuogc diém ctia coc khoan nhoi :
e Uu diém :
> (6 thé tao ra nhirng coc c6 dudng kinh 16n do d6 chiu tai nén rat 16n.
> Do cach thi cong, mit bén ctia coc nhdi thudng bi nham do d6 ma sat giira
coc va dat néi chung c6 tri s6 16m so vai cac loai coc khac.
> Khi coc 1am viéc khong gy lun anh huéng dang ké cho cac cong trinh 1an
can.
> Qua trinh thue hién thi cong méng coc dé dang thay ddi cac thong sé ciia coc
(chiéu sau, dudng kinh) dé dap ung véi didu kién cu thé cua dia chat dudi
nha.
 Nhuoc diém:
» Kho kiém tra chat lugng cua coc.
> Thiét bi thi cong twong ddi phirc tap .
> Nhaén lyc doi hoi co tay nghé cao.
> Rat kho giit vé sinh cong trudng trong qua trinh thi cong.

4.7.2 Lwa chon phwong an mong . .
Qua nhiing phan tich trén dung phuong phap coc ép 1a hop li hon ca vé yéu cau stic
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chiju tai, kha ning va diéu kién thi céng cong trinh.

4.7.3 Tiéu chuan xay dwng:
D9 lun cho phép [s]=8cm.
4.7.4 Cdc gia thuyét tinh todn, kiém tra coc dai thap :
- Strc chiu tai cta coc trong mong dugc xac dinh nhu doi vai coc don ding riéng ré,
- khong ké dén anh hudng ctia nhom coc.
- Tai trong truyén 1én cong trinh qua dai coc chi truyén 1én cac coc chir khong
truyén 1én céc 16p dat ndm giita cac coc tai mit tiép xuc véi dai coc.
- Khi kiém tra cuong do cua nén dat va khi xac dinh do 1an cta mong coc thi coi
mong coc nhu mot khdi méng quy ude bao gdm coc, dai coc va phan dat giira cac
coc.
- Vi viéc tinh todn khbi méng quy ude giéng nhu tinh toAn méng nong trén nén
thién nhién (bé qua ma sat & mit bén mong) cho nén tri s6 mémen cua tai trong
ngoai tai
day mong khéi quy ude duoc 1y giam di mot cach gan ding bang tri s6 momen cia
tai
trong ngoai so vdi cao trinh day dai.
- Pai coc xem nhu tuyét ddi cimg.
- Coc dugc ngam cung vao dai.
- Tai trong ngang hoan toan do dat tir day dai trd 1én tiép nhan.
4.8 Tinh toan coc
4.8.1 Vat liéu. , ‘
+ Pai coc:  + Bétong cap do bén B25: Ry= 14.5MPa. Ry= 1.05MPa.
+ C6t thép CII: Re= 280MPa.
+ Bétdng Iot B12.5 day 10cm.
+ Coc: + Thép doc 4922 ( F,= 15.21cm?). Bétong B25.
+ Bich dau coc: thép ban day 1cm, cao 15cm, dau coc ngam vao dai
15cm va cdt thép neo(pha dau coc) trong dai bang 28¢(>200)
= 60cm.
Vay tong chiéu dai coc trong dai 13 90cm
+ Mili coc cam sau vao 16p thar 5 13 4m.
+ Pau mili coc vat 30cm.

4.8.2 So bc}‘chgn cocva q’éi coc ) )
Céc y€u cau cong trinh vé do bén va do ltn va dya vao cac so liéu khao sat dia chat
cong trinh, ta da chon phuong 4n méng coc ma st thi cong bang phuong phap ép tinh.
Can ctr vao cac 16p dia chét trén ta dy kién cdm coc vao do sdu 26m tinh tir mat dat tu
nhién tirc 1a cam vao 16p 5 mot doan: 4m (16p cat trung chat vira).
Trén co s& ndi luc tinh toan tai chan cot di cé san duoc léy ra tu bang to hop duogc
thong ké trong bang dudi day:

Bang 4-7. bang ngi luc tinh coc
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) M N Q
COT (KNm) (KN) (KN)
C1, C34 163.06 ~3195.80 62.69
C12 -106.98 -3441.52 6.53
C23 108.489 -3646.91 -7.54

Do nha ¢6 téng ham (cét san téng ham 1a -3.0m) nén ta du dinh dat mat trén dai ¢ do
SAu -3.0m (c6t mit trén dai trung cdt san tang ham) véi gia thiét chiéu cao dai h=1.2m
suy ra day dai cach mat dat tu nhién 4.2m(c6t —4.2m), dai coc nam trong 16p dat thir 2.

Chiéu dai coc 1 = 26.0-4.2+0.9+0.3=23.0m. Chon 3 coc 35x35¢m va chiéu dai mdi coc
la 7m va 2coc 8m
4.8.3 Giai phdp lién két hé dai coc: ‘ ‘ ’

Céc dai coc duoc nodi voi nhau bang h¢ giang, cac hé giang nay lién két ngam vao dai
mong c6 tac dung truyén lyc ngang tir dai coc niy sang dai coc khac, vi vay giang mong
c¢6 kha niang giam kéo gitra cac dai moéng. Gop phan diéu chinh va giam chuyén vi lan
léch giira cac dai mong. Hé giang con gop phan chiu mot phan mémen truyén tir cot

xudng, do d6 c6 kha ning diéu chinh nhitng sai léch do coc ép khong thang dimg gy ra.
Ngoai ra hé¢ giang con la gbi do dé xay tuong 1én trén.

Nguoi ta can cir vao khoang cach gitra cac dai canh nhau, tai trong cong trinh tac dung
vao dai, do 1an léch twong ddi giira cac dai v6i nhau ma co phuong phép bo tri dién tich
cot thép trong giang. Giang duoc cau tao nhu cau kién chiu uén nén cot thép bd tri chiu
momen duong va 4m 14 nhu nhau. Chon cao trinh mit trén cua giang méng bang cao
trinh mat trén dai mong.

So bo chon kich thude gidng mong 12 bxh=30x70cm, dung bétong B25, ¢t thép
theo tinh todn chénh lUn gitra cdc dai mong, theo kinh nghi¢m va theo cAu tao A> Lmin-
Chon thép doc 816 va cdt dai 6 s200.

4.8.4 Xac dinh strc chiu tai cua coc:

4.8.4.1 Theo vat liéu:
Strc chiu tai ctia coc theo vat liéu dugc tinh nhu sau: P, = m(RyFy+ RsFs)  (7-6)
Trong do:

Rp - Cuodng do cua bé tong coc BTCT duc san.
F, - Dién tich tiét dién coc.

F, - Dién tich cdt thép doc.

R - Cuong d6 tinh todn cua cbt thép

m — Hé sd diéu kién lam viéc cua coc.
= Poy = 1(14.5x 0.35 x 0.35 +280 x 16.085x 10'4) =2.22MPa = 2226KN

4.8.4.2 Theo két qua xuyén tiéu chudn(SPT).
- Theo cong thure cua Meyerhof.

4
P, =KNJF +uZIiK2Nfb (7-7)

i=1
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o KINEF UTIKNG 7-9)

S S

Trong do:
- N, :chi s6 SPT trung binh trong khoang 1d dudi mili coc va 4d dudi miii coc.
- N2 : chi s6 SPT 16p dat doc than coc.
- F: Dién tich tiét dién miii coc, m>.
- Ky = 400KN/m? cho coc ép.
- K2 =2 cho coc ép.
- u: chu vi tiét dién coc.
- 1: chiéu sau 16p dét doc than coc.

Hé sb an toan F ap dung khi tinh toan strc chiu tai ctia coc theo xuyén ti€u chuin

TCVN205 lay bang 2.5 +3.
P, = 400x41x0.35x0.35+[(0.35x4)x2(4.6X7+6.4X1+7.6x22+4x41)]=3028.76 KN

Py 302876

— p=_9_ =1009.59KN
Fs 3
4.8.4.3 Theo két qua xuyén tinh(CPT).
4
P, = Fkg, +ud |, & (7-9)
i=1 i
4 q )
b Fk,g, +ud I, =
p__t _ E (7-10)
Fs FS

Trong do:
- F: Dién tich tiét dién miii coc, m?.
- k. Hé sb chuyén d6i tir két qua CPT.
- w: chu vi tiét dién coc.
- |i: chiéu sau 16p dét thr i doc than coc.
- (q: strc khang xuyén cua 16p dat thi i.
- Qc: strc khang xuyén ctia 16p dat miii coc.
Hé s6 an toan F ap dung khi tinh toan strc chiu tai ctia coc theo xuyén ti€u chuin
TCVN205 lay bang 2+3.

3 3

P, =0.35x0.35x0.4x18.5x10° + (0.35x 4)[3.8x —1'33;210 1+ 7.0 0:21X10°

3 3
176 88X10° , 185x10°,
100
P, = 2974.398KN
P
= P=2t= —2972398 — 991.446KN

S

4.8.4.4 Theo co ly dat nén (phwong phap théng ké ): o
Pix: Stre chiu tai tinh toan cua coc don tinh toan voi dat nén.
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5
P, =m(au) 7l + o, FR)) (7-11)
i=2

Trong do :
Py — Strc chiu tai tinh toan.
m=1-Hg¢ s xét téi anh hudng cua thi cong dén kha ning 1am viée cta dat
nén.
o,— Hé s6 ké dén anh hudng phuong phéap ha coc dén ma sat gitta coc va dit.
o~ Hé s6 ké dén anh huong phuong phéap ha coc dén stre chiu tai cta dat
dudi miii coc. (o= 0p=1)
u — chu vi tiét dién coc.
T; — luc ma sat gig1 han don vi trung binh cua moi 16p dat.
R,- Cudng d6 16p dat miii coc.
Chia céc tang dia chét thanh cac 16p c6 chiéu day 1;khong qua 2m. Chiéu siu binh quan
Zi timg 16p tinh tir cao trinh ctia mit 16p tha 2 dén gitra 16p.
£10
L2

¥ 4.8

4800

1800, 2000

2000

2000

16200
18200
20000
21800

23800

2000

1400, 2000

£l44

2000

2000

1600, 2000

2000, 2000

)

<7/ : :43
A
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Hinh 4-7. TRU DIA CHAT VA SO BO PHAN TICH COC
+ Lop thtr 2 : Sét déo mém cd do sét B=0.617
Z,=2.9m =1,=12.8KN/m?, 1= 1.8m.
Z,= 4.8m =1,=15.6KN/m?, I,= 2.0m.
+ Lop thtr 3 : Sét déo chay c6 do sét B=1.268
Zs= 6.8m =13=6.0KN/m?, l,= 2.0m.
Z,= 8.8m =1,=6.0KN/m?, 1,= 2.0m.
Zs= 10.8m =1s=6.0KN/m?, Is= 2.0m.
Zs= 12.5m =>1,=6.0KN/m?, l;= 1.4m.
+ Lép thir 4 : Cat hat nho chat vura.
Z,= 14.2m =1,=50.2KN/m?, I,.= 2.0m.
Zg= 16.2m =>15=52.2KN/m?, I;= 2.0m.
Zo= 18.2m =>14=54.2KN/m?, l;= 2.0m.
Z10= 20.0m =1,,=56KN/m?, l;;=1.6m.
+ Lép thir 5 : Cat hat nhé chat vira.
Z11= 21.8m =1,,=54.2KN/m?, 1;,= 2.0m.
Z1,= 23.8m =1,,=59.8KN/m?, 1;,= 2.0m.
Cudng do tinh toan 16p dit miii coc R,= 5253.33KN/m?
= Py= 1.[1x0.35x4 (12.8x1.8+15.6x2+6X(2+2+2+1.4)+50.2x2+52.2x2+54.2x2+
+56x1.6+54.2x2+59.8x2)+1x0.35x0.35x5253.33]
= 1664.746KN
— P=Py/k, =1664.746/1.4= 1189.10KN

Vay chon strc chiu tai cia coc la: P.= min{ P;}=991.466 KN
4.9 Tinh toan mong M2:( c6t bién) :

4.9.1 Tai trong tinh toan tac dung tai dinh mong: .
+ Trong lugng giang moéng 30x70cm theo ca 2 phuong truyén vao dai méng:

N, = 7bhl =25%0.3x0.7x (%+4) =39.375KN (7-12)
+ Trong luong do tuong trén giang tac dung vao dai mong:
N, = ybhl =25%0.3% (3.0—0.6) x (%+4) =135KN

+ Tai trong ban than do cot ting ham tac dung xudng:
N, = ybhl =25x0.5x1.0x3=37.5KN
—=N0oi luc tinh todn tac dung tai dinh mong M2 (C1 ¢4t bién):
M =163.06KNm
Q; =62.69KN
Ny =N+ N, + N, =3195.80+39.375+135.0 =3407.6/5KN

. Noi luc tiéu chuan tac dung tai dinh mong:

SV:HA VAN BDOAN DO AN TOT NGHIEP

145



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

« MY 136.06
MO = =
115 115
tt
© = Q0209 g5 aonn
115 115
N - o _ 3407.675

® 115 115

=123.69KNm

=2963.20KN

4.9.2 Chon so bé sé lwong coc:

N'[t
Nc=ﬁ'? Vé’l B= 1.2

-S6 lwong coc cho méng M2 cot bién C1 1a:

t
N. :ﬁ.N—: 1,2.M =4.12 coc => chon n= 6 coc
P 991.466

c

4.9.3 B0 tri coc trong dai:
Bo tri nhu hinh v€ cho méng c6t bién M2(C1) twong tu nhu sau:

100 , 575100 , ,300, , 100 1625 1,0
= [ [ U |
=
1 1 . 2 3 A
% 330 50 914, - 89257 /4 o
== L S i -
N = o 1 O?EO | ? /::
= 1 1000 | x
- 916
N 4 5 2 OWSO]O
S R
- R 2100 ]
= | |
100 | | 300] 1050 | 1050 1 300] | 100
2700
2900

Hinh 4-8. DAl MONG M2 COT BIEN

Tir kich thude coc va sd luong coc ta chon duoc kich thudc dai nhu hinh vé.
Véi nguyén tic:
-Khoang cach giita cac coc trong dai dam bao diéu kién 1>3D(véi D 1a duong kinh cia
coc). O day voi coc D=350 = 3 D=1050mm.chon 1 = 1050
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-Khoang cach tir mép ngoai coc bién dén mép dai gan nhit s>D/2= 0.5x300=150mm.
- Chon s=150mm.
-Chiéu cao dai hy =1,2 m.
-L6p bétong 1ot dudi day dai rong hon mép dai 100mm.
Dai coc bé tri nhu hinh v&, kich thudc so bd cua dai méng M2 ta chon 14 :
2.4x1.8x1.2 m,
4.9.4 Tinh todan moéng M2 :
4.9.4.1 Kiém tra chiéu sau chén dai.
Chiéu sau chon dai tinh tir ddy dai dén mit dai va phai thoa man diéu kién:
ha >Nmin ( Nmin: chiéu cao t6i thiéu ctia dai dé tong cac luc ngang tac dung vao dai
duoc tiép thu hét & phén d4t doi dién, coc chi 1am viéc nhu coc chiu kéo hodc nén
dang tam).

hein = 0.7t (45°— 2 ) [ (7-13)
2 yb

@, v : gbc ma sat trong va trong lugng ty nhién trung binh ctia dat tir day dai tro 1én.
v6i @ = 6° y =17 KN/m®

Qp : tong tai trong ngang.

Tir két qua ndi luc tai chan cot : 6 Qp= Qmax = 62.69KN.

b: canh day dai theo phwong H, b = 1.8m.

Nmin =0.7 tg ( 45° —% ). % = 0.92m =Thda man.

4.9.4.2 Kiém tra ap lyc truyén 1én coc.
+ Trong luong dai:
N, = F,h, 7,0 = 2.4x1.8x1.2x 20x1.1=114.05KN (7-14)

+ Phan trong luong do dit va bétong nén ting him co thé bo qua do mot phan 16n
nam truc tiép vao nén dit.
= NOi luc tinh toan tai day dai:
N® =Ny + N, =3407.675+114.05 = 3521.725KN (7-15)
M® =M +Q"h =136.06+62.69x1.2 = 211.29KNm (7-16)
Tai trong tdc dung lén coc xac dinh theo cong thurc:

_N'[t Mtt.y

Proxmin = — £ 7-17
mn =TS (7-17)
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coc yi(m) yi© Pi (KN)
1 0.9 0.81 352.184
2 0 0 586.954
3 0.9 0.81 352.184
4 0.9 0.81 821.724
5 0 0 586.954
6 0.6 0.81 821.724

Pmax = 821.724 KN
Pmin = 352.184 KN > 0 = Khong can kiém tra diéu kién coc chiu nho.

Trong lugng ban than coc tinh tir day dai dén chan coc,

phan coc nam dudi myc nude ngam chiu tac dung day noi ctia nudc ngam voi
Yan=15KN/m°.

gc= N Fe (It y + g van ) = 1.1x0.09x[(8.5-4.2)x25+(27.3-8.5)x15]= 38.56KN  (7-18)
Pemax = Pe + 0. = 821.724+38.56 = 860.284KN< [P]=P, = 991.466KN.
Vay coc dam bao kha nang chiu luc.

4.9.4.3 Kiém tra strc chiu tai cla dat nén. ‘ , ‘
D9 lin cua nén mong tinh theo do 1an ctia nén khoi méng quy udc, chi€u cao
khdi moéng quy wdc tinh tir day dai dén miii coc vdi goc mé o
( Nho ma sat gitta dién tich xung quanh coc va kho dat bao quanh nén tai
trong mong dugc truyén xudng nén véi dién tich 16n hon xuét phat tir
mép ngoai coc bién tir ddy dai va mé rong goc o vé mdi phia).
* Dién tich ddy mong khdi quy uéc xac dinh theo cong thirc:
Foe= (Ar+2L tga ) . (B; + 2L tgo) (7-19)

Trong d6: o = %

h
§¢' | 3.8x8° +7.4x4° +7.6%25° +4x38°
Z“:h_ 3.8+7.4+7.6+4

=17.63° (7-20)

=4.41°

A;=2.4m; B;=1.8m
L: chiéu dai coc tinh tir ddy dai t6i miii coc =22.8 m
Fou=(24+2x228x1t94.41°.(1.8+2x22.8x1tg4.41°)=5.92x5.32= 31.48m?

Momen chong uén Wy cia khéi mong quy udc la:
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2
W, = 5.92 2 532" g

*Tai trong tinh toan dudi ddy khdi méng quy ude:
-Trong luong cua dai va dat tir day dai trd 1én:
N1 = Fqy .hg . 1o = 31.48 X 1.2 X 20 = 755.5 KN
-Trong lwong khdi dat tir mili coc t6i day dai:
N2 = ( Aqu-Bgu - Fo)-le.yn =(5.92 x 5.32 — 0.09 x6)x 22.8 x 20 = 14115.2 KN
-Trong lugng coc: qc =F¢.l¢.y. = 0.09x22.8x25x6 = 307.8KN
Luc tac dung tai day khdi moéng quy udc:
N = Nj; +N, + gc + N = 755.52+14115.2+307.8+2963.20= 18141.7 KN
M = 94.34 KNm.
Ap luc tinh toan dudi day khdi mong quy udc:
N\ N M ~18141.70 94.34

pr - - + =579.67KN / m? (7-21)
F, W, 3148 28
tc tc
Pt _ Ng M® 1814170 9434 . oo/ (7-22)
F, W, 3148 28
P, = P +Frin _ 579.674572.92_ 576 595k Nm? (7-23)

2
* Strc chiu tai cia nén dat dudi day khdi mong quy udc tinh theo cong thirc ciia
Terzaghi:
Pgh = 0.5 a3 N, By v+ 02 Ng7’h+ a3 N C (7-24)
Trong do:

o= L/B=5.92/5.32=1.1

o;=1-0.2/a = 1-0.2/ 1.1=0.82

=1

03=1+0.2/a0 = 1+0.2/ 1.1= 1.18

¢ =38° nén N,= 77.2; Nq = 65.34,1; Nc = 80.54

v: dung trong cua dat tai day méng = 19.9 KN/m®

v’: dung trong cua dat tir ddy mong dén mat dat tw nhién = 17 KN/ m?

h: khoang cach tir ddy mong dén mat dat tw nhién = 22.8+2=24.8m

c: luc dinh cua dit tai day mong (c = 0)
Pgn = 0.5%0.82x 77.2x5.32 x19.9+ 1x 65.34x 17x24.8 + 0 = 30898 KN/m?

(p] - D _ 30898
F

S

— P, =482.17KN /m? <[P]=10299KN / m?

=10299KN /m?
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P, =482.17KN /m? <1.2[P]=12359KN /m?
Nhu vay nén dit dudi miii coc dam bao kha nang chiu lyc.
4.9.4.4 Kiém tra do lun clia méng coc.
Ta c6 thé tinh toan do 1an cua nén theo quan ni¢m nén bién dang tuyén tinh.
DAt nén tir pham vi tir ddy mong trd xudng cé chidu day kha 16n.
D4y khbi méng quy uée co dién tich bé.
Ta dung mo hinh 1a nira khong gian bién dang tuyén tinh.
+Ung suét ban than tai day cac 10p dat tinh tir mat dat tu nhién:
Lép dat lap:
6*4e02= 1.2x17= 20.7 KN/m?
Lép dat sét déo mém:
6" 1=0= 20.7 +5.8x19=130.9KN/m’
Tai vi tri muc nudc ngém:
6" 5= 130.9 +0.5x17.7=139.75KN/m’
Lép dat sét déo chay:
6" 1154= 139.75 +7x8.03=195.96KN/m?
Lép dat cat bui roi:
6™ )203= 195.96 +7.6x10.24=273.78KN/m’
Lép dat cat trung chat:
o™,-p7= 273.78 +4x10.86= 317.22KN/m?
= Ung suét gy lun & day khdi mong quy udc:
o?, =P, —o,, =482.17-317.22 =164.95KN / m?

Xac dinh d6 1an cua khdi mong quy ude theo phuong phap cong lan cac 16p phan 6 :
s=Y5=Y 2o (7-25)
i1 Eq;
, B 5.23 A aa s A K
Trong do: h < e =1.33m = h, =1.2m - chi€u day 16p phén to.

E,; = E; = 37000KN / m?

Méng dit ¢ 16p 5 = L2 2% 0.25?
T 1-u4 T 1-025
o, =y(z+h)
vei 77 Ck=f(E 5L 39 107 (720)
oy =kK.Py B BB 532
Bang 4-8. BANG TiNH TOAN PIEM TAT LUN
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bt _ i gl
Piém z z/B o = 22:7i h Ko Og = Kzoo'z=o
(m) (KN/m?) (KN/m?)

1 0.0 0.00 317.22 1 164.95
2 1.2 0.23 330.25 0.9589 158.17
3 2.4 0.45 343.28 0.7640 126.02
4 3.6 0.68 356.32 0.5566 91.81

5 4.8 0.90 369.35 0.4054 66.87

6 6.0 1.13 382.38 0.2963 48.87

Tir bang tén ta thiy rang: tai diém 5 c6 O 30935 _ 552>5,

o, 66.87

Nhu vay tai diém 5 c6 do sau h= 26+4.8=30.8m

— P06 lin cua nén la:

S= %xl.Zx 20495 158 174126.02+91.81+ 2087y Z12 76x10-°*m 11 1.27cm <[S] = 8em

Vay nén dam bao do Itn cho phép.
4.9.4.5 Tinh toan, kiém tra dai coc.
Kiém tra di€u kién choc thung: (TCVN5574-91) Gom:

+¢ Tinh toan cdt dam thung dai
- Cuong d0 chiu kéo tinh todn cta bé tong la Ry, = 1.05Mpa.
- Tiét dién cot b, = h =0.3m
- Chon 16p bao vé€ a=15cm. Chiéu cao 1am viéc cua dai: h,=1.2-0.15 =1.05m

Viéc tinh toan dam thing duoc tién hanh theo cong thirc sau:
Py <Py :[al b.+C, +a, h +cC, ]hORbt

Trong do:
Pgt: luc dam thing bang tong phan (o000 lwe cua coc ngoai pham vi day thap dam

thung.
Do mit xién 45° thap d4m thung | triim ra ngoai coc trong dai nén tong

luc dam thung

bang 0.Nén khong xayra < truong hop cdt dam thung dai

theo goc 45°. Truong hop  — j \ cot
dam thing c6 thé xay ra e : i theo tiét dién & mép cot.
Tiét dién cta thap dam il 1l thung nhu hinh vé&:
150 4{ po ] 1500 j50g 4{ 150
2400
500, 900 . 900 30Q
1 1 1

PO AN TOT NGHIEP
- T 151

CcOT CHOC THUNG DAl

306 600 600 300
\
-t
}
|
] §
A1
oo‘
\
1800
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Hinh 1-13 So' d6 kiém tra choc thiing day
Tinh toan Pg,:
- Tai trong dai tac dung vao dau coc: Gd=F4 hm vio= 1.8x2.4x20=86.4KN
- Tai trong truyén 1én coc trong dai :
~3097.89+86.4 N 123.69x y,

P :N_ni M(;txxyi

0i

(7-27)

n

Z yi2 6 Z yi2
i1

Ta c6 bang tinh sau :

Bang 4-9. Gia tri lwe choc thing Pi

Xi Yi Poi
coc (m) (m) (KN)
1 0.6 -0.9 496.36
2 0.6 0 530.72
3 0.6 0.9 565.07
4 -0.6 -0.9 496.36
5 -0.6 0 530.72
6 -0.6 0.9 565.07
T bang ta c6 luc dam thung :
Pg= 2x(496.36+530.72+565.07)= 3184.29KN
Pegt— luc chéng dam thung béng téng phan luc & dau coc:
Py =[a b,+c, +a, h+c |hR, (7-28)
o, 0 - cac hé sb duoc xac dinh nhu sau:
h ) 1.05Y
o, =15 1+(€°J =15 l_{ﬁj =6.77
! (7-29)
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2
a,=15 1{%} =15 1+(1(')Ej2 =8.39
2 ' (7-30)
C,, C,— khoang cach trén mat bang tir mép cdt dén mép cua day thap dam thung
C,=0.25m; C, =0.2m
— P =[6.77(0.3 +0.2) + 8.39(0.3 + 0.25)]x1.05x1.05x10° = 8799.45KN
Vay P4 = 3184.29KN < P4 = 8799.45KN.

= Chiéu cao dai thoa man diéu kién chong dam thung.

% Tinh toan dai chiu udn
Xem dai coc 13 tuyét ddi cimg va 1am viéc nhu ban cong x6n ngam tai mép cot.
a. Tinh toan thép cho dai theo phuwong canh ngan.
+Momen tai mép cot theo mat cat I-1 14 :
M, =r1.(P,, + P,;) = 0.4(565.07 +565.07) = 452.06KNm  (7-31)
= Dién tich cdt thép can thiét 1a :
Fo M 452.06
0.9h,R, 0.9x1.05x280x10°

Chon 11¢16 al150 cé Fs= 22.12cm?. Chiéu dai mdi thanh : 1-2a=2.4-2x0.15=2.1m
+Momen tai mép cot theo mat cat II-11 13 :
M, =r1,(P, + P, +P,,) = 0.35(496.36 + 530.72 + 565.07) = 557.25KNm

=0.001708m* =17.08cm*  (7-32)

= Dién tich ¢t thép can thiét 13 :
E_ M, _ 557.25
> 09hR, 0.9x1.05x280x10°

Chon 11916 a210 c0 Fs= 22.12cm?. Chiéu dai mdi thanh : b-2a=1.8-2x0.15=1.5m

=0.002106m* = 21.06cm?
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CcOT THEP DAl COC MONG M2
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Hinh 4-9. B6 tri thép dai coc M2

4.10 Tinh toan giang méng
Giang mong cé tac dung ting cuong do cimg
té)ng thé, han ché su lun léch gifra cdc mong
va nhan mémen tir chan cot truyén vao
Tai trong tac dung lén gidng méng gom:
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+ Trong luong bétdng giang
+ Trong lugng bétdng tudng trén giang
+ Trong luong mot phan bétong nén va
dat ting ham
+ Tai trong do lun 1€ch gitra cac mdng.
Vi¢c xac dinh ndi lyc trong giéng 1a rat
phtrc tap.
Vi vay trong giéi han d6 an em chi chon kich thudc va bb tri thép theo céu tao.
Chon 6¢20 lam c6t doc va 2¢14 1am cbt cau tao. Pai giang chon ¢8 s 200mm.

4.11 Tinh toan coc va kiém tra coc khi thi cdng

4.11.1 Khi van chuyén coc:
Tai trong phan bd 1a tai trong ban than coc:
g=v.F.n=25x0.09x1.5=3.38KN/m ( ﬁ
Trong d6: n= 1.5 - 1a hé s6 dong. \ )
Chon gia tri a dé: | /500 |

.- 2qa® q(l,-2a)* M
M =M, = = ‘ ‘
2 8 \ |

—a=0.207], =0.207x7.5=1.55m  (7-34) | 1550 ‘ @55@7

2 2 +
q: _3.38x155° _, on :

=>M, =

4.11.2 Khi coc deo trén gia: B
Chon gia tri b sao cho : N

M. =M, =b=0.294I, =0.294x 7.5 = 2.205m |
Tri s6 mémen 16n nhét: 2200

2 2
M2=qg :3.38><22.205 _ 899KNM

Hinh 4-10. So d6 cau lap coc
= Thay ring: M1<M2 = Lay M2 d¢ tinh toan:

Chon 16p bao vé a=3cm.Chiéu cao lam viéc cta cbt thép trong coc la:

ho= 30-3=27cm.
e My _ 8.22
® 0.9hR, 0.9x0.27x280x10°

C6t thép chiu udn trong coc 4¢22. Do vay coc thod man diéu kién chiu tai trong trong
qua trinh van chuyén coc.

* Cot thép lam méc cau:

Luc kéo & moc cau trong truong hop cau lap coc: F= gl

= Luc kéo mot nhanh: F’=F/2 = ql/2= 3.38x7.5/2= 12.68KN.

Dién tich thép moc cu: Fe= F’/Rs= 12.68/ 280000=0.4x10*m?=0.4cm?.

Chon ¢12 ¢6 Fe= 1.13cm?* dé 1am moc cau.

Chi tiét coc BTCT duc san dugc thé hién trong ban vé mong.

2

=1.21x10"m? =1.21cm?
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4.12 Tinh toan méng M1:( cét giira) :Gém cdt C12 va cot C23
4.12.1 Tai trong tinh toan tac dung tai dinh mong: .
+ Trong luong giang méng 30x70cm theo ca 2 phuong truyén vao dai mong:
N, = ybhl =25%0.3x O.7><(%+4) =39.375KN (7-12)
+ Trong luong do tudng trén gidng tic dung vao dai mong:
N, = ybhl =25x0.3x(3.0-0.6) x (g +4) =135KN

+ Tai trong ban than do cot ting ham tac dung xudng:

—=N0oi lyc tinh toan tac dung tai dinh mong M1 (C12 cot gitra):
M =106.98KNm
Q! =6.53KN
Ny, =N+ N, + N, =3441.52+39.375+135.0 = 3636.52KN

. Noi lyc tiéu chuin tac dung tai dinh méng

tt

oMo 10698 _ g3 0okenm
1.15 115

tt

o - 0535 eakn
1.15 115
NE = Ng _ 3636.52
° 115 115

—=N0oi luc tinh todn tac dung tai dinh mong M1 (C23 cot gitra):

M =108.489KNm

QF =7.54KN
N",5 = N+N, +N, =3646.91+39.375+135.0 = 3858.79KN

=3162.19KN

. Noi luc tiéu chuan tac dung tai dinh mong

v M 108489

v=—0 - = 94.34KNm

115 115
t

e 1% g5k
115 115

t

N = o 399879 _ ga5s a7k
115 115

Ta coi diém dat luc tai tam 2 truc c6t C12 va C23
Khi d6 tai trong tinh toAn mong nhu sau:
N"= Ng.1o + Ng.o3 = 3636.52 + 3858.79 = 7495.31 KN

4.12.2 Chon so’ bé sé lwong coc:
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tt
Nc = ﬁ& =12 7495.31 =9.07 coc =>chon n=12 coc
991.466

C

4.12.3 B6 tri coc trong dai

B& tri nhu hinh v& cho méng cot giita M, cot giita

100 1625 100, ,300, 100 1900 100, 300, ,100 1625 10
W 11y 11 1T ] 11 W o
‘ 3
A 2 3 7 8 9 4
lt 9 8
N 1 8005 @&A ol o@ 29,150 =
r—* L — — 2
I ] e o & g 3
I I 8| RS
= D O o
: 1000 |} J[1000 3
@M :
aT50 |7 5 6 10 11 12 T
’ S
916 |+
qu R ‘ ] | [T -
o | S
1001300} 1050 | 1050 | 1350 | 1050 | 1050 |300]]100
5850
6050

Ttr kich thude coc va sb lugng coc ta chon duge kich thude dai nhu hinh vé.
Véi nguyén tic:
-Khoang céach giita cac coc trong dai dam bao diéu kién 1>3D(véi D 1a duong kinh cua
coc). O ddy voi coc D=350 = 3 D=1050mm.chon 1 = 1050
-Khoang cach tir mép ngoai coc bién dén mép dai gan nhat s>D/2= 0.5x300=150mm.
- Chon s=150mm.
-Chiéu cao dai hg =1,2 m.
-Lép bétong 1ot dudi day dai rong hon mép dai 100mm.
Dai coc bd tri nhu hinh vé:
Kich thude so by dai méng M1 cot gitra a : 5.7x1.8x1.2

4.12.4 Tinh toan méng M1 :

4.12.4.1 Kiém tra chiéu sau chén dai.
Chiéu sau chon dai tinh tir day dai dén mat dai va phai thoa man diéu kién:
h4 >hmir1 ( Pimin: ghiéu cao téi th’iéu ctia dai dé téng cac lyc ngang tic dung vao dai
duogc tiép thu hét & phan dat doi dién, coc chi lam viéc nhu coc chiu kéo hodc nén
dung tam).
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e = 0.7t (45°— 2 ) [ (7-13)
2 yb

@, v : goc ma sat trong va trong lugng ty nhién trung binh cua dat tir day dai tro 1én.
voi ¢ = 6° y =17 KN/m®

Qv : tong tai trong ngang.

Tir két qua noi luc tai chan cot : 6 Qp= Qmax = 7.54 KN.

b: canh day dai theo phuwong H, b = 1.8m.

6° 7.54 , -
Nmin =0.7 tg ( 45° - ). 718 = 0.09m =Thda man.

4.12.4.2 Kiém tra ap lwc truyén 1én coc.
+ Trong lugng dai:
N, = F,h,7,n=57x1.8x1.2x20x1.1=270.87KN (7-14)
+ Phan trong luong do dit va bétong nén ting him co thé bo qua do mot phan 16n
nam tryc tiép vao nén dat.
= NOi luc tinh toan tai day dai:
N® =Ny + N, =7495.31+270.87 = 7774.18KN (7-15)
M® =M +Q'h = 215.469+ (7.54 + 6.53) x1.2 = 232.353KNm (7-16)
Tai trong tdc dung lén coc xac dinh theo cong thirc:

_N'[t Mtt.y

Praxmin = o t Sy (7-17)

COC yi(m) yi Pi (KN)
1 1.050 1.1025 870.14
2 0 0 648.85
3 1.050 1.1025 870.14
4 1.050 1.1025 870.14
5 0 0 648.85
6 1.050 1.1025 870.14
7 1.050 1.1025 870.14
8 0 0 648.85
9 1.050 1.1025 870.14
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10 1.050 1.1025 870.14
11 0 0 648.85
12 1.050 1.1025 870.14

Pmax = 870.14 KN
Prin = 648.85KN > 0 = Khong can kiém tra diéu kién coc chiu nhd.

Trong lugng ban than coc tinh tur day dai dén chan coc,

phan coc nam dudi myc nude ngam chiu tic dung day ndi cia nude ngm voi
Yan=15KN/m°.

=N Fe (It y + g v4n ) = 1.1x0.09x[(8.5-4.2)x25+(27.3-8.5)x15]= 38.56 KN  (7-18)
Pemax = Pc + 0. = 648.85+38.56 = 687.41KN< [P]=P, = 991.466KN.
Vay coc dam bao kha ning chiu lyc.

4.12.4.3 Kiém tra strc chiu tai clia dat nén. ‘ , ‘
D0 lin ctia nén méng tinh theo do 1in ctia nén khdi méng quy udce, chiéu cao
khéi mong quy wdc tinh tir day dai dén mili coc v6i goc mo o
( Nho ma sat gitra dién tich xung quanh coc va khé dét bao quanh nén tai
trong mong dugc truyén xudng nén véi dién tich 16n hon xuét phat tir
mép ngoai coc bién tir ddy dai va mé rong goc o vé mdi phia).
* Dién tich day mong khéi quy wdc xac dinh theo cong thirc:
For= (A1 +2L tga ) . (B + 2L tgo) (7-19)

Trong do: o = %

 h,
2o | 3.8x8° +7.4x4° +7.6x25° +4x38°

. =17.63° (7-20)
Zh' 38+74+76+4

9, 17.63

= a= =4.41°

A;=5.7m; B;=1.8m
L: chiéu dai coc tinh tir dy dai téi mili coc =22.8 m
Foue = (5.7 +2x22.8 xtg 4.41°).( 1.8 + 2 x 22.8 x tg 4.41°)= 9.22 x 5.32 = 49.05m*
Momen chéng udn W, ciia khdi mong quy uée 1a:
W, = 9.22x5.32°
12
*Tai trong tinh toan dudi ddy khdi méng quy uée:

=21.75m°

-Trong lugng cta dai va dét tir day dai tro 1én:
N; = Fgu .Ng . yio = 49.05x 1.2 x 20 = 1177.2 KN
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-Trong lwong khdi dat tir mili coc t6i day dai:
N2 = (Aqe-Bau - Fe)-le.vin =(9.22 X 5.32 — 0.09 x6)x 22.8 x 20 = 22120.74 KN

-Trong lugng coc: qc =Fc.l..y. = 0.09x22.8x25x6 = 307.8KN

Luc tac dung tai day khdi moéng quy udc:

N = N; +N, + ¢+ N = 1177.2+22120.74+307.8+6517.66= 30123.5 KN

M = 216.71 KNm.
Ap luc tinh toan dudi day khéi méng quy udc:
_N§  M“ 301235 21671

pt _ _ + = 624.102KN / m? (7-21)
F, W, 4905 2175
oo N M°_301235 21671 _ 0o (7-22)
min qu Wx 49.05 21.75 .
p, = P P 024102+6098L _ g5 oo pnm? (7-23)

2 2
* Strc chiu tai cia nén dat dudi day khdi mong quy wdc tinh theo cong thirc ciia
Terzaghi:
Pgh = 0.5 04 N, Bgy v+ a2 Ng7’h+ oz N € (7-24)
Trong do:

o= L/B=9.22/5.32=1.7

o;=1-0.2/a = 1-0.2/ 1.7= 0.47

=1

03=1+0.2/ac = 1+0.2/ 1.7=0.70

¢ =38° nén N,= 77.2; Nq = 65.34,1; Nc = 80.54

v: dung trong cua dit tai day mong = 19.9 KN/m?

v’: dung trong cua dét tir ddy mong dén mit dat ty nhién = 17 KN/m®

h: khoang cach tir ddy mong dén mat dat tu nhién = 22.8+2=24.8m

c: lyc dinh cia dat tai day mong (c = 0)
Pyn = 0.5x0.82x 77.2x5.32 x19.9+ 1x 65.34x 17x24.8 + 0 = 30898 KN/m?

P
[P]= Fi“ = &;98 =10299KN / m?

= P, =482.17KN /m* <[P]=10299KN / m?
P, =482.17KN /m? <1.2[P]=12359KN /m* v
Nhu vay nén dat dudi mii coc dam bao kha nang chiu lyc

Viéc tinh toan va bd tri ¢t thép dai coc méng M2 duoc tinh toan nhu méng M1 nhu
hinh vé:
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COT THEP DAl COC MONG M1
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CHUONG 8 :LAP BIEN PHAP THI CONG PHAN NGAM

4.13 LAP BIEN PHAP THI CONG COCEP.
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Hinh 4-12. Lat cit dia chét cong trinh
4.13.1.2 Lya chon phuong phép ép coc: o ,
Viéc lya chon phuong phap thi cong coc €p phu thudc vao nhiéu yeu t6 nhu: Dia chat
chg trinh, vi tri cong trinh, chiéu dai coc, may moc thiét bi. Viéc thi cong ép coc co thé
tién hanh theo nhiéu phuong phap, sau day la hai phuong phép thi cong pho bién:
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a. Phwong phap thir nhit:

Tién hanh dao hé mong dén cao trinh dinh coc, sau d6 dwa may moc thiét bi ép dén va

tién hanh é €p coc dén d6 sau thiét ké:
+ Uu diém:

- Pao hd mong thudn loi, khong bi can trd béi cac dau coc.

- Khong phai ép am.

+ Nhuoc diém:

- Nhirng noi ¢6 muc nudc ngam cao thi viée dao hd mong trudce rdi mai thi
cong ép coc rat kho thuc hién.

- Khi thi cong phu thudc nhiéu vao thai tiét, dic biét 1a troi mua, vi vay can ¢
bién phap bom hit nudc ra khoi hd mong.

- Viéc di chuyén may méc thiét bi thi cong gap nhiéu kho khan.

- V6i mit bang khong rong rii, xdy trong thanh phd, xung quanh c6 nhiéu cong
trinh thi viéc thi céng coéng trinh theo phwong 4n nay s& gip nhiéu khé khan,
d6i khi khong thé thuc hién duoc.

b. Phwong phap thir hai:

Tién hanh san phang mit bang dé tién di chuyén thiét bi ép va van chuyén coc, sau do
tién hanh ép coc theo yéu cau can thiét bi. Nhu vay dé dat dugc cao trinh dinh coc can
phai ép am. Can phai chuan bi cac doan coc din bang thép hodc bang bé tong cot thép dé
coc ép duge to1 chiéu sau thiét ké. Sau khi ép coc xong ta s& tién hanh dao dat dé thi cong
phan dai, hé giang dai coc.

* Uu diém:

- Viéc di chuyén thiét bi ¢€p coc va van chuyén coc ¢6 nhiéu thuén 1gi ké ca khi gap troi
mua.

- Khong bi phu thudc vao myc nude ngﬁm.

- Tc d thi cong nhanh.

* Nhuge diém:

- Phai dyng thém céc doan coc dan dé ép am.

- Cong tac dao dat hd mong kho khin, phai dao thu cong nhiéu, kho co gidi hoa.

— Két luan: Can cr vao vu diém, nhuge diém cua 2 phuong an trén, cdn cr vao mat
bang cong trinh, phuong an dao dat dén c6t dau coc, ta chon phuong an 2 dé thi cong ép
coc. Vi p.an nay van dung vao cac diéu kién cua cong trinh ta tin dung, phdi hop duoc
céc uu, nhuge diém cia 2 phuong phép trén.

4.13.1.3 Chuan bi mit bang thi cong

+ Phai tap két coc trudc ngay ép tir 1-2 ngay (coc duoc mua tir cdc nha may san xuat
cocC)

+ Khu xép coc - phai phai dat ngoai khu vue ép coc, duong di van chuyén coc phai bang
phang khong g6 ghe 16i 16m.

+ Coc phai vach sin duong tim dé thun tién cho viéc sir dung mdy kinh vi can chinh.
+ Can loai bo nhirng coc khong du chat lugng, khong dam bao yéu cau ki thuat.

+ Trudc khi dem coc ép dai tra ta phai ép thir nghiém1-2% s6 luong coc sau d6 méi cho
san xudt coc 1 cach dai tra

+ Phai c6 diy du cac bao cdo khao sat dia chat cong trinh két qua xuyén tinh.

4.13.1.4 Xéc dinh vi tri ép coc
Vi tri ép coc dugc xac dinh dung theo ban vé thiét ké , phai day du khoang céch, su phan
bd cac coc trong dai mong voi di€m giao nhau gitta cac truc. Bé cho viéc dinh vi thuan
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loi va chinh x4c ta can phai 1ay 2 diém 1am mdc ndm ngoai dé kiém tra cac truc c6 thé bi
mat trong qué trinh thi cong

Trén thue dia vi tri cac coc duge danh dau bﬁng cac thanh thép dai tir 20,30cm

Tir cac giao diém cac duong tim coc ta xac dinh tim ctia mong tir d6 ta xac dinh tdm céc
coc

4.13.1.5 Céc yéu cau k¥ thuat ddi véi doan coc ep :

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

- Vanh thép ndi phai phang, khong dugc vénh, néu vénh thi 6 vénh cta vanh ndi nho
hon 1%.

- Bé mit bé tong du coc phai phing, khong c6 ba via.

- Truc coc phai thang goc va di qua tam tiét dién coc. Mit phing bé tong dau coc va mit
phang chira cac thép vanh thép ndi phai tring nhau Cho phép mit phiang bé tong dau coc
song song va nho cao hon mit phang vanh thép nbi < 1 (mm).

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

- Truc ctia doan coc duoc ndi trung v&i phuong nén.

- Bé mit bé tong & hai ddu doan coc phai tiép xuc khit. Trudng hop tiép xtic khong khit
thi phai c6 bién phap chen chat.

- Khi han coc phai sir dung phuong phap “han leo” (han tir dudi 1én) d6i véi cac duong
han ding.

- Kiém tra kich thudc dudng han so vai thiét ké.

- Puong han ndi cac doan coc phai c6 trén ca bdn mit cua coc. Trén mdi mit coc, duong
han khong nho hon 10 cm.

4.13.1.6 Cac yéu cau k¥ thuat d6i véi thiét bi ép coc:

- Lu:c ¢p danh dinh 16n nhét cta thiét bi khong nho hon 1.4 lan lyc é ¢p lon nhét Pe¢p max YEU
cau theo qui dinh cua thiét ké.

- Lyc nén cua kich phai ddm bao tac dung doc truc coc khi ép dinh, khong giy luc ngang
khi ép.

- Chuyén dong cua pittong kich phai déu va khdng ché duoc téec d6 ép coc.

- Pong hd do ap luc phai twong xitmg voi khoang luc do.

- Thiét bi €p coc phai dam bao diéu kién dé van hanh theo dang qui dinh vé an toan lao
dong khi thi cong .

- Gia tri do 4p luc 16n nhat ciia dong hd khong vuot qua hai 1an ap luc do khi ép coc.

- Chi nén huy dong (0.7 + 0.8) kha ning t6i da cua thiét bi.

- Trong qua trinh ép coc phai lam chi duoc téc do ép dé dam bao cac yéu cau k¥ thuat.

4.13.2 TINH TOAN CHON MAY EP COC VA CAU PHUC VU.
4.13.2.1 Tinh toan chon may ép coc.

15) Céc bd phan cia may ép coc:
May ¢p thuy lyc dung strc nén cua 2 xi lanh thuy lyc dé ép coc xudng nén dat thong qua

d6i tai 1a nhiéu khéi d01 trong ghép lai. N6 bao gom 4 bo phan chinh:

- Dan may: gom ong tha coc gan véi gia xi lanh.

- Bé may: gom 2 dam lién két véi nhau bang sudt ngang ( lién két 10ng dé diéu
chinh khoang cach).

- i trong.

- Tram bom thuy lyc gém co:
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+ Dong co di¢n
+ Bom thuy luc ngén kéo.
+ Tuy 6 thuy lyc va giac thuy luc.

16)Nguyén ly lam viéc:

Dan may duoc lap rap voi bé may bang 2 chét nhu vay c6 thé di chuyén ép mot sb coc
khi bé may cd dinh mot chd, giam duogc s6 lén cau dbi trong. Ong tha coc dugc 2 xi lanh
nang Ién ha Xuong, nang lugng thuy luc truyén di tir tram bom qua xi lanh qua dng tha
coc va qua goi dau coc truyen sang coc cung voi ddi trong ning luong s& bién thanh luc
doc truc ép coc xubng dit.

17) Chon loai may ép coc:

Chon may ép coc dé dua coc xudng d6 sau thiét ké, coc phai qua cac ting dia chat khac
nhau. Cu thé d6i voi diéu kién dja chat cong trinh, coc xuyén qua cac 16p dat sau:
- Pét l4p ¢ chiéu day trung binh 13 : 1.2m.

- Sét déo mém c6 chiéu day trung binh 1a: 5.8m.
- Sét pha pha déo chay c6 chiéu day trung binh la: 7.4m.
- Cat bui ro1: 7.6m
- Cat hat trung chit vira chiéu day trung binh 8m
Coc cam vao 16p cét hat trung 4.0m.
Tur do ta théy mudn cho coc qua dugc nhitng dia téng do6 thi lyc ép coc phai dat gia tri:
Pe> K. P
Trong do:
+ P, - Luc ép can thiét dé coc di sau vao dat nén toi do sau thiét ké.
+ K - Hé s K > 1 phu thudc vao loai dét va tiét dién coc.
+ P Téng sttc khang tic thoi ciia nén dat.
P, gdm hai phan Phéan khang miii coc (P) va ma sat than coc (Prms)-

Nhu vay dé ép duoc coc xudng chleu sdu thiét ké can phai c6 mot luc thang dugc luc
ma sat mat bén cua coc va pha vo cAu tric cua 16p dat dudi mii coc. Dé tao ra luc ép do
ta c6 trong luong ban than coc va luc ép bang thuy luc. Luc ép coc chu yéu do kich thuy
luc gay ra.

- Coc c¢6 tiét dién (35x35)cm chiéu dai doan coc C1,C3= 8m, doan C2=7.0m
- Strc chiu tai ctia coc Pcoc_quyen gnh= 714, 16KN.
- Pé ¢am bao cho coc duoc ép dén do sau thiét ké, Iyc ép phai thoa min diéu cia may
kién
Pepmin> 1.5Pcc=1.5x714.16= 1071.24KN.
-Theo két qua ciia phan thiét ké méng coc ta cé:
Ry = 2226 (KN) = 222.6(T).
= Pep < Ry =222.6 (T).

- Vi chi can sir dung 0.8 — 0.9 kha nang lam viéc t6i da ctia may ép coc. Cho nén ta chon
may ép thuy luc co6 luc nén 16n nhat = 2700KN=270T. ’

-Vi’ vay chon thiét bi ép coc 1a hé kich thuay luc c6 Ma Hiéu 2319 voi lyc ép 16p nhat cta
thict bi 1a Ppp=270T

- Trong lugng doi trong moi bén:

P= % = Z—ZO =135T > dung mdi bén 10 ddi trong bé tong ct thép, trong lwong mdi khoi
nang 6.25T c6 kich thude 1x1x2 m

- Nhitng chi ti€u k¥ thuat chu yéu cua thiét bi ép.
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- Ly lich may phai dugc cac bén c6 tham quyén kiém tra kiém dinh cac dic trung k¥
thuat:

+ Luc ép t6i da: Peymax =270 T

+ Dong co dién 3 pha 35 KW

+ 4 xilanh thay lyc ,dudng kinh :24( cm) Tiét dién S =1808 cm?

+ Hanh trinh pittong cua kich 1.6(m)

+ Bom pittong 310- 224

+ Phiéu kiém dinh déng hd do ap luc dau va cac van chiju luc do co quan co thadm
quyén cap.

18)So lugng coc can thiét cho cong trinh:

Khéi lwong coc can ép:
- Méng M; ¢6 07 mong, sd coc trong mdi mong 12 coc : 12 x 7 =84 coc.
- Mong M, ¢6 20 méng, sé coc trong mSi mong 6 coc: 20 x 6 =120 coc.
- Mong M3 c6 02 méng, sd coc trong mdi mong 12 coc: 2 x12=24  coc.

Téng s6 coc phai ép 228 coc dai 23m gom 456 doan coc dai 8m va 228 doan coc dai
7.0m.
- Can ctr vao trong luong coc, trong luong khoi doi trong va do cao can thiét dé chon cau
phuc vu ép coc.

4.13.2.2 Tinh toan chon loai ciu phuc vu cho ép coc:

Can ctr vao trong luong ban than coc, trong luong ban than khdi bé tong ddi trong va do

cao nang vat cau can thiét dé chon cau thi cong ép coc:
- Trong luwong 16n nhét 1 coc:
0.35x0.35x8x%x25=6.25T

- Trong luong 1 khéi bé tong dbi trong 14 6.25T
- D6 cao nang can thiét 1a: 20m
- Do trong qua trinh ép coc can truc phai di chuyén trén khip mit bang nén ta chon can
truc tu hanh banh hoi.
— Tu nhitng yéu t trén ta chon can truc tir hanh 6t6 dan dong thuy lwc KX-7362 c6 cac
thong sb sau:

+ Strc nang Qmax/Qmin =31/ 12T

+ Tam v6i Ryin/Rnax = 6/ 20m

+ Chiéu cao nang  : Hpa = 21.4m, Hpyip = 13.6m

+ Do dai can chinh L: 24m

+ Van toc nang ha : (5-0.5)m/phit

+ Van téc quay can : 1v/phut

+ Trong lwong may : 70 tan.

- Dan méy ép coc: gdm c6 khung din gin vai gia xi lanh, khung dan 13 1 1ong thép dugc
dugc han thanh khung boi cac thanh thép goc va tim thép day. Bo dan ho 2 dau dé coc ¢6
thé di tir trén xudng dudi, khung din gin véi dong co cua xi lanh khung din c6 thé 1én
xudng theo tryc hanh trinh cta xi lanh

- Bé may ép coc gdm 2 thanh thép hinh chit I loai 16n lién két voi dan may ung voi
khoang cach 2 hang coc c6 thé tai 1 vi tri c6 thé ép 2 hang coc ma khéng can di chuyén
bé may.Dan mdy c6 thé dich chuyén nho chd 16 bit cac bu 16ng ¢ thé ép 1 luc nhiéu coc
bang canh nbi bu 16ng day dan may sang vi tri ép coc khac bd tri trong cliing 1 hang coc.

- May ép coc can c6 luc ép P = 96.5T, gém hai kich thuy lyc mdi kich c6 Py = 50T.

- Loai may ép ICT0393 c6 cac thong s6 k¥ thuat sau:
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+ Tiét dién coc ép duoc dén 30cm.

+ Dong co dién 17.5KW.

+ Sb vong quay dinh mirc ctia dong co: 4450 v/phit.
+ PBuong kinh xi lanh thuy luc: 280mm.

+ Ap luc dinh mirc cua bom: 400 KG/cm?.

+ Dung tich thung dau la: 300 lit.

4.13.3 TIEN HANH EP CQC:

4.13.3.1 Chuén bi mit bang thi cong va coc.

Viéc bb tri mat bang thi cong €p coc anh huong truc tiép dén tién do thi cong nhanh hay
chim cua cong trinh. Viéc bé tri mit bang thi cong hop li de cac cong viéc khong bi
chdng chéo, can tré 14n nhau c6 tic dung gitip ddy nhanh tién d6 thi cong, rat ngin thoi
gian thi cdng céng trinh.

Coc phai dugc b trf trén mat béng sao cho thuan lgi cho viéc thi cong ma van khong can
trd may mac thi cong.

Vi tri cac coc phai dugce danh dAu sén trén mat béng béng céc cdt mdc chic chan, dé
nhin.

Coc phai duoc vach sin cac duong tim dé sir dung may ngam kinh vi

4.13.4 Bign phdp gidc dai coc trén mdt bang:

4.13.4.1 Giac dai coc trén mat béng:

- Nguoi thi cong phai két hop voi nguoi 1am cong tac do dac trai vi tri cong trinh trong
ban v& ra hién trudng xay dung. Trén ban vé tong mat bang thi cong phai xac dinh day du
vi tri cua tng hang muc cong trinh, ghi r6 cach xac dinh ludi 6 toa do, dya vao vat chuan
c6 san hay dya vao méc qudc gia, cach chuyén mdc vao dia diém xay dung.

- Trai ludi ghi trong ban mat bang thanh ludi 6 trén hién trudng va toa do clia ngach nha
dé giac mong nha chu ¥ dén sy phai mé rong hd méng do lam mai déc.

- Khi gidc méng dung nhimng coc gb déng siu cach mép dao 2m, trén 3 coc dong miéng
g0 ¢6 chidu day 2cm, ban rong 15¢m dai hon kich thude mong phai dao 40cm. Pong dinh
ghi diu truc cia mong va 2 mép mong, sau d6 dong 2 dinh nita vao vi tri mép dao da ké
dén mai doc .Tat ca mong déu c6 bd coc va thanh gb gac nay.

- Cang day thép 1mm nbi cac dudng mép dao.LAy voi bot ric 1én day thép cang mép
moéng nay lam cir dao.

4.13.4.2 Giac coc trong mong:

- Sau khi gidc mong xong ta da xac dinh duoc vi tri ctia dai, ta tién hanh xac dinh vi tri
coc trong dai .

-0 phﬁn mong trén mat bﬁng ta d3 xac dinh duoc tim dai nhd cac diém 1,2,3,4. Cac diém
nay duoc danh ddu bang cac mdc.

- Cang day trén cac mdc, liy thing bing sau dé tir tim do cac khoang cach xac dinh vj tri
tim coc theo thiét ké.

- Xéc dinh tim coc bang phuong phap thu c6ng: Dung qua doi tha tir cac giao diém trén
day da xac dinh tim coc de xac dinh tim coc thyc dudi dat, danh dau céc vi tri nay lai
bang cach dong 1 doan gd xudng.

4.13.5 Céng tac chudn bi ép coc:

- Coc ép sau nén thoi diém bat dau ép coc tuy thudc vao su thod thuan gitra thiét ké, chu
cong trinh va ngudi thi cong ép coc.

- Van chuyén va lap rap thiét bi ép coc vao vi tri ép dam bao an toan.
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- Chinh may dé cac duong tryc cua khung may, duong truc kich va duong truc cua coc
thang dung va nam trong mot mat phang, mat phang nay phai vuéng géc véi mit phang
chuin nim ngang ( mit phing chuan dai mong).
Do nghiéng cua n6 khong qua 5%.
- Kiém tra 2 méc cau trén dan may that can than kiém tra 2 chét ngang lién két dam may
va lap dan 1én bé may bang 2 chdt.
- Khi cau d6i trong dan phai ké dan that phang khong nghiéng 1éch, mot 1an nita kiém tra
céc chot vit that an toan
Lan luot cau cac d6i trong dat Ién dam khung sao cho mat phang chura trong tam 2 d6i
trong trung vdi trong tam ong tha coc. Trong truong hop dbi trong dit ra ngoai dam thi
phai ké chic chin
Cit dién tram bom dung cau tu hanh cAu tram bom dén gan dan may. Néi cac giac thuy
luc vao gidc tram bom bat dau cho may hoat dong
- Chay thtr may ép dé kiém tra d6 6n dinh cua thiét bi ( chay khong tai va co tai)
- Kiém tra coc va van chuyén coc vao vi tri coc trude khi ép
* Kiém tra kha nang chiu luc cua coc:
- Trudc khi ép coc dai tra, phai tién hanh ép dé 1am thi nghiém nén tinh coc tai nhiing
diém co diéu kién dia chit tiéu biéu nhiam lua chon ding dén loai coc, thiét bi thi cong va
diéu chinh d6 an thiét ké. S6 luong coc can kiém tra v6i thi nghiém nén tinh tir (0.5-1)%
tong 5O coc ¢p nhung khong it hon 3 coc.
- Tong sb coc kiém tra 1a:

228 x 0.01 = 2.28 coc.
- Lay s6 coc can kiém tra 1a 3 coc.
* Chuan bj tai liéu:
- Phai kiém tra dé loai bo céc coc khong dat yéu cau k¥ thuat.
- Phai c6 day du cc ban bao céo khao sat dia chit cong trinh, biéu do xuyén tinh, ban d6
cac cong trinh ngam.
- C6 ban v& mit bang bb tri ludi coc trong khi thi cong.
- C6 phiéu kiém nghiém cip phdi, tinh chat co li cia thép va bé tong coc.
- Bién ban kiém tra coc.
- Hd so thiét bi sir dung ép coc.

4.13.6 Tién hanh ép tirng doan coc

- Lép doan coc C1 dau tién:

+ DPoan coc C1 phai dugc lép chinh xac, phai can chinh dé truc cua C1 trung voi duong
truc cua kich di qua di qua diém dinh vi coc d6 sai 1éch khong qué 1cm

+ Pau trén cua coc dugc gin vao thanh dinh huéng cta khung may

+ Néu doan coc C1 bi nghiéng s€ dan dén hau qua la toan bd coc bi nghiéng.

- Tién hanh ép doan coc Cl:

Khi day kich (hogc dinh pitténg) tiép xtic véi dinh coc thi diéu chinh van tang dan ap
lyc, nhiing gidy dau tién ap luc dau ting cham dan déu doan coc C1 cim sau dan vao dat
v6i van toc xuyén <1m/s. Trong qua trinh ép ding hai may kinh vi dit vudng goc voi
nhau dé kiém tra do thang dung cia coc luc xuyén xudng. Néu xac dinh coc nghiéng thi
dirng lai dé diéu chinh ngay
- Khi dau coc C1 cach mit dat 0.3 + 0.5m thi tién hanh 1ip doan coc C2, kiém tra bé mat
hai dau coc C2 sira chita sao cho that phang
- Kiém tra cac chi tiét ndi coc va may han.
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- Lép doan coc C2 vao vi tri ép, can chinh dé duong truc cua coc C2 trung vai tryuc kich
va trung vdi truc doan coc C1 do nghiéng <1%
Gia lén coc 1 luc tao tiép xuc sao cho ap lyc & mat tiép xuc khoang 3-4KG/cm? rdi méi
tién hanh han ndi 2 doan coc C1,C2 theo thiét ké.
+Tién hanh ¢p doan coc C2:
Tang dan 4p lyc ép dé cho may ép co6 du thoi gian can thiét tao du ap lyc thang duoc luc
ma sat va lyc can cua dat ¢ miii coc giai doan dau ép véi van toc khong qua 1m/s. Khi
doan coc C2 chuyén dong déu thi méi cho coc xuyén voi van téc khong qua 2m/s
Khi dau coc C2 cach mat dat 0.3-0.5m thi tién hanh han doan coc C3
+Tién hanh ¢p doan coc C3

- Tién hanh ¢p doan coc C3 tuong tu nhu doan coc C2 khi dau coc C2 cach mat dit mot
doan 0.3-0.5m ta st dung mot doan coc ép am dai 3.4m dé ep dau doan coc C3 xuéng
mot doan -2.4m so véi cbt thién nhién.

— K&t thiic cong viée ép xong mot coc.
Coc duoc coi 12 ép xong khi thoa man 2 diéu kién :
+ Chiéu dai coc ép sau trong long dat dai hon chleu dai t6i thiéu do thiét ké quy dinh
+ Luc ép tai thoi diém cudi cung phai dat tri so thiét ke quy dinh trén subt chiéu dai
xuyén 16n hon 3 1an canh coc trong khoang 3D van téc xuyén khdng quéa 1m/s
- Truong hop khong dat 2 diéu kién trén nguoi thi céng phai bao cho cha cong trinh va
thiét ké dé st 1y kip thoi khi can thiét, lam khao sat dat bo xung, 1am thi nghiém kiém tra
dé co6 co s 1y luan xt 1y.

% Céc diém chd y trong thdi gian ép coc:
-Ghi chép theo doi luc ép theo chiéu dai coc
-Ghi chép luc ép coc dau tién khi mili coc da cam sau vao long dét tir 0.3-0.5m thi ghi chi
s6 luc ep dau tién sau d6 ctt 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 ap luc ting 1én hodc giam xubng dot ngodt thi phai ghi vao nhat ky
ép coc su thay doi do.
-Nhat ky phai dﬁy du cac su kién ép coc c6 su ching kién cta cac bén co lién quan.
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MAT BANG THI CONG EP COC CONG TRINH
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Hinh 4-13. MQT SO HINH ANH EP CQC

4.13.7 Theo doi ép coc :

- Ghi lyc ép coc dau tién:

+ Khi mili coc cadm siu vao dat tir 30+50cm thi ghi chi s6 luc dau tién. Sau d6 ctr mdi 1an
coc di xuéng sau dugc 1m thi ghi luc ép tai thoi diém d6 vao sd nhat ky ép coc.

+ Néu thay chi sb trén dong hd do ap luc ting 1én hodc giam xudng dot ngot thi phai ghi
vao nhat ky cong do sau va gia tri luc ¢p thay d6i dot ngdt noi trén. Néu thoi gian thay
d6i luc ép kéo dai thi ngimng ép va tim hiéu nguyén nhan, dé xuat phuong phap xt ly.

+ S6 nhat ky dugc ghi mdt cach lién tuc cho dén hét d6 sau thiét ké, khi luc & ¢ép tac dung
1én coc ¢ gia tri bang 0.8 gia tri luc ép gidi han tdi thiéu thi ghi lai ngay do sau va gia tri
do.

+ Bat dau tir 46 sau c6 ap luc P=0.8. Psp min=0.8x96.5= 77.2T ta ghi chép ing voi tig do
sdu xuyén 20cm vao nhat ky, tiép tuc ghi nhu vay cho dén khi ép xong 1 coc.
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Hinh 4-14. THEO DOI LUC EP TRONG QUA TRINH EP CQC
4.13.7.2 Ghi lyc ép cac doan coc du tién .
- Xéc dinh dg cao day mong (thong thuong do do sau day moéng néu ép coc trude, voi dai
mong néu €p coc sau).
- Khi mili coc cim sau vao long dat 30+50cm thi bat dau ghi chi s0 lun nén dau tién, ctr
moi lan coc di sdu xudng 1m thi ghi gia tr1 lyc ép do6 vao nhat ky ép coc.
4.13.7.3 Cach ghi luc ép & giai doan cudi cing hoan thanh viéc ép xong mot coc.
- Ghi lyc ép nhu trén va to1 do sdu ma lyc ¢p tac dong 1én dinh coc c6 gia tri bang 0.8 gia
tri lyc ép gidi han t61 thiéu thi ghi lai gié tri luc ép tai d6 sau do .
- Bat dau tr 40 sau nay, ghi luc ép ung voi tung d sau vao nhat ky. Cur nhu vay theo doi
cho dén khi ép xong coc.
4.13.8 Thoi diém khod diu coc. ‘ o
- Thot diém khoa dau coc tung phan hoac hodc dong loat thi€t ké qui dinh.

4.13.8.1 Muc dich khoa dau coc .
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- Huy dong coc vao thoi diém thich hop trong qua trinh ting tai ctia cong trinh khong
chiu nhitng do Iun 16n hodc lin khong déu. Doi vai coc ép trudce khi thi cong dai do chu
cOng trinh va nguoi thi cong quyet dinh.

4.13.8.2 Viéc khoa dau coc phai thuc hién dﬁy du cac cong viée sau:

- Stra dau coc cho ding cao trinh thiét ké.

- Trudng hop 15 coc ép khong dit d6 can theo qui dinh thi can phai stra chita do can danh
nham cac mat bén cua 16 coc .

-Pb bu xung quanh béng cat hat trung, dam chit cho t6i cao d6 cua 16p bé tong 16t .

- it ludi thép cho coc, khi ép coc thudng tao thanh xung quanh coc mdt phéu lun kha
l6n.

- Bé tong khod dau coc phai c6 méac bé tong cta dai mong, cd phu gia trerong né phai
dam bao do trwong nd 0,02 (c6 phéu kiém nghiém ).

4.13.9 Nhdt ky thi cong , kiém tra va nghiém thu coc ép.
4.13.9.1 Mdi to may déu phai co6 so nhat ky ép coc.

4.13.9.2 Qua trinh ép coc phai co sy giam sat chét ché cua can bo ky thuat bén A va bén
B bai vi vay khi tién hanh ép xong 1 coc can phai nghiém thu ngay. Néu coc ép dat tiéu
chuan thi cic bén phai ky vao nhat ky thi cong.

4.13.9.3 SO nhat ky phai dong dau giap lai cua don vi ép coc.

4.13.9.4 Nhat ky cta thi cong can phai ghi theo timg cum coc hodc diy coc, s6 hiéu ghi
theo nguyén tic:

- Giam t6i thiéu d6 nén chit cua dat xung quanh, nhu vay phai ép tir gitta ra ngoai.

- Theo chiéu kim ddng hd tinh tir gdc vudng phan tu thir nhat néu 1 dang coc dang nga 3
nga4...

- TUr trai sang phai hodc tir trén xuéng dudi.

4.13.9.5 Kiém tra strc chiu tai cua coc ép duoc thir nghiém béng thi nghiém nén tinh
dong

-Sau khi hoan thanh hodc trong qua trinh ép coc can phai tién hanh nén tinh theo tiéu
chuan hién hanh vi coc ép c6 tinh kiém tra cao , c6 thé giam sé lugng coc thi nghiém .

4.13.9.6 T6 chirc giam va nghiém thu cong trinh ép coc .
- Bén A va bén B phai cr k¥ thuat theo ddi va giam sat qua trinh thi cong ép coc ctia moi
t6 may ép .
- Sau khi ép xong toan bd s6 coc cho cong trinh thi bén A va bén B cung t6 chirc kiém tra
nghiém thu tai chan cong trinh .
- Hd so nghiém thu cong trinh gdm co:

+Hb so G chét luong coc.

+ Ho so vé thiét ké coc ép.

+ Nhat ky ép coc va két qua thi nghiém nén tinh coc ép.

+ Mit bang hoan cong.

+ Bién ban nghiém thu cong trinh.

4.13.10 Xir li cdc sw co khi thi cong ép coc:

- Do c4u tao dja chat dudi nén dat khong ddng nhét nén trong khi thi cong ép coc co thé
X4y ra cac sy cb sau:

+ Khi ép dén d6 sau nao d6 chua dén do sau thiét ké nhung ap luc di dat, khi d6 phai
giam bét tbe do, tang luc ép 1én tir tir nhung khong 16n hon Psomax - Néu coc van khong
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xudng thi ngirg ép va bao cio véi bén thiét ké dé kiém tra xur 1i. Phuong phap xir li 1a
dung 1 trong cac phuong phap sau:
- Néu nguyén nhan 1a do 16p cat hat trung bi ép qua chat thi dung ep coc nay lai mét thoi
gian cho cho d6 chat 16p dat giam dan rdi ép tiép.
- Néu gip vat can thi khoan  pha, khoan dan, ép coc tao 16.
+ Khi ép dén d6 sau thiét ké ma ap luc dau coc van chua dat dén yéu cau theo tinh toan.
Truong hop nay xay ra thuong la do khi do dau coc van chua dén 16p cat hat trung, hoac
gip cac thau kinh, dat yéu, ta ngimg ép coc va bao v4i bén thiét ké dé kiém tra, xac dinh
nguyén nhan va tim bién phap xu 1i.

- Bién phap xit li trong trudng hop nay thuong 13 ndi thém coc khi da kiém tra va
xac dinh 5 16p dat bén dudi 1a 16p dit yéu sau d6 ép cho dén khi dat ap luc thiét ké.

4.13.11 Kiém tra sirc chiu tdi ciia coc:

- Sau khi ép xong toan bd coc ctia cong trinh phai kiém tra nén tinh coc bang cach thué
co quan chuyén kiém tra nén tinh t&i kiém tra. S6 coc phai kiém tra bang 1% tong s coc
cua cong trinh.

- Nhu vay sb coc can thir tai 1a: Scoc. Sau khi kiém tra phai co két qua déy du vé kha
nang chiu tai, do lan cho phép, néu dat yéu cau co thé tién hanh dio mong dé thi cong bé
tong dai.

4.13.12 An toan lao dong trong thi cong coc ép.

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

- Chéap hanh nghiém chinh qui dinh trong an toan lao dong vé sir dung van hanh kich thuy
lyc, dong co dién can cau, may han dién, cac h¢ toi cap va rong roc.

- Cac khoi d6i trong phai dugc xep theo nguyén tic tao thanh khdi 6n dinh, khong dugc
dé khéi ddi trong nghiéng, roi do trong qua trinh ép coc.

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

- Viéc sap xép coc phai dam bao thuén tién vi tri cac moc budc cap dé ciu coc phai dung
theo qui dinh thiét ké.

- Day cap dé kéo coc phai c6 hé sb an toan > 6.

- Trudc khi dung coc phai kiém tra an toan, ngudi khong ¢ nhiém vy phai ding ngoai
pham vi dang dung coc mot khoang céach it nhat bang chiéu cao thap cong thém 2m.

- Khi dit coc vao vi tri, can kiém tra k¥ vi tri cua coc theo yéu cu k¥ thuat roi méi tién
hanh ép.

4.14 LAP BIEN PHAP THI CONG PAT.
4.14.1 TINH TOAN,THIET KE VA THI CONG VAN CU CHONG THANH HO PAO.

Do mdt bang thi cong han ché va t6 chire thi cong tang ham nén cét dao dat ho mong
SAU -4.3m so véi cot tw nhién( cot-1m). Do diéu kién thi cong dao hé méng theo mdi doc
khéng phit hop nén ta tién hanh thi cong bang twong cir LARSEN bao quanh ho mong

dam bao yéu cau ky thudt va an toan cho nguoi va may moc khi thi cong phan ngam.
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4.14.1.1 TINH TOAN CU LARSEN.

Sur dung cur thiét ké voi so liéu ky thudt co san nhuw sau:

+ Cac uu diém cua cur thép:

- Twong chong khoé.

- C6 thé khong can dung thanh chdng hodc dung rat han ché cac thanh chdng ngang.

- Ngan can t6i da anh hudng
cua myc nudc ngam.

- Cir ¢ thé dung mot hay nhiéu
16p tuy thudc vao yéu cau cong
trinh, ap luc dit tudng cir, va diéu
kién thi cong.

Chon loai van cur loai AU16. Véi dac trung hinh hoc nhu sau:
b= 750mm, h=411mm, t = 11.5mm, s= 9.3mm.

Bang 4-10. Pac trung hinh hoc cir lassen

Hinh 4-15. CU LARSSEN AU16

Hinh 4-16. CHI TIET MOC NOI

o , Moémen | Mémen Ban o o

Dién tich | Khoi Kinh Dién tich | Dién tich
5 . uan khan
BO | matcat | luong | 9 ang bao bao
phan tinh uon xoay

cm? Kg/m cm* cm? Cm m?/m m?/m

Cu don 219.7 172.5 49280 2400 14.98 1.91 1,56
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1m dai

. 285.61 | 224.25 | 64064 3120 19.47 2.48 2.03
tuong

Muyc nudc ngdm nam sau -7.5m so véi cot tu nhién tic 14 siu -4.2m so véi cbt hd dao.
Cr thép c6 so dd 1am viéce dang coc hang kiéu congson. Viée tinh toan coc bao gdm tinh
ndi luc ctr, chiéu dai coc ngam vao trong dat(ké tir ddy hd méng) va tinh toan tiét dién
cta ctr( kha niang chiu lyc). Phuong phap tinh toan coc theo diéu kién can bang tinh goi 1a
phuong phap “giai tinh lyc tudong cu’:

Coc ban congson dudi tac dong cua ap luce chu dong cua 16p dat bén trén phia ngoai
day hé mong, cir s& bi nghiéng vé phia trong hb mong, phan phia duoi s€ dich chuyen
nguoc lai, tirc cir s& quay quanh mot diém nao d6 duéi day hé mong( vi dy nhu diém b
trong hinh v¢ a).

\ Ving bi dong

SO PO AP LUC DAT TAC DUNG LEN CU

Hinh 4-17.

Tai diém b, ctr khong dich chuyén do chiu tic dung ctia hai lyc bang nhau va nguoc
chiéu nhau(ap luc dat tinh), ap luc tinh bang khong.

Than tuong phia trén dich chuyen vé phia bén phai, thanh clr bén phai chiu ap luc dat bi
dong, thanh bén trai chiu ap luc dét chu dong. Do d6 ap luc dat tinh tac dong tai cac diém
trén than tuong bang hiéu gitra ap luc dat chu dong va ap luc dat bi dong.

So d tinh coc ban sau khi don gian hoa thanh phan bé tuyén tinh nhu hinh b, c6 thé
quy ap lyc tap trung E’ thanh lyc tap trung dat tai ddy coc nhu hinh vé ¢ (theo phuong
phap Blumn- Lomer). So d6 tinh toan 4p dung cho 16p dat thir 2 nhu sau:
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a: Mmax

SO PO TINH THEO BLUM BIEU DO MOMEN

Hinh 4-18. mot s6 so dd tinh coc cir
Tai trong phan bo chat trén bo ho mong 1a tai trong do thi cong ( nguodi va phuong
tién di lai ...) 1dy bang q = 1,2 x 500 = 600 kG/m? = 6KN/m>.
a. Tim d§ sdu cdm coc vao trong dit:
Céan bang mbémen & day cir ta co:

ZMC=O:ZP(I+x—a)—E'p§=O

2

Trong do:E = y(K, — Ka)%. Thay vao cong thirc ta dyoc:

=P(l +x—a)—%(Kp ~K,)x*=0

i 6P x— 6XP(l —a) 0
y(K, =Ky 7K, =K,)
Trong do: 2P —hop luc cua ap luc dat chu dong.
a — khoang cach tir XP dén mat dat.
I=h+u.
u — khoang cach dén ddy hé mong ctia diém ap luc bang khong. C6 thé
giai bang cach can clr vao quan hé bang nhau gitra cuong do ap luc dat
chu dong sau tuong & cho diém bang khong cua ap lyc dat tinh.
62P 6P

———  n=——=___ thay vao phuong trinh trén:
YKy =K (K, —K )P

Pit: gz% m=

E=mE+1)-n
Tir phuong trinh bac 3 nay ta giai duoc & va tim duoc d6 siu cim cir tbi thiu vao
trong dat nhu sau:
t=u+1.2x=u+1.2¢
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Tinh toan cu thé nhu sau:

K, =tg’ (45° —%j ~tg® (45‘) —12 J =0.589

_ 2 0 2 _ 2 0 g _
K, =tg (45 +2j_tg (45 = j_1.7o

e, =0K, =6x0.589=35
e., = (q+7h)K, = (0.6+18.5x3.3) x0.589 = 36.31KN / m’

yhK 18.5%3.3%0.589
u= 2 =1.75m
y(K,—K,) 18.5(1.70-0.589)

(e, +e,,)h LU _ (3.5+36.31)x3.3 N 1.75x36.31

>P = =97.46KN
2 2 2
h h2h u u
h—+ -e,)-—+e, (h+—
g eal 2 (eaZ eal)z 3 ea2 2( 3)
P
35x3.3x o0 1 (36.31-3.5) S0 x 233 L 3631512 3.3+ 17
_ 2 2 2 3 _268m
97.46
l=h+u=3.3+1.75=5.05m
me— 6% _ 6x97.46 12T
(K, —K)I*  18.5(1.70-0.589) x 5.05
6P _ 6x97.46 09T /m?

n=
(K, —K)F ~ 18.55(1.70—0.589) x 5.05

E=mE+1)-n=112(+1)-0.22 - £-1.125+0.9=0

Giai phuong trinh bac 3 ra nghiém & kh{ dU lp £=0.67, ta c6 chiéu sau cam cir tinh

tir mat dat la:

H=h+t=h+u+1.2£1 =3.3+1.75+1.2x0.67x5.05=9.1m

Cir nhd cao hon so v&i mat dat ty nhién 14 0.5m , nhu vay: Chon chiéu dai mot tim

cula 9.6m

b. Kiém tra khd nang chiu lyc ciia civ thép:

Cur duogc tinh toan véi ndi luc momen udn 16n nhat M., dat duoc ¢ vi tri luc cat

b'fmg khong, cach diém b mot doan béng x nhu hinh v€ & trén, ta co6:

Q=o:>zp_%(|<p—Ka)x2 =0

SV:HA VAN BDOAN DO AN TOT NGHIEP

180



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

23P 2x97.46
= x= - =3.08m
y(K,-K,) 18.5(1.70-0.589)

Momen udn 16n nhat;

(K, =K )X _

6

18.5(1.70—0.589) x 3.08°
6

M, =P(l+x-a)—

— 97.46(5.05+3.08— 2.68) - — 431.07KNm/m

Ctr thép duoc dung c6 mdomen khang uén 1a: W=3 120cm®, g suét trong cir 1a:

M 431.07x100

max

o= = =13.82KN /cm’ <[] =y f =0.9x21.00 =18.90KN / cm?
W 3120

Vay cu dugc chon thod man yéu cau ve noi luc.

4.14.2 THI CONG CU LARSEN.
4.14.2.1 Khbi luong cong tac:

Dung may chuyén dung (may dong, may rung, bua may) dong van cir xudng nén dat
theo chu vi tuyén cong trinh thi cong. Cir sau khi thi cong duge nhd 18n, do vay trong qué
trinh thi cong can tinh toan chu vi xung quang hé mong ép cir: vach twong ham dugce do
lién khoi v6i hé cot. Xung quanh véach tudng hdm va cir can c6 mot khoang hé can thiét
dé thi cong, khoang cach d6 lay bang 2m.

- Chu vi hé méng ép cir thép bao quanh vach tudng ham 1a: 2x(36+20.4)=112.8m.

- Chiéu siu ép cir tinh tir c6t ty nhién 14 9.1m

- Chon chiéu dai mot coc ctr thép 1a 10m.
4.14.2.2 Chon may ¢€p cu:

+ Céac yvéu cau do1 voi may ép cu:

- Lyc ép 16n nhat ciia may ép phai lon hon hoac bang 1.4 1an Iyc ép thiét ké nham dam
bao thing duoc strc khang xuyén miii coc cir va ma sat thanh bén cua cir. Trong thuc té
dé dam bao an toan cho ép cir va ké dén cac yéu td bat loi trong qua trinh thi céng luc ép
clr phai 16n gap 2 1an luc nén 16n nhat trong thiét ké.

- Lyc ép cua kich phai dam béo tac dung doc truc khi ép ma sat va khong gay ap luc
ngang khi ép dan dén viéc gdy momen udn 16n nhét trong cir.

- Thiét bi ép clr phai c¢6 kha ning khéng ché duoc toc do ép.

- Pong ho do ap lyc khi ép phai dam bao twong tmg véi khoang lyc can do.

- Gia tri 16n nhat trén déng hd do ap luc khong vugt qua hai 1an ap luc do khi ép. Dé
dam bao kha ning chinh xac cua viéc doc s chi nén sir dung 0.7-0.8 kha ning tdi da cta
thiét bi.
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- Khi van hanh phai tuan theo dung cac quy dinh cua thi cong ép cur.

+ Chon may ép cu:

Cin ctr vao lyc ép tinh yéu ciu ta chon may ép Silentpiler Model KGH-130N (Nhat
Ban) c6 cac thong sd ki thuat sau:

-Lucépcu: 130T
-Lycnhécr: 130T
- Hanh trinh chuyén dong: 1000mm
- Toc do ép cir: 1.5 + 3 m/phat
- Téc do nhd ctr: 1.2 + 11.4 m/phit- May dai 2.2m rong 3m, cap 2.93m + 3.68m
- Trong luong: 7800 kG
- May dat trén chan dé dai 3m, rong 2m, cao 0.496m nang 1300kG
4.14.2.3 Chon can tryc cau lap clr, van chuyén ddi trong, dich chuyén may ép:
Strc nang yéu cau: Que=13Qux=13x78=1014T
Chiéu cao nang yéu ciu:  Hy,=Hy+H.+ 0.8+ 0.5+ 15
Trong do:
- Chiéu cao gia bua: Hgy = 5000 + 550 + 10 = 5560 mm = 5.56m
- Chiéu dai coc cr: ~ H,=10m
-0.8; 0.5; 1.5 lan luot 1a cac khoang cach an toan, khoang cach treo budc,
chiéu dai méc cau.
— Chiéu cao nang yéu cau: Hy. = 18.36m
Chon can truc KX-7362 ¢6 chiéu dai tay can 1a 24 m
4.14.2.4 Thi cong ép cur thép:
a. Cong tac ép cur:
- San phang mat bang.

- May duoc dua vao vi tri dit trén chan dé di dugc can chinh ngang phang, than
tuyén trung véi tim tuyén cir theo thiét ké chi dinh.

- Xép dbi trong 1én chan dé.
- Dung cin cau van chuyén cir vao vi tri ép.
- Chay thir may ép kiém tra 6n dinh thiét bi ép khi c6 tai va khong tai.

b. K¥ thuat ép cir:
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- Sau khi thanh cir da dugc dua vao khung dinh huéng ctiia may ép, cac dai kep s€
dugc ép chit vao thanh ctr. Khi d6 ta ting dan ap luc dé ép ctr, téc do ép ban dau khéng
ché <10m/s sau d6 méi tang dan 1én.

- Sau khi ép duoc bon thanh cir ban dau, chan dé va déi trong s& dugc giai phong,
lac nay may s& st dung cac thanh cir dd ép dé lam diém neo va xac dinh tuyén di.

- Trong qua trinh nén ctr, bd phan tric dac phai thudng xuyén xac dinh do thing
dumg cta tim tuyén cir dugc ép. Nhitng thanh cir khong dam bao tiéu chuan thang dimg
s& dugc nho va ép lai.

c. Két thic cong viée ép cir:

Ctr dugc coi 1a ép xong khi thoa man hai diéu kién sau:
- P sau cua cu dat trj sd thiét ké quy dinh.
- Ghi chép s6 liéu trong qua trinh thi cong ép cir thép.
- Luyc ép tai thoi diém cudi cung dat chi s6 yéu cau thiét ké qui dinh.

d. Thi cong nh cir:
- Tudng ctr duoce phuc vu cho thi cong phan ngam va tang ham, thuong duge rat 1én
sau khi thi cong phan méng hoan thanh. Rut cir duoc thyc hién nhd cic may ép rung
hodc may ép thuy lyc, Rut cir s& tao nén cac vach thang dung , khi nay dat nén c6 su
dich chuyén dé tao su can bﬁng 6n dinh. Dic biét khi rat cur trong dat dinh, trong dat
sét pha, phia bung ctr, thudng mang theo mot sb luong dat dang ké toa ra cac khe hong
trong dat, két qua 1a dit nén c6 sy dich chuyén dang ké. chinh vi vay can rat cir thi
diém trudc khi rat cir dai tra. Trong khi rat ctr phai theo déi nghiém ngit dé c6 bién
phap khéng ché téc do rat cir hop 1y. Truong hop can thiét phai nhoi cat xbng cung voi
qua trinh rut cur.

4.14.3 THI CONG PAT HO MONG.
Cong tac dao dat hd moéng duogc tién hanh sau khi d3 thi cong xong viée ép clr thép bao
vé thanh h6 mong.

DPéy dai nim ¢ do sdu -4.3m so voi cbt tu nhién ( tire 1 -5.3m so voi cbt +£0.00 cua
cong trinh), nim trong 16p dat the 2 1a 16p sét mém va trén muc nude ngam.
4.14.3.1 LUA CHON PHUONG AN VA THIET KE HO DAO.
Khi thi cung d o dat cu 2 phuong dn: B o bangthlicungv d o bang mdy.
- Néu thi cung bang phuong ph4p thi cung thd tuy ct uu diém | dé& td chic
theo ddy chuyén, nhung véi khéi luong d o dat 16n thd sé luong cung nhdn
cling phai l6n méi ddm bao ryt ngan thoi gian thi cung, do vay néu té chuc
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khung khéo thd sé gdp nhiéu khi khan gy tré'ngai cho nhau dan dén nang
suét lao dong gidm v khung dam bdo tién do thi cung.

- Thi cung bang mdy muc chuydn dung véi uu diém ndi bat|  nang suét
cao, ryt ngan thoi gian thi cung v d&m bdo k§ thuat. Tuy nhidn viéc sl
dungmoéyd odéd o datdén ddy hd ming! khungndnvd sél m phd
v& két chu 16p dat dusi ddy héd ming do da |  m gidm kha ndng chi u tai cla
dat nén, hon niia mdy d o khu cu thé tao duoc d6 phang ddy mung dé thi
cung d i mung. V& vay can phai bét ali mét phan dé thi cung bang thi
cung. Viéc thi cung bang thd cung téi cao trénh ddy hé ming sé duoc thuc
hién d&¢ d ng hon bang may.

— Twnhiing phdn tdch tran, ta chon két hop c& 2 phuong 6n tron d& d o hé
mung. Can c¢r v o phuong phdp thi cung coc, bdtung dau coc sé& duoc phd
coch cbt ddy d i 0.8m, kéch thiioc d i ming v gidng mang , ta chon giai
phdp d o sau ddy:

+ Pht duoc d o bang mdy téi cao trénh & nh coc trong d i ( cdt -3.4m)

+ P o thi cung 14n 1 dén cao trdnh ddy I6p bdtung bdo vé d i ming
(cbt -4.3m).

+ Tiép tuc d o thd cung lan 2 dén cao trénh ddy I6p bdtung bdo vé d |
mung cta 18i thang mdy ( cét -5.3m)

+ Néu d o thd cung ting hd mang cla tung d i thd s& gdp nhiéu kha
khan vé viéc bd tr6 v van chuyén dét do luong dét ciin lai dudi hé mang trong
ting déy d il khdé 6t.Dovaytabdtr6d oth nhhédmingd ichung cho
céc d itrong cung 1 doy . Nhwvay cti 3 héd ming duoc d o, céc hd ming cla
16i thang moy sé duoc d o th cung 1an 2 xubng cao trénh thap hon sau khi d6
d o xong cdc hé ming d i. Riéing khoang cdch gitia céc hd mung truc A-B
v C-DI khdlénndntad o thdcung dn cao trdnh ddy I6p bdtung bdo vé
cla giang mung (cbt -3.7m).

4.14.3.2 TINH KHOI LUONG DAT PAO.
a. Khoi lwgng dat dao bang may.
- Thé tich dat dao bang may dugc tinh theo cong thic: V= S.h
Trong d6: S- dién tich gidi han boi cir thép LARSEN.
h- Chiéu cao 16p dat dugc thi cong bang may tinh tir c6t ty nhién
(¢t -1m) dén ¢t dau coc (cdt -3.4m) (h=2.4m).

— V=23.82x39.32 x 2.4 = 2247.85m°,

b. Khoi lrgng dat dao thi cong.
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- Sau khi dao may tdi cao trinh dinh coc ta tién hanh dao dit tha cong. Chiéu sau can
dao thu cong voi hd moéng 14 0.9m, vé6i giang 14 0.3m. Kich thude hd mong nhu hinh vE
trén:

Khéi luong dat dao cac hd mong la:
- H6 méng dai hop khéi HM1 truc B-C, S6 lwong 1 hé:

Vo, :% ab+(c+a)(d+b)+d.c :O—ég 34.32x5.9+(35.32+34.32)(6.9+5.9) +35.32x6.9

=200.64m°
- H6 moéng 2 HM2 truc A va D, S6 luong 2 hé:

V., :% ab+(c+a)(d+b)+d.c =% 34.32x3.2+(35.32+34.32)(4.2 +3.2) +35.32x 4.2

=116.03m*
- H6 mong thang may HM3: Do ddy moéng thang may thap hon ddy cac mong con lai
1.5m nén can dao siu 1.5m, hé sd mai ddc 12 0.5. Sb luong 2 ho:

Vs :% ab+(c+a)(d+b)+d.c =% 4.1x4.1+(5.1+4.1)(5.1+4.1) +5.1x5.1

=31.87m°
= Khdi lugng dao dat tha cong cac hd mong:
V= 200.64+116.03x2+ 31.87x2 = 496.44m".
- Sira mong thu cong 1iy bang10% khdi luong dao may: V,= 496.44x 10%= 49.64 m°
— Tdng khéi lwong dao dit tha cong 1a 496.44+49.64= 519.08 m°.
c. Khoi lwong dat dip.
- Khéi luong dit dap duoc lay bang 1/3 khéi luong dit dao.

Do do: V, = lvd 1 (2247.85+519.08) =922.31m’
3¢ 3

4.14.3.3 CHON MAY THI CONG DAT

a.Chon may dao dat
Vi¢c chon may dao giét gTu’Q’C tién hanh dudi su két hop hai hoa gitra dac diém sir
dung cua may voi cac yéu t6 co ban cua cong trinh:
- Cap dat dao, myc nu6c ngam.
- Hiph dang, kich thudc ho dao.
- biéu ki¢n chuyén chd, chudng ngai vat.
- Khoi lugng dat dao va thoi han thi cong.
P& d o d4t ta cu thé dung moy d o gau thuan hodc moy d o gau nghj ch.
Néu dung mdy d o gau thuan sé gap mot sd khia khan sau ddy:
+ MOy d o ding cung cao trénh cla gau d o do du phdi | m dudong I6n
xuéng cho méy d o.
+ Phai bdo ddm dj a diédm | m viéc khu rdo.
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+ Do mét bang chat hep ndn khi dung méy d o gau thudn cu nang suét cao
s& dan dén cu qud nhiéu xe tré dat trdn mot mat bang chat hep viéc di lai clia cdc
xe sé gap khu khan.
— Gidi phopn y!| khung kinh té. Non &ddy chon mdy d o gau nghj ch.
- Str dung méy xtic gau nghich din dong thuy luc loai: EO-2621A c6 cac thong sd ki
thuat:
+ Dung tich gau : 0.25 m°.
+ Ban kinh lam viéc : Ry = 5m.
+ Chiéu cao nang géu : Hpax=2.2m.
+ Chiéu sau hd dao:  hpe =3.3m.
+ Kich thudc bao: Chiéu rong: 2.1m
Chiéu cao: 2.46m

+ Khéi luong: 5.1Tén.
- Nang suét thuc té cia mdy d o xdc¢ di nh theo cung thic sau:
360Gk, Ky (0
T, K,
Trongdu:
+ g- dung téch gau q=0.25m?®
+ k,- hésbé| m day gau, véi mdy

d o gau ghich v dat cdp 1 cu
k,=1.2

+k,-hé s6 strdung thoi gian, lay k,=0.75

: %ﬁ%

-3.4
+ k -hé s toi clia dat, lay k,=1.2 R GG FRTT
T, : Thoi gian ciia mét chu ky | m viéc.
Teok = tek-Kot-Kquay-

_ Hinh 4-19. Cong tac dao dat
t,: Thoi gian 1 chu ky khi giic quay | 90°. Tra s6 tay chon moy t,= 20(s)

kot : Hé s0 diéu kién db dat cia mdy xyc. Khi db 16n thung xe Kk, = 1.1
Kquay: HE sb phu thudc guc quay ¢ cia mdy d o. Véi ¢ = 90° thd Kquay = 1.0
= Ty =20 x 1.1x1.0= 22 (s).

Nang sudt cia méy xycl : Q= 3600x0.25x1.2x0.75 =30.68 (m®/h).
22x1.2
Khéiluong datd otrong 1cal :  8x30.68 = 245.45 (m°).
Vay sb ca mdy can thiét | n= 224785 445 (ca)
245.45

Tabdtr6 1 méy d o. Nhén cung phuc vu cho cung téc d o moy lay : 4 ngudi.
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Do trong qud trdnh d o ciin cu nhing thoi gian gidn doan non ta lay 10 ca
mody. Tadung 1 mdéy d o dat, nhwvay sé thuc hiend otrong10ng .

b.Chon 6 t6 van chuyén dat
Dit sau khi dao duoc van chuyén di dén mot bii dat trong cach cong trinh dang thi

cong bang xe 6td. Xe van chuyén duge chon sao cho dung tich ctia xe bang boi s6 dung
tich ctia gdu ddo, dung tich hop 1y nhat 13 V,=(4-10) Vi, Khéi lugng dat can cho 13 16n
(Vmay + Vi = 2247.85 + 519.08 = 2766.93 m®) nén ta ding xe tu d IFA c6 dung tich
thing xe 1a 6m°.
- Tinh toan sé chuyén xe can thiét:
Thoi gian mot chuyen T=Te+ Tes+ Tas + TVe

Trong d6: + Tyse  =5ph - Thoi gian d6 dat 1én xe, Thse = 5(ph)

’ + T4 ; Tz = 20ph - Thoi gian di va Ve, gia thiét bai db cach cong trinh 10km,

van toc xe chay trung binh 30 km/h.

+ Tys =5 ph - Thoi gian d6 dat.
= Vay T=5+20+20+5=50ph.
+ Mot ca, méi xe chay duoc: TT = 8;50 =10 chuyén
- Thé tich dat dao duoc trong 1 cala: Vo= 245.45 m?®
- Vay sd xe can thiét trong 1 cala: n= Ve - 24545 4 xe.
gxn 6x10

Viy ta ding 4 xe IFA ty d6 dé chuyén ché dat dao.

4.14.4 TO CHUC THI CONG PAO PAT MONG.

4.14.4.1 Bién phap dao dat.
C6 hai phuong 4n dao dat: dao doc va dao ngang

- Pao doc: May dao dén dau lui dén d6 va do dat sang hai bén ap dung khi chiéu rong
hé dao tir 1.5 — 1.9 1an ban kinh dao 16n nhat.

- Pao ngang: Truc phin quay c6 gau vudng goc vai truc tién cia may, chi nén ap
dung trong truong hop san mat bang khai thac cac mo than 16 thién vi khoang dao rong.

= Chon phuong an dao doc: May ding trén cao dua gau xudng dudi hd mong dao
dat. Khi dat day gau quay gau tir vi tri dao dén vi tri d6 13 6 t6 dtng bén canh. Y nghia
quyet dinh trong viéc néng cao nang suat may dao 1a tiét kiém ting gidy trong thoi gian
chuyén gau tir vi tri dao dén vj tri do.

4.14.4.2 Thiét ké khoang dao.

- Ban kinh dao dit Ry chon bang 0.6 — 0.8 cua ban kinh dao t6i da ( R4=8m). Ta chia
hé dao ra lam 3 dai dao v6i mdi dai dao co chiéu rong 7.94m, may dung gitra dai
dao tién t6i va quay sang 2 bén dé ddo, hét chidu dai 1 dai thi quay lai dao dai tiép
theo. Chiéu sau daoH s =3.3m dao nén chi dao 1 dot.
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MAT BANG DAO DAT BANG MAY MONG CONG TRINH
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Hinh 4-20. MAT BANG PAO MONG CONG TRINH

4.14.4.3 Tinh s6 ca may
Dung 1 may dao E0-2621A dao trong 10 ngay (tinh toan cy thé xem muc 3.1)

Dung 4 xe IFA ¢6 dung tich 6m* dé ché dat dao ra khoi cong truong véi khoang cach
10 km (tinh toan cy thé xem muc 3.2)

4.14.4.4 Tinh luong nhan cong dao dat

- Khéi luong dat dao thu cong Vi = 519.08m°. Dinh muc cho 1 cong nhan dao dat la:
2,4 him®.

- Vay s6 gio cong dao dat 1a: n = 2.4x 519.08 = 1245.7%h.

- S6 ngay cong 1a: 1245.79/8 = 155.72ngdy cong.

- Ma ta thi cong dao may trong vong 10 ngay, nén ta sé& thi cong phan dao dat tha
cong trong vong 10 ngdy va bit ddu ngay sau ngdy dao may. Vay sb luong cong nhan cin
cho cong tac ddo mong thi cong 1a: 155.72/10 = 15.57 1ay 13 16 cong nhan.
4.14.4.5 AN TOAN LAO PONG KHI THI CONG DAT.

- Chuan bj day du dung cu lao dong, trang bi day di cho cung nhén trong qud
trdnh lao dong. ] ]

- B6i véi nhiing h6 d o khung duoc d o qud mdi doc cho phdp, trénh sup do
hod o. ) ] ] ] ]

-L mbac, cau Ion xudong hd d o chac chan.
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-Khi thicungd o dat bang moy, tai cdc ché utu di iquah ng clrthop thd phai
tién h nh|4p dat tao déc | m dudng tam cho u tu ché dat Ion xuong
-L mh ngr o bdo vé xung quanh hé d o, bién chi dan khu vuc dang thi
cung.

- Khi dang str dung moéy d o khung duoc phép I m nhiing cung viéc phu
n okhéc gankhoangd o,mdyd ododatv o u tu phaiditirphda sau xe téi.
- Xe van chuyeén dat khung duoc ding trong pham vi anh hudng clia mat truot.
4.14.5 CONG TAC PHA PAU COC
4.14.5.1 Chon phuong an thi cong ] ] )

Sau khid ov sGa xong ho mung ta tién h nh phd bd tung dau coc. Hién
nay cung téc dap phd bd tung dau coc nhiéu bién phdp khéc nhau:

a. Phwong phdp st dung méy phd: Strdung mdy phd hodc duc dau nhon dé
phd bé phan bd tung d6 qué cét cao d. Muc ddch | m cho cét thdp 16 ra, neo
v od imuang, loai bd phan bd tung kdm pham chét.

_b. Phwong phdp gié m lwc ddnh: Quén métm ngnilung méngv o phan
cot ctu] 16 ra tuong doi d i hoac co dinh ong nhyav o khung cot thop. Chc‘ysag
khi d6 bd tung, d o dat xong, dung khoan hoac dung cdc thiét bi khoc khoan 16
dmo ngo i phda tron cot cao do thiet ké, sau du dung nem thép dungv ol m
cho bd tung ndt ngang ra, bd ca khdi b tung thua tron dau coc bé di.

c. Phwong phdp chén khung:

D o dat dén cao d6 dau coc rdi dd bd tung coc, loi dung bom chdn khung | m
cho bdtung bién chat di, trudc khi phan bd tung bién chat dung ran thd duc bé di.

d. Céc phwong phdp méi str du ng:

- Phuong phdp ban nudc.

- Phuong phop phun khé.

- Phuong phop loi dung viing 6p luc nudc. ‘ ‘

Qua cdc bién phdp tron ta chon phuong phdp phd bd tung dau coc bang moy
ndn khé Mitsubisi PDS-390S cu cung suét P = 7 at.
4.14.5.2 Tinh toan khdi luong cong tac

BPhu coc bd tung clinlaing mv od imétdoan 20 cm. Phan bd tung dap bd
| 0.6m.

Khéi luong bd tung can dap bé ctia mét coc D8OO:

V1 =h.S =0.6x0.3x0.3 = 0.054m>.

Cung trénh cu 236 coc ndn tdng khéi luong bd tung dau coc can dap bd cua ca
cung trénh: V, = 236x0.054 = 12.75m3.
4.14.5.3 T6 chirc thi cong pha dau coc . .

Tra di nh mdc cho cung tdc dap phd bd tung dau coc bao gém cdc cung viéc:

- Lay dau vi tri, ph4 d& du coc bang bua can.
- Bdc xtic phé thai vao thung chira va ding cau dua 1én khoi hd mong.
-Vésinhho nthiénv udn cét thop theo dyng ydu cau k¥ thuét.
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V6i nhén cung 4/7 can 0.72 cung/1 m3.( M6 hiéu di nh mic AA.22310)

Sé cung can thiét | : 12.75x0.72= 9.18 cung. Nhwvay ta b tr6 10 nhén cung
cho cung viéc phd dau coc thuc hién trong 1 ng .
4.14.5.4 COng tac an toan lao dong

- Kiém tra anto  n mdy muc thiét bj trudc khi dua v o strdung.

- Khi khoan khung dé cdc tang bdtung roi tirtrdn cao xuéng.

- Trédnh va cham, chan déng | m a&nh hudng dén coc.

- Trang bi day di dung cu bdo ho lao déng cho cung nhdn.

4.14.6 Ldp bién phdp thi cong dai giang
Ta c6 dién tich van khudn can thiét cho dai va gidng mong nhu sau:

Bang 4-11. THONG KE DIEN TiCH VAN KHUON PAI, GIANG
Kich thudc Dién S6 . Téflg
CAu kién . Rong Cao tich Luz(gng Tongz/ck d'1¢n
Dai (mm) (mm) (m?) Cau (m?) tlczh
(mm) kién (m?)
bai .01 5100 1800 1200 11.02 7 77.11
bai b.02 2400 1800 1200 5.18 20 103.68
bai .03 3300 3300 1200 13.07 2 26.14 | 235.37
Giang G.01 | 4100 300 700 0.86 16 13.76
Giang G.02 | 2100 300 700 0.44 30 13.2

4.14.6.2 Cac can clr dé lya chon van khudn cho dai, giang mong:
+ Yéu cau du chiu lyc trong qua trinh do bé tong.

+ Kich thudc dai mong.

+ Yéu cau cua chu dau tu.

+ Kha nang cua don vi thi cong.

- Van khuén moéng va gléng mong dung van khuén thep dinh hinh dang dugc str dung
rong réi trén thi truong. T6 hop cac tam van khudn thép theo céac kich ¢& phi hop véi
mong va glang mong, cac van khuon duoc lién két voi nhau bang chdt. Dung cac thanh
chdng xién chong tua 1én méi doc cia hd mong va cac thanh nep dimg cia van khuon.

* Uu nhuoc diém dé chon 1 phuong an van khudn thép:
Chon str dung van khuon thép vi ¢6 nhirng vu diém sau so véi van khuon gb:
- Cong trinh 16n doi hoi nhidu van khudn dung van khudn thép tiét kiém dugc luong

16n vat liéu go.

- P luan chuyén ciia van khudn thép cao hon, thoi gian thi cong giam, c¢6 loi vé kinh
te. Nhanh chong dua cong trinh vao st dung.
- Vén khudn thép da dugc dinh hinh nén khong can gia cong ché tao tai cong truong

chi phai t6 hop vai thao tac don gian, d& thi cong.

- P bén, do 6n dinh, kin va khit nudc ximang cua van khuon cao hon hén, khong cé
hién twong giin nd hodc cong vénh khi bi ngdm nudc nhu van khudn gé.

Cong trinh khé 16n can hé s6 luan chuyén van khudn cao va thi cong lap dat thao d&
van khuon tién loi. Ta chon phuong an dai moéng, gidng moéng str dung van khuén thép

dinh hinh.
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* Bo van khuon sir dung trong cong trinh gdm c6:
+ Céc tam chinh.
+ Céc tAm goc (trong va ngoai).
+ Cac loai gong cot.
- Céc tAm van khudn nay duoc ché tao bang ton, co sudn doc va ngang day 3cm
mat khuon day 2cm.
- Céc phu kién lién két: moc kep chir U va L.
- Thanh chdng kim loai.

- Cac dic tinh k¥ thuat cia tAim van khuén sir dung chinh duoc néu trong bang sau:

Bing 4-12. Bang diic tinh ky thuit tim van khuon phing

/. V. A/ O,l//;'/

o o o /| o

o o | o o | o o [ o

Phan loai M3 hiéu Kich thwée (mm) J (cm?) W (cm*)
F10B 301 B 1800 x 300 x 55 28,46 6,55
3015 1500 x 300 x 55 28,46 6,55
3012 1200 x 300 x 55 28,46 6,55
F133 3009 900 x 300 x 55 28,46 6,55
3007 750 x 300 x 55 28,46 6,55
3006 600 x 300 x 55 28,46 6,55
2018 1800 x 200 x 55 20,02 4,42
2015 1500 x 200 x 55 20,02 4,42
F 088 2012 1200 x 200 x 55 20,02 4,42
2009 900 x 200 x 55 20,02 4,42
2007 750 x 200 x 55 20,02 4,42
2006 600 x 200 x 55 20,02 4,42
1518 1800 x 150 x 55 17,63 43
F 088 1515 1500 x 150 x 55 17,63 43
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1512 1200 x 150 x 55 17,63 4,3
1509 900 x 150 X 55 17,63 4,3
1507 750 x 150 X 55 17,63 43
1506 600 x 150 x 55 17,63 43
1018 1800 x 100 x 55 15,68 4,08
1015 1500 x 100 x 55 15,68 4,08
F 088 1012 1200 x 100 x 55 15,68 4,08
1009 900 x 100 x 55 15,68 4,08
1007 750 x 100 X 55 15,68 4,08
1006 600 x 100 X 55 15,68 4,08

Bang 4-13. Bang dic tinh k§ thuit tim van khuén géc trong

S6 hiéu van Dai (mm) Rong (mm) Cao (mm)
khudn
T 1515 1500 150 55
T 1215 1200 150 55
T 0915 900 150 55
T 0715 750 150 55
T 0615 600 150 55
S6 hiéu van khuén Dai (mm) R{ng (mm)
T 1555 1500 55
T 1255 1200 55
T 0955 900 55
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T 0755 750 55
T 0655 600 55

4.14.6.3 Thiét ké van khudén mong.
* Van khuén méng M1:

- Kich thudce dai: 5.1x 1.8 x 1.2m

- Kich thudc giang: 0.3 x 0.7 m
- Lyra chon két hop giira van khuén:
1200x300x55 va 600x300X55;
1200x 150x55 va 600x150x55
thanh g6c1200x150x150x55,
600x150x150x55,1200X55X55.
T6 hop theo phwong dimg, két hop véi
cac thanh tam goc.
Nén tong s6 van khuon str dung cho dai M1:
+ Van 1200x300x55: 38 tim
+Van 600x300x55: 06 tam
+ Van 1200x150x55: 04 tAm
+ Van 1200x55x55 : 04 tim

CAU TAO VAN KHUON MONG M1

TL 1:50

GHI CHU VAN KHUON MONG

00

1

L (1) VANKHUON THEP

(2) THANH NEP NGANG (80x40

1800

@ THANH NEP BUNG

E R

@ THANH CHONG & 100x100

100 |J3solaoofsodaoo] 39

(§) THANH GO GIU CHAN

(6) BULONG GIANG

400,500} (1) THANH GIANG GOC 50x5
5100
7 1-1
3 GIANG MONGT—(2) GIANG MONG /‘*@ =3.000
;) i s ¢ ()
crcwivern NTTTT T T T TR [ [ | oo
BETONG LOTB7.5
a IERER A o
100 |} 1200 bod 2100 Bod 1200 || 100 =
5300
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*Van khuén méng M2:
- Kich thudc dai: 2.4 x 1.8 x 1.2m

- Kich thuéc gidng: 0.3x0.7m
- Lua chon két hop gitra van khuodn:
1200x300x55 va 600x300x55, 1200x100x55, 1200x150x55
T hop theo phuong dimg, két hop véi cac thanh tim goc.
Nén tong s6 van khuon sir dung cho dai M2
duoc bd tri nhu sau:

+ Van 1200x300x55: 24 tAm

+Van 600x300x55: 03 tim

+ Van 1200x150x55: 02 tAm

+ Van 1200x100x55: 02 tim

CAU TAO VAN KHUON MONG M2

TL 1:50
= mwmuwm I B R R R A R
T =
, LJ _H
— o NSNS pa 0
= H}@ I
L . ad,‘%o
= e e e ,.‘.;jg
& 5 A;E‘ngo ]D =y
= B A=
- — T - e
2 i i 2
% LL PSERs L =
g \wm\mmw:%“g:mwwmwww
7| ELUE |5

400504400,

750 04 750
1800

T 2-2
e CIANG MONG [ (2D w

GIANG MONG i ‘ ‘ % ‘ “ ‘ & ‘ ‘ =1
GACH xAYCHEN I I ==&
: HEE —4.300
o ; 750 750 1L 100
BETONG LOT B7.5 To0h ‘ @;

Hinh 4-21. B0 tri van khudn dai M2

*Van khuén méng M3:
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- Kich thuéce dai: 3.3 x3.3x 1.2m

- Lyra chon két hop giira van khuén:

1200x300x55 va van khubn gdc trong:

1200x55x55.

T hop theo phuong dimg, két hop véi cac

thanh tim goc.

Nén tong s6 van khuon st dung cho dai M3 I Al MéN G M3

duoc bo tri nhu sau: .
+ Van 1200x300x55: 44 tAm B
+ Van 1200x55x55: 04 tam

3300

* Van khudn gidng mong G.01, G.02, G.03, G.04:

- Kich thuéc gidng: 0.3x0.7m.

- Chicu dai: + G.01: 4.1m s0 lugng 16 giang. INEE] 0T O
+ G.02: 2.1m sb lugng 30 giang. + T
£ .3 3300
+ G.03: 2.5m s0 lugng 02 gidng. 1-1
+ G.04: 1.0m s6 lugng 02 giang. o
52 ||E|S8|EISIE IS8 |R|88]
i — =
Hinh 4-22. Bo tri van khuon dai M3

- Lua phon yén khuon: 750x200x55 né}l thiéu ta s& to hop thém cac van 750x100x55.
Nén tong s6 van khudn st dung cho giang dugc bo tri nhu sau:
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CAU TAO VAN KHUON GIANG MONG

TL 1:20
, 500  , 300, 500
1 1 1 |
<:>7 | =3.000
=LK ° M
d|F° <
*FRITIOSH]  [ET
GACH CHEN \ o . \ =
D ] L [E s
| of e o | ] -3.800
ik Ak -
BETONG LOTB7.5 S
100 | | 300 | | 100
7 7
500
3-3

GHI CHU VAN KHUON GIANG
@ VAN KHUON GIANG

(2) NEP NGANG
(3) NEP DUNG

(&) GO GIUCHAN

GM.01(SL16) GM.02( SL 30)
-3.0 -3.0
w w
w ) h %4 )
—or . B} o
BETONG LOT — BETONG LOT —
Hinh 4-23. B6 tri van khudn giang
Tir d6 ta c6 bang thong ké khoi luong van khudn moéng (dai va giang) nhu sau:
Bang 4-14. THONG KE KHOI LUQONG VAN KHUON PAI MONG
‘ . Kich thuo .
Céu | Hinh o - Hoe . . Téng
A . Ma hi¢u Dai Solugng | SOLugng | x
kién Dang R y L2 | s0/Ck
(mm) | Rong(mm) | Cao(mm) | (Tam) | Cau kién
F133-
bai Tam 3012 1200 300 55 40 07 266
b.01 phang F133-
3006 600 300 55 06 42
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F088-
1512 1200 150 55 04 28
Goc
trong T1255 1200 55 55 04 28
F133-
3012 1200 300 55 24 480
F133-
Pai Tim 3006 600 300 55 03 20 60
Db.02 | phing FO88-
1512 1200 150 55 02 40
F088-
1012 1200 100 55 02 40
by | Tam F133-
.03 |__phang 3012 1200 300 55 44 02 88
' Goctrong | T1255 1200 55 55 04 08
Bing 4-15. THONG KE KHOI LUQNG VAN KHUON GIANG MONG
Soluon | Solugn T 6ng
Chukien | TN | prs higy e thude J 9 $é/C
dang Dai Rong | Cao (Tém) Cau K
(mm) | (mm) | (mm) kién
F088-
Giang | Tamphan | 2007 750 200 55 40 16 640
G.01 g F088-
1007 750 100 55 02 32
F088-
Giang | Tamphan | 2007 750 200 55 20 30 600
G.02 g F088-
1007 750 100 55 02 60
Bang 4-16. THONG KE KHOI LUONG VAN KHUON
] , ' Kich thudc S6 lugng Dién Téng
Hinh dang | Ma hi¢u . . A dién
Dai (mm) | Rong(mm) | Cao(mm) | (Tam) |tich(m) tich(m?)
F133-3012| 1200 300 55 834 | 410.33
F133-3006 | 600 300 55 102 25.09
Tém phing F088-1512 | 1200 150 55 68 21.22
F088-1012| 1200 100 55 40 10.08 | 875.39
F088-2007 | 750 200 55 1296 | 388.80
F088-1007 | 750 100 55 96 15.12
Goctrong | T1215 1200 55 55 36 4.75
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4.14.6.4 Tai trong tac dung Ién van khuon :

* So do tinh toan:
- LAy ra | tAm véan khuén rong 200 dé tinh, coi 1a dim lién tuc gdi 1én cac suon dung,
chiu luc phan bd déu.

* Tai trong:

- Van khuon thanh dai moéng chiu tai trong tac dong la ap lwc ngang cla hdn hop bé
tdng méi dd va tai trong ddng sinh ra khi ta d6 bé téng va trong qué trinh dam bé tong.

q =q:+gotqs
0=0.312 KN/m
) L L L L ¢ ] I v L L L L L L D ]
60 60 60

1123% 112.3%\ 112.32Rﬂ
46.8

Hinh 4-24. So do tinh van khudn

Trong du:
- Ap luc ngang ti da cua vira bé tong tuoi ( ing v6i phuong phap dam dui):
- (H = 0,75 1a chiéu cao 16p bé tong sinh ra ap luc khi rung dam dui).
P, = n.y.H = 1.3x2400x0.75 = 2340 (Kg/m?).
P', = v.H = 2400x0.75 = 1800 (Kg/m?)
- Tai trong do chan dong khi d6 bé tong ting
- v6i phuong phap d6 bé tong bang may bom bé tong.
P', = P4 = 600 = 600 Kg/m?

VAN KHUON THANH NEP DUNG

P", = n.P4 = 1.3x600 = 780 Kg/m? F— 7
- Tai trong do dam: n . NEP NGANG
P = Pasm = 200 Kg/m®. N . THANH CHONG XIEN
Ptt — P N @ ™
3 — Fdam D) q - = ‘O’ﬁ
=1.3x200=260Kg/m*. N 2 . e
- PBé tinh toan van khudn, ta 1y t6 hop o n > o A
tai trong gém &p luc virta va tai trong 16n hon L A4
trong 2 tai trong do ddm va do bom. S ~§ : ‘ I
TIN5 o
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- Tai trong ngang tong cong tac dung

vao van khuon.
P"=2340+780=3120 (Kg/m?)= 0.312 (Kg/cm?)
P =1800+600 = 2400 Kg/m? = 0.24 Kg/cm?.
Xac dinh khoang cach gitra cac nep ngang, nep dung.

* Dieu kien bén cua tam van khuon:

Miax =

tt|2

10

<R.W

Trong do:
- R = 2100 Kg/cm? cuong d6 cua van khudn kim loai.
- W = 4.42 cm® momen khang uén cua van khuon.

= Khoang cach nep ngang phai thoa mén diéu kién sau:
< [LORW _ \/10>< 2100 4.42
~\ gt 0.312x20

= Chon khoang céch giira cac thanh nep ngang 1 =60 cm

=122 (cm)

* Kiem tra do vong cua van khuon
b vong dugc xac dinh theo cong thirc sau:

tc 14 4
q = 0.24x20x60 = = 0.012cm< L =0.15cm
128EJ 128x20.02x2.1x10 400

= Vay khoang cach cac nep ngang da chon thod man di€u kién bén va di€u kién 6n dinh.

000

%12 KN/M

65000 6000

M=46.8KN/M M=46.8KN/M
* Tinh toan khoang cach gitra cac nep ding:
- So bd chon tiét dién thanh nep ngang: 80x40 cm
- Tai trong phan bé trén 1 m dai thanh nep ngang:
q" = 0.312x60 = 18.72 Kg/m.
q° = 0.24x60 = 14.4 Kg/m.

* Diéu kién bén cho nep thanh dimg:
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qtt E
Mmax = 16 < [G] W

Trong do:
[6] = 2100 Kg/cm?
W = 22.4 cm® momen khang uén cua thanh nep ngang.
— Khoang cach nep ding phai thoa mén diéu kién sau:
1< \/lO.ZlOO.W _ \/le 2100 22.4
q" 18.72

- Chon khoang cach céac thanh nep dung 1 = 150 cm.

= 158.52cm

* Kiém tra dé vong ciia thanh nep dirng.

D9 vong dugc xac dinh theo cong thic sau:
_ gq°l* _ 14.4x150°
128EJ 128x89.4x 2.1x10°

= Vay khoang cach cac nep dimg va tiét dién nep ngang da chon thoa man diéu kién

= 0.303cm < —— =0.375cm
200

bén va diéu kién 6n dinh.
4.14.6.5 K¥ thut thi cong van khudn mong

- Sau khi lap xong cot thép ta tién hanh dung van khuén mong.

- Sir dung cbp pha thép dinh hinh. Cép pha ndy c6 rat nhiéu wu viét: Pong bo, lién
két vitng chic va don gian, dam bao kin, khit, khong bién hinh bién dang, dung lip va
thao d& nhanh, dam bao chit lugng bétong cao ca vé k¥ thuat va my quan.

- Két hop mét phan rat nho cop pha gd cho céc chi tiét phi tiéu chuan.

- Cép pha dugc lam sach va quét chéng dinh trude khi d6 bétong.

Trinh tu ghép cdp pha moéng nhu sau:

- Pinh vi ddy méng va tim mong bang mdy kinh vi.

- Dyng hé van thanh bang cach lién két cac tim khuon dinh hinh lai. Ta sir dung cac
kep kim loai cua van khuon dé lién két cac tam lai véi nhau. Ta lép tor dudi lép 1én, tai
goc dung tAm goc ngoai dé lién két cac tAm vudng goc véi nhau.

- C dinh hé van khuon bang cac dai gong va thanh chéng.

- Khi lap dung xong cbp pha tién hanh nghiém thu trién khai cong tac va d6 bétong.

4.14.6.6 T6 chirc thi cong van khuén mong.
Tra dinh muc dw todn cho cung téc von khuun mung moé hiéu dinh mic
5001b(cho giang ming v mé hiéu 5005¢c cho mang cét déc 1ap- theo di nh muc
726)
N&n : + Giang mung di nh muc 0.45 gidcung /1m?.

+ Mung don di nh muc 0.7 gi&rcung /1m?. (Véi canh nhd nhéat <1.5m).

+ Mung don di nh muc 0.5 gi&rcung /1m?. (Véi canh nhd nhét >2.5m).

S6 nhan cong dé thi cong van khuon moéng duge théng ké trong bang sau:
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Bang 4-17. TK NHAN CONG CHO CONG TAC VAN KHUON PAI GIANG
Ciuen |Pintich | DEYMERS sowio | sty | Tong
(m?) (gidy/m) it cong cong (cong)
Pai P.01 115.92 0.5 5005€ 57.96 7.25
Pai D.02 201.6 0.7 5005c | 141.12 17.64
Pai D.03 31.68 0.5 5005¢ 15.84 1.98 37.79
Giang G.01 91.84 0.45 5001b 41.33 5.17
Giang G.02 92.4 0.45 5001b 41.58 5.20

Do d6 téng s cong dé thi cong van khudén mong 1a: 38 cong. Ta bd tri mot to ddi gdbm

10 nguoi lam trong 4 ngay.

4.14.7 CONG TAC BE TONG LOT. , 7

- Sau khi dao sira mong bang thu cong xong ta tién hanh do bé tong 16t mong. Bé tong
16t moéng dugce d6 bang thu cong va dugc dam phang. ]

- Lép bd tung It B7.5d y 10cm, dién t6ch do réng hon ddy @ iv  ddy giang
10cm vé méi ban, cu tdc dung | m phang ddy d i, ddy giang, gilia sach cdt thop,
han ché viéc mét nudc clia bd tung.
4.14.7.1 Tinh toan khéi lugng bé tong 16t mong.

Khoi luong bd tung 1Ut mung duoc thong kd trong bang sau:

Bang 4-18. THONG KE KHOI LUQONG BE TONG LOT MONG

Kich thudc Bé tong 16t mong 2 Tong
; The S?L Téng/ck thé
Caukién | Dai | Rong | Dai | Rong | Cao tich | cau (m?) tich
m | m [ m | m | m | m® |kin (m)
Pai B.01 | 5.1 1.8 5.3 2.0 01 | 106 | 7 | 742
Paib.02 | 2.4 1.8 2.6 2.0 01 | 052 | 20 | 10.40
Pai .03 | 33 3.3 3.5 3.5 01 | 123 | 2 | 246
Giang 27.98
G.01 4.1 0.3 4.1 0.5 01 | 021 | 16 | 3.36
Giang
G.02 2.2 0.3 2.4 0.5 01 | 012 | 30 | 3.60

4.14.7.2 Ky thuat thi cong bé tong 16t

- Khéi luong bé tong 16t mong khong 16n 1dm, mit khac cip do bé tong 16t chi yéu
cau B7.5 do vay chon phuong an tron bétong bing may tron ngay tai cong truong la kinh
té hon c4, sau d6 duoc van chuyén dén cac hd mong bang xe cai tién hodc xo xach tay.

- Néu van chuyen bang xe cdi tién, dé tronh sut ndhdd o, dong thoi di lai duoc

déd ngtal mcaucungtdcchoxev ngudildn xudng.
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- B& tung lat ming duoc dua xubdng ddy hé mang, san phang. Sau di dam qua
cho phang dé tang thom do chat.

- Trong qué trdnh thi cung tronh va chamv oth nhhéd ol m sutl®dhd
d ov | mlandatv obdtunglitdan dnl m botung bi gidm chét luong.

4.14.8 Té6 chikc thi cong bé tong lot.
*. Chon may tron bé tong ,
Chon may tron bé tong qua 1€ cd6 ma hi¢u SB - 30V c6 cac thong s6 k¥ thuat sau:
+ Dung tich hinh hoc 250 lit
+ Dung tich xuat liéu 165 lit
+ Tan s0 quay n = 20 vong/ph.
+ Thot giar} tron tyg, = 60s.
+ Cong suat dong co N, = 4.1KW
+ Cac kich thudce gioi han LxBxH =1.915x 1.59 x 2.26 m.
+ Trong luong 0.8 T
*. Tinh nang suat cua may
N = st- le- ch. th
Trong do: )
+ Vi 1a dung tich san xuat cua thung tron = 165 lit
+ Ky = 0.7 1a hé so xuat li¢u.
+ Nk 1a s6 mé tron trong 1gi0.
+ tCk = tdévéo + ttr(f)n + tdéra =20+80 + 15= 95(5)
+ Nk = 3600/95 = 38.
+ Kig = 0.8 1a hé s0 str dung tho1i gian.
Vay N =0.165x0.65x38x0.8x8 = 26.08 m°/ca
Thot gian phai tron hét s6 bé tong 16t mong
t =27.98/26.08= 1.07 (ca).
Tra di nh muc : Cung tc bd tung 14t mang véi th  nh phan cung viéc.
- Chuén‘ bi tron, van chuyén vat li¢u trong pham vi 30m. D6 va bao dudng bé tong
dam bao y€u cau ky thuat. ‘
- Gia cong, lap dung va thao d& cau cong tac.
Véi nhdn cung 3/7 can:
+ 1.42 cung/m®, hao phd vat liéu 1.03m? viia/1m® bd tung lat. V6i chiéu rong
<250cm
(M6 hiéu di nh mac AF.11110).
+ 1.18 cung/m®, hao phd vat liéu 1.03m? viia/1m® bd tung lat. Vi chiéu rong
>250cm
(M6 hiéu di nh mac AF.11120).
Sé nhdn cung thi cung cung téc bd tung lat mung thé hién trong bang sau.

Bang 4-19. THONG KE NHAN CONG CT BE TONG LOT MONG
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Chu kién Thé DPinh mitc | Ma hiéu dinh | SO ngay Tong

: tich(m® | (cong/m?) murc cong (cong)
Pai B.01 7.42 1.42 AF.11110 10.54
Pai .02 10.40 1.42 AF.11110 14.77

bai b.03 2.46 1.18 AF.21120 2.90 39.15
Giéng G.01 3.36 1.42 AF.11110 4,77
Giéng G.02 3.60 1.42 AF.11110 5.11

4.14.9 CONG TAC COT THEP MONG ,
Sau khi do bé tong 16t mong ta tién hanh lap dit cot thép mong.

4.14.9.1 Nhing yéu cau chung ddi véi cbt thép mong.
- Cot thép dugce dung ding chung loai theo thiét ke.

- C6t thép dugc cit, udn theo thiét ké va duoc budce ndi bang day thép mém ¢1.

- Cbt thép duoc cit udn trong xudng ché tao sau d6 dem ra lap dit vao vi tri. Trude khi

lap dat cot thép can phai xac dinh vi tri chinh x4c tim dai coc, truc giang mong.
- Sau khi hoan thanh viéc budc thép can kiém tra lai vi trf cua thép dai coc va thép
giang.

4.14.9.2 Khéi luong cong tac cdt thép mong.
Khoi lugng cong tac cot thép mong dugce thé hién trong bang sau:

Bang 4-20. Khdi lwong cong tac cot thép
.7 Khbi : » :
L4 Thé tich S.L cau Tong/ck | Tong KL
0, s

Cau kien md | ) 11(1l3$g kién (KG) (KG)

Pai D.01 11.016 1 864.75 7 6053.25

Pai D.02 5.184 1 406.94 20 8138.80

Pai .03 13.068 1 1025.84 2 2051.68 18479
Giang G.01 0.861 1 67.58 16 1081.28
Giang G.02 0.441 1 34.62 30 1038.60

4.14.9.3 Ky thuat thi cong cdt thép mong.
Lap cotthdp dai mung:

- X&c¢ di nh truc mang, tdm mang v cao do dat lusi thdp & mung.

- DYt ludi thdp & dé mang. Ludi n  y cd thé duoc gia cung s8n hay |8p dét tai hd
mung, |udi thop duoc dat tai trdn nhiing miéng kd bang bd tung dé dam bao
chiéud y Idp bdo vé. Xoc di nh cao dé bd tung mang.

Lip d&tcdtthép c6 mung:

- C6t thoép chécd mung duoc duoc bé chén v duoc di nh vi chénh xdc bang
mét khung gb sao cho khoang cdch thép chi duoc chénh xdc theo thiét ké.
Sau di ddnh dau vi tré cbt dai.
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- Léng cbt dai v o coc thanh thdp dung, dung thdp mém ¢ = 1 mm budc chat
cbt dai v o thop chu, cdc mbi ndi clia cdt dai phai so le khung nam trdn mot
thanh thdp dung.

- Sau khi budc xong don sach hd ming, kiém tra vi tré dat ludi thop dé& mung v
budc chat ludi thdp véi cbt thop ding.

4.14.9.4 T6 chirc thi cong cbt thép mong. .
Tra dinh mutc dy toan véi cong tac cot thép mong véi thanh phan cong viée:
Lam cdt thép tay gdm cac cong viéc sau day:
- Kéo thing st vong.
- Chat.
- Nin ubn
- Néi budc thanh khi dit vao khuon hodc budc tai chd, dit sat cau kién.
- Budc miéng xi-méng 16p bao vé.
- Van chuyén cbt thép trong vong 30m.
Truong hop chit va udn bang may thi dinh muc va don gia nhan vé6i cac hé sb: 0.7 véi
maong.
Ma hiéu dinh mirc 4001d. Hao phi nhan céng la 5.0x0.7=3.5.
Tir d6 ta c6 s6 lugng nhan cong cho cong tac cot thép mong nhu sau:

Bing 4-21. THONG KE NHAN CONG CT COT THEP MONG
Chu kien Tong/ck Pinh muc M;ir}i@u S6 gio S6 ngay Tong
' (kG) (gi0/100KG) it cong cong (cbng)
bai .01 6053.25 3.5 4001d 211.86 26.48
bai .02 8138.80 3.5 4001d 284.86 35.61
bai D.03 2051.68 3.5 4001d 71.81 8.98 80.84
Giéng G.01 | 1081.28 3.5 4001d 37.84 4.73
Giéng G.02 | 1038.60 3.5 4001d 36.35 4.54

4.14.10 CONG TAC PO BE TONG MONG, GIANG MONG.

4.14.10.1 Bién phap k¥ thuat thi cong bé tong dai glang mong.-
Sau khi hoan thanh cong tac van khudn mong ta tién hanh d6 bé tong mong. Bé tong

mong duoc dung loai bé tong thwong pham cip d6 bén B25, thi cong bang may bom bé
tong.

- Cong viéc dd bétong dugc thuc hi¢n tir vi tri xa vé gén vi tri mdy bom, khodng cach
tir miéng 6ng bom dén vi tri d6 phai < 2m. Bétong duoc chuyén dén bang xe chuyén
dung va dugc bom lién tuc trong qua trinh thi cong.

- Bétong phai duoc d6 phan 16p, mdi 16p day 30 cm, d6 dén dau dung dam dui dé dui
ngay dén day. Khi ddm xong mot vi tri, dé di chuyén téi mot vi tri khac phai rat dam ra
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va tra dam tir tir. Khoang cach giira 2 vi tri dAm phai < 2R, (R,-ban kinh anh huéng cua
dam).

- Do chiéu cao dai méng 1.2m, hé s6 bé mit ciia bé tong ban day tuong dbi nho,
cudng do twong dbi cao, luong xi mang dung nhiéu, ngoai ra con c6 yéu cau khong thAm
nuéc, chong xam thyc. Trong thuc te van d¢ 16n nhat anh hudng den chat luong thi cong
mong bé tong cbt thép khdi 16n 1a van dé nut. Vi vy dé giam sinh vét nit ngudi ta cd thé
sir dung cac bién phap sau:

+ Dung phy gia d¢ lam giam nhiét luong toa ra do qua trinh thuy hoa cua xi méng.

+ B¢ dam bao bétong mai do co dieu kién dong clirng thich hop, tranh vi co ngot
som sinh ra nirt thi sau khi d6 xong phai kip thoi che day va giit nude bao dudng dam
bao bé mit luén am uét. Nhung can chu ¥ khi bao dudng can dam bao d6 chénh nhiét do
bé mit va bén trong khong dugc vuot qua néu khong phai day bang ni 16ng va vat liéu
gilt nhiét dé dat dugc hiéu qua vura gitr nudc vira gitt nhiét.

- Bao dudng bé tong: Bétong sau khi do 4-7 gio phai duoc tudi nude bao dudng
ngay. Hai ngay dau ctr 2 gio tudi nudc mot lan, nhitng ngay sau tir 3-10 gio twdi nudce
mot 1an tuy theo diéu kién thoi tiét. Bétong phai dugc gitt Am it nhét 1a 7 ngay dém.
Truong hop néu troi ning to phai phi cat hoic dip bao tai va doi nude. Trong qua trinh
bao dudng bétdng néu c6 khuyét tat phai duoc xur 1y ngay.
4.14.10.2 Tinh toan khoi lugng va chon mdy thi cong.

a. Tinh toan khoi luwgng.

Khéi lwong bé tong mong duoc tinh toan trong bang sau:

Bang 4-22. THONG KE KHOI LUQONG BE TONG MONG
IR = KIC}} thude Thé tich SLL Té)ng/ck T;OI}g
Cau kién Dai Rong Cao (mg) cau (mg) thé téch
(m) (m) (m) kién (m?)
bai B.01 5.1 1.8 1.2 11.016 7 77.112
bai B.02 2.4 1.8 1.2 5.184 20 103.68
bai B.03 3.3 3.3 1.2 13.068 3 39.204 | 249.354
Giang G.01 4.1 0.3 0.7 0.861 16 13.776
Giang G.02 2.2 0.3 0.7 0.462 30 13.86

Céc dai c6 chiéu cao bang 1.2m > 0.8m; chiéu rdng cac canh > 2.5m, nén thudc loai
bé tong khoi 16n. Do d6 ta can xtt 1y k¥ thuat cho d6 bé tong khéi 16n:

- Phan khu bétong cho hé dai giang: do thoi gian thi cong trong thanh phd thuong han
ché (& day gia thiét tir 21h — 5h sang hom sau), khoi luong thi cong 16n va mat bang bd
tri trat hep nén néu khong thé b tri d6 bétong trong mot ngay thi can phai phan khu d6
bétong cho hé dai giang. Hodc do van dé to chirc thi cong cic cong viéc duoc lam gbi
nhau ciing c6 thé phai phan khu dé d6 bétong. Mot sd yéu cau trong phan khu khi d6
bétdng:

+ Viéc phan khu d6 bétong ddng nghia véi viéc c6 mach ngimg. Vi tri mach
ngimg cho dam san phai b tri & vi tri 1/3 — 2/3 nhip cho moi hudng d6 (song song hoic
vudng goéc voi dam chinh).
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+ Mach ngimg phai dé phang vuodng goc voi truc cua céu kién. Bién phap giai
quyet dé cho bétong giira hai 16p an chéc véi nhau la: lam v¢ sinh mach ngung trude khi
d6 tiép, tu6i nude xi mang dé ting sy dinh két. Néu mudn dat mach ngung 6 vi tri khac
1/3 - 2/3 nhip thi phai bd tri luéi thép ting cudng chiu lyc cit chd mach dirng..

- Do d6 bé tong khéi 16n dé phat sinh co ngot do nhiét nén theo quy pham c6 céac bién
phap khic phuc nhu sau:

+ Do céc dai chdng nhau bang cac gidng méng nén do6 bé tong déu tit ca cac cdu
kién(nhu dai, gidng mong), d6 thanh nhiéu 16p v6i mdi 16p co chiéu day phu thugc vao
ban kinh anh hudng cta dam, thuong <= 3/4hgm (=0.5 - 0.75m v6i dam loai trung).

+ Chéng phat sinh nhiét bang 3 cach: dung phu gia chdng co ngot dung nudc lanh

tron bé tong, dung ¢t liéu 16n nhu cudi s6i tham chi 1a d4 hoc nhung van phai dam bao
diéu kién khong anh hudng dén ¢t thép, cach thir 3 1a sir dung mach ngimg & céc giang
dai & 1/3 - 2/3 nhip nhu da dé cap ¢ trén.

Tir d6 ta chia phan khu bé tong thi cong méng thanh 2 phan khu.Nén khdi luong bé
t6ng cho 1 phan khu la 249.354/2 = 124.68 m®.

b. Tinh toan chgon may thi cong.

* Chon xe van chuyén bé tong:

- Bé tong dai mong duoc cung cap bang xe van chuyén bétong thuong pham chon ’
theo moi quan hé gitra khoi luong bé tong mong + dai va thoi gian d6 bétong sao cho s6
xe can thiét d¢ d6 bé tong la it nhat. Chon xe van chuyén bé tong thuong pham KAMAZ
ma hiéu SB-92B c6 cac thong so k¥ thuat sau:

- Dung tich thing tron: 6 m®

- Dung tich thing nudc: 0,75 m®

- O 16 co s0: KAMAZ - 5511

- Cong suat dong co: 40 KW

- Toc dd quay cua thung tron:9-14,5vong/phut

- Do cao do V§1t liéu vao: 3,5 m

- Thot gian do bétong ra: 10 phut

- Trong lugng xe: 21,85 T

- Van toc trung binh: 60 km/h
Tram trdn cach cong trinh 10 km. Ta c6 chu ky lam viéc cua xe:

Tk =T nhan + 2. Tchay + Tag + Teno-
Trong do:
Tonan = 10 phut
Tenay = (10/60)x60 = 10 phdat.
Td6 =10 phl]t
TChCY =5 phL'Jt
= Ty =10+ 10.2 +10 + 5 = 45 phut.

S6 chuyén xe chay trong 1 ca:

M = 8x0.85x60 _ 8x0.85x60 _ 9(chuyén).
Ty 45
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Khoi lugng bé tong 1 phan khu la 124.68 m® nén can 124.68/6=20.78 xe chd bé tong.
Nhung moi xe 1 ca chay dugc 9 chuyén nén can 20.78/9=3xe. Vay ta sir dung 3 xe 6 t6
cho bé tong thuong pham trong 1 ca.

* Chon mdy bom bé tong.
Co s¢ dé chon may bom bé tong: ’

- Can ctr vao khoi luong bé tong can thi€t cua mot phan doan thi cong.

- Can cur vao tong mét bang thi cong cong trinh.

- Khoang céach tir tram tron bé tong dén cong trinh
Ta chon may bom loai: BSA 1004E c6 cac thong sb ky thuat sau:

+ Nang sudt ky thuat: 30 (m%/h)

+ Dung tich phéu chira: 300  (lit)

+ Cong suat dong co: 3.8 (kW)

+ Puong kinh 6ng bom: 180  (mm)

+ Trong lugng may: 25 (D)
+ Ap luc bom: 75  (bar)
+ Hanh trinh pitténg: 1000 (mm)

V. _ 12468
N, T  30x8x0.85

Vay chi cﬁq chon 1 may bom la du.
* Chon may dam dui:

S6 may bom can thiét : n = 0.61

Chon dam dui loai U-50, c6 cac thong $6 k¥ thuat sau:
+ Puong kinh than dam: d =5 cm.
+ Thoi gian dam bé tong: 30s
+ Ban kinh tac dung : 30 cm.
+ Chiéu sau 16p dam: 25 cm.
+ Nang sudt : (25 +30) m?/h.
+ Ban kinh anh hudng: 60 cm.
Ning suat may ddm: N = 2.h.r%.d.3600./(t; + t, ).
Trong d6: r — Ban anh hudng ctiia ddm r= 60 cm = 0,6 m
D — Chiéu day 16p bé tong can dam, d = 0.2 +0.3.
t, — Thoi gian dam bé tong. t; = 30s.
t,— Thoi gian di chuyén dam. t, = 6s.
k — Hé sb st dung k = 0,85.
= N=20,85.0,6".0,25.3600\(30+6) = 15,3 (m°/h). ,
SO lugng dam can thiét: n = V/(N.T) = 124.68/(15,3.8.0,85) = 1.2 lay n=2.
4.14.10.3 Tb chirc thi cong bé tong dai giang.
Tra dinh mtrc du toan xay dung co ban vdi cong tac
Thanh phan céng viéc:
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Chuén bi, gia cong, lép dat, thdo d& cau cong tac (néu co); Lép dat va di chuyén 6ng
bom theo ting diéu kién thi céng cu thé. D6 va bao dudng bé tong theo ding yéu cau ky
thuat.

Dinh mirc nhan céng cho 1m>bé tdng méng dung bé tdng thuong phim va db bang bom
tu hanh. Nhan cong bac 3/7.

+ Vi chidu rong mong < 250 cm. Dinh muc 0.85 cong/m®.

Ma hi¢u dinh muc AF.31110

+ V6i chiéu rong méng > 250 cm. Pinh muc 1.21 c()ng/m3.

Ma hiéu dinh mirc AF.31120

Ta c6 bang thong ké nhan cong cho cong tac bé tong dai giang sau:

Bing 4-23. THONG KE NHAN CONG CT BE TONG PAI GIANG

Chu kien Thé Dinh muc Ma hi¢u S6 ngay Tong

- tich(m® | (cong/m?) dinh muc cong (c6ng)
Pai D.01 77.112 1.21 AF.31120 11.663
Pai .02 103.68 0.85 AF.31110 11.016

Pai .03 39.204 1.21 AF.31120 5.9296 31.73
Giang G.01 | 13.776 0.85 AF.31110 1.4637
Giang G.02 13.86 0.85 AF.31110 1.4726

4.14.11 CONG TAC THAO VAN KHUON PAI GIANG MONG
4.14.11.1 K¥ thuét thi cong thao van khudn dai giing.

Bétong mong d6 sau 36 gio co thé thdo cop pha dé ludn chuyén. Xem xét chat luong bé
mat béténg néu co khuyet tat phai xu Iy ngay. Voi bétong toan khéi thuong xay ra hién t-
uong ré ¢ cac murc do, trang mat va nat chan chim trén bé mat.

- R bétong do khong dam k¥, nhit 1a 16p vira bétong giita ¢t thép chiu luc va van
khuon (16p bao vé), do vita bétong bi phan tang khi van chuyén, do vita bé tong tron
khong déu hoidc do cdp pha ghép khong kin khit 1am chay mat vira xi mang.

Bién phép xur Iy:

V6i truong hop rd mit (16 nhe) thi dung xa beng, que sit hodc ban chai sat tay sach cac
vién da nam trong ving 1 sau d6 ding vira bétong mac cao hon mac thiét ké trat lai va
xoa phang mit.

Véi truong hop 16 siu thi dung duc sat va xa beng cdy sach cac vién da nam trong ving
10, ghép cbp pha (néu can) va d6 bu bang vira bé tong mac cao hon mac thiét ké.

Véi truong hop 16 thau sudt ¢6 thé dung vira bétong méc cao phu gia trong ng va ding
bom ap luc 16n dé bom trat lai.

- Hién tuwong tring mat: Do khong bao dudng hoic bao dudng chua dii. Xt 1y bang cach
dap bao tai, rai cat hodc mun ca 1én bé mat bétong rdi tudi nude thudng xuyén trong vong
5 dén 7 ngay.

- Hién twong ntt chan chim do khong cach ly bé mit bétdng méi db khoi tac dong cua
nhiét d6 cao khién cho hoi nuéc thoat ra qua nhanh gay co ngét bétong. Pé khic phuc,
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dung nudce xi ming xtr 1y vét nirt va dung bao tai uét phu 1én bé mit bétong, bao dudng

theo quy dinh.

Trinh ty thdo d& dugc thuc hién ngugc lai vai trinh tu la‘ip dung van khuon.

4.14.11.2 Tb chirc thi cong thao van khudng dai gidng.
S6 luong nhan cong cho cong tac thao dd van khuon dai giang dugce thé hién trong bang.
Lay theo dinh muc 24-2005 nhu sau:

Bing 4-24. TK NHAN CONG CHO CT THAO DG VAN KHUON PAI GIANG

Chukien [Pt | DRY [VERST i | souiy | Ton
(m?) (git/m?) it cong cong (cong)
bai D.01 115.92 0.26 5005e 30.139 3.767
Dai .02 201.6 0.23 5005e 52.416 6.552
bai b.03 31.68 0.26 5005e 8.2368 1.030 16.93
Giang G.01 91.84 0.23 5001e 21.123 2.640
Giang G.02 92.4 0.23 5001e 21.252 2.656

Ta bd tri 1 td d6i 10 ngudi va thi cong thao van khudn dai giang trong thoi gian 2 ngdy.

4.14.12 CONG TAC SAN NEN TANG HAM: , o o
Sau khi thao d& toan bg van khuon dai va giang mong, tién hanh 1ap dat, san nén dén
cao trinh dy ting him. Vi khdi lwong san 14p 14 922.31m>. Theo dinh mirc 24-2005- thi

cong lap dat nén ta tinh toan sd cong nhan tham gia san dat 1a 20 nguoi va lam viéc trong

4 ngay:
Taco

Bing 4-25. tong hop khdi lwgng lao dong phian ngim sau:

S6
Tén cone vide Pon | Khbi Dinh S6 S6 Cn
g Vie Vi Luong Murc Cong Ngay | (May
)
1 2 3 4 6 7 8
Thi cong ép coc 100m 5244 2.48 130 65 10
Thi cong ép cir 100m | 1683.73 | 1.62 27.28 28 10
N , 100m
bao dat bang mdy 3| 224785 | 0.48 10 10 | 5
Pao dét thu cong m® | 519.08 | 0.62 320 10 32
Pha bé tong dau coc m° 1275 | 0.72 9.18 1 10
D6 bé tong 16t mong m° 27.98 1.42 39.15 2 20
Dit cot thép dai giang T 18.479 | 6.35 117 6 20
e o ans i 100m
Ghep vdn khuon dai gidng 2| 87539 | 38.28 | 335 10 | 34
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Do bé tong dai giang m° 1245 | 0.033 2 2 10
, , ~ e 100m

Thao van khudn dai giang 2 875.39 0.23 33.86 4 10

Lap dat dén day san t.him 100m | 92931 | 0.533 71.48 4 20

4.14.12.2 AN TOAN LAO PONG

- Pho bién kién thirc va an toan lao dong, ndi quy cua cong truong cho cong nhan.

- Trang bi ddy du cac phuong tién bao ho lao dong cho cong nhan.

- Kiém tra may moc trude khi dua vao sir dung.
- Chi dwa may moc vao cong truong khi di duoc kiém dinh.
- C6 hang rao ngan cach, bién béo, bién chi dan.

- Kiém tra thiét bi, may mac, vé€ sinh ¢4 nhan, dung cu phong hd lao dong, chd lam

viéc dé tranh tai nan xay ra.
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CHUONG 9:THIET KE BIEN PHAP THI CONG PHAN THAN VA
HOAN THIEN

4.15 TO HOP VAN KHUON.
- Vi ta str dung van khuon dinh hinh nén ta phai t6 hop van khuon dé dé dang ghép va di
thué van khudn. Néu ta thué theo dién tich thi dién tich van khuon ghép dugc s€ bé hon
rat nhiéu so vé6i dién tich ta di thué, didu ndy gy nén su thiét hai vé kinh té. Do d6 ta ldy
tang dién hinh d6 1a tang 4 dé t6 hop van khuon
St dung van khuon thép dé 1am van khuén cho tat ca cac ciu kién.
B6 van khudn bao gom :
+ Cac tam van khuon chinh va céac tam goc (trong va ngoai). Van khuodn nay dugc ché tao
bang ton day 3-5 mm

+ Céc phu ki¢n lién két: mée kep chir U, chot chir L.

+ Thanh chong kim loai.
- Uu diém cua bo van khudn kim loai:
+ C6 tinh "van nang" dugc lap ghép cho cac do1 tugng két cau khac nhau: mong khoi 16n,
san, dam, cot, bé ...
+ Trong lugng céc van nho, thich hgp cho viéc van chuyén lap, thdo bang thu cong.
Ta c6 bang thong ké khi luong van khudn cho tang dién hinh nhu sau:

4.15.1 Van khuén cét.
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CHI TIET VAN KHUON COT

GHI CHO VAN KHUON COT
VAN KHUON cOT
D GONG COT
) CAY CHONG THEP
{O NEP CHAN COT
SAT NEO
BULONG GONG COT
THEP CHO COT
A 80X100 CHAN CHAN CAY CHONG
TANGDO NEO GIU
[0 GIAO CONG TAC
D) SANCONGTAC

200 L

o 500

o 500

3060
o 500

500

500

e 300

=
r
T

r
—
IT
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1000 . ) —
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r
r
1
e
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rrrrrrr

o e e e
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'_I_I_I_I_I_I_I_FI_I_I_I_I_I_I_
r
f
-

600 - 600

Hinh 4-25. Van khuén cjt

Ta c6 bang thong ké khéi lugng van khudn cot cho ting ting nhu sau:

Bang 4-26. THONG KE KHOI LUQONG VAN KHUON CQOT
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Kich thuéc S0 . .
Ting | Chukién M3 hiéu _ - lwong | SLCau | Tong
Dai Rong(m | Cao(m £ kién so/tang

mm | m | m | (MW
C F133-2012 | 1200 200 55 28 1008
Ham | (500x1000) | F133-1012 | 1200 100 55 4 36 144
T1255 1200 55 i 8 288
- F133-2018 | 1800 200 55 28 1008
T1 F133-1018 | 1800 100 55 4 36 144
(500x1000) T1855 1800 55 : 8 288
. F133-2015 | 1500 200 55 28 1008
T2 F133-1015 | 1500 100 55 4 36 144
(500x1000) ——=7ee7 1500 55 i 8 288
- F133-2015 | 1500 200 55 24 864
TST5 | sonosp) | L3515 | 1500 150 55 4 36 144
T1555 1500 55 i 8 288
C F133-2015 | 1500 200 55 24 864
T6-T8 | (400x900) | F133-1015 | 1500 100 55 2 36 72
T1555 1500 55 i 8 288
C F133-2015 | 1500 200 55 12 432
TO-T11 | (350x850) | F133-1515 | 1500 150 55 16 36 576
T1555 1500 55 i 8 288

76 HOP VAN KHUON COT

4.15.2 KIEM TRA ON BINH VAN KHUON.
4.15.2.1 Van khudbn cbt.
K VA A Ap o oA P A A w1818 1818 18|k
- Thiét ké van khudn cho cot cua tang dién hinh bao gom cot oYY YL
Sl|sesB 8|S
500x1000 38131212 3|3
- Chicu cao ¢t : 2.6 (m). ,
- T6 hgp van khudn theo phuong ding tir cac tam van: 200x1500,
100x1500 va 4 goc ngoai 1500x55.
a. Xoc di nh tai trong toc dung Ion von khuun. 2181818181813
- . AESHSEISESBISEEES
Céc tai trong tac dung 1én van khudn dugc lay theo ti€u chuan S % % g % g S
thi cong bétong cot thép TCVN 4453-95. Van khuon cot chiu tai BREEE
trong tac dung ngang cua hdn hop bé tong méi d6 va tai trong dong
khi d6 bétong bang 6ng Voi. ]
+ Ap luc ngang t6i da ctia vita BT méi d6 xac dinh theo cong g 5 S
thire (Gng voi phuong phap dam dui). R R
q°= y.h= 2400%0.75 = 1800 (Kg/m?) 1000 |

Hinh 4-26. B6 tri van khudn cot
g = ny.h =1.3x2400x0.75 = 2340 (Kg/m?)

Véi H=1.5r=1.5x50 = 75cm= 0.75m (r = 50 cm: ban kinh hoat dong cua dam
dui).
+ Mt khac khi d6 BT bang dng voi thi tai trong ngang tac dung 1én van khuén 1a:
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g5 = Pgs = 600 (Kg/m?)
gy = n.Pg = 600 x1.3 = 780 (KG/m?)

= Tai trong ngang tac dung Ién van khuon la:
q“ = 1800 + 600 = 2400(Kg/m?)
q"= 2340 + 780 = 3120 (Kg/m?)

Tai trong ngang tac dung 1én mit 1 van khuén cot c6 tiét dién 200x1500 la:
q= q"x0.3 = 3120x0.3= 936 (kG/m)
b. Tonh khod ng cdch giira coc gung cot.

Goi céac khoang céach gitra cac gong cot la 1y, coi van

Hinh 4-27.
khuon canh cot nhu dém lién tuc véi cac gdi tua la gong L ) ~ ~
cOt. M6 men trén nhip dam lién tuc la: SO PO TINH VAN KHUON COT

alg

max— 1_; % HHT it ¢4 ‘ML\
Khoang coch gilia cdc gung cot chon theo diéu | & ) .
kién bén nhwsau: : | ‘
O'=MSR:>| < 1O'R'\N= i o b

w ’ ‘\/ q b

Trong do: s
=\/10X25190:36X 4.42 _ 99.58(cm) N ) .
+ R- Cuong dd cua van khuon kim loai, R=2100 g ) .
kg/cm?. ) | ‘
+ W- M6 men khang udn cta van khudn 200x1500: 2 ) 9
W = 4.42 cm® Ani=al ‘

Chon khoang cach gitra cac gong cot 1a ;=50 cm. A ] - )

Gong cot dung gong kim loai (g6m 4 thanh thép hinh lién két
v6i nhau bang cac bu 16ng ).
g=936KN/m

)
| 300 % 500 S 500 o 500 W%f 500 A7 | 200

1 1

19.5

1
SRR SN W
M=23.4KN/m M=23.4KN/m M=23.4KN/m

c. Kiém tra do vong cua van khuon cot.

19.5

- Tai trong dung dé tinh vong cta van khudn cot (Dung gia tri tiéu chuan).
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= 2500 x 0.3 = 750 (Kg/m).
- b6 vong cua van khuon duoc tinh theo diéu kién 6n dinh :
qtcl4
" 128EJ

Trong do:
+ E: M6 dun dan hdi cua thép, E = 2.1x10° Kg/cm?.
+J: M& men quan tinh cta bé rong van J = 20.02 cm”.

4
o 1>x0 =0.009cm
128x2.1x10° x 20.02
| 50
- Do vong cho phép: [f]= —=—- =0.125cm
' 8 phép: (1] 400 400

f <[f] do d6 khoang cach gitra cac gong cot = 50 cm la bao dam.

4.15.3 Van khuon san.

Bang 4-27. THONG KE KHOI LUQNG VAN KHUON SAN
Hinh o Kich thudc Sb luong
. Ma hiéu = ;
Dang Dai (mm) | Rong(mm) | Cao(mm) (Tam)
F133-3018 1800 300 55 2
F088-2018 1800 200 55 20
F088-1018 1800 100 55 36
Tim F133-3015 1500 300 55 468
ohing F088-2015 1500 200 55 92
F088-1515 1500 150 55 72
F133-3012 1200 300 55 132
F088-2012 1200 200 55 22
F088-1012 1200 100 55 12
T1815 1800 150 150 170
Goc trong T5515 1500 150 150 100
T5512 1200 150 150 36
T5507 750 150 150 4
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Hinh 4-28. B0 tri van khudn % san 3-10

4.15.4 Vén khuén dam. ‘
Dam trong cong trinh gom 5 loai chinh la dam 300x600 (D1), 300x500 (D2), 220x400

(D3), 200x350 (D4), 110x250(D5). Céc tim van khuén t6 hop cho 5 loai dAm nay nhu
Sau:
+ Dam D1-300x600:
Van day 1a 1 tAm van khuon c6 bé rong 300.
Van thanh trong to hop tir 1 tam rong 300 va 2 tam 150 (vi san day 120).
Vén thanh ngoai to hop tir 3 tim rong 300.
+ Dam D2-300x500:
Van day t6 hop tir 1 tim rong 300.

Van thanh trong to hop tir 2 tam rong 200.
Van thanh ngoai to hop tir 2 tam rong 200.
+ Dam D3-220x400:
Van day t6 hop tir 1 tim rong 200, con lai chén thém bang thanh gb
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Vén thanh trong t6 hop tir 1 tim rong 300.
Van thanh ngoai t6 hop tir 2 tim rong 200.

+ Dam D4-200x350:
Van day t6 hop tir 1 tim rong 200.

Van thanh t6 hop tir 1 tdm rong 150 va 1 tdm rong 100.

+ Dam D5-110x250:
Van day to hop tir 1 tdm rong 150.

Vén thanh trong to hop tir 1 tam rong 150.

CHI TIET VAN KHUON DAM D1

, 300 , 300 , 300 150, 300 150, 300 , 300 , 300 ,
11T T 1T 1T 1T

4 2 3 @

GHI CHU VAN KHUON DAM

® VAN KHUON SAN

@ TAM GOC DUNG CHO SAN

@ VAN THANH DAM

@ BETONG SAN

® VAN DAY DAM

XA GO NGANG DS DAM 30X70
@ XA GO DOC

GIAQ DO XA GO SAN

@ XA GO NGANG DG VAN SAN
@ THANH CHONG VAN DAY DAM

@ THANH CHONG XA GO O DAY SAN

® XA GO DOC DO XA GO SAN
@) KICH DAU COT
@ NEP DUNG

Hinh 4-29. Miit cit dam D1
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CHI TIET DAM BIEN

300 15000, 300
11

, 300
1 1

GHI CHU VAN KHUON DAM

(™ VAN KHUON SAN

@ TAM GOC DUNG CHO SAN

@ VAN THANH DAM

@ BETONG SAN

® VAN DAY DAM

XA GO NGANG DO DAM 30X70
@ XAGODOC

GIAO DO XA GO SAN

@ XA GO NGANG DO VAN SAN
@ THANH CHONG VAN DAY DAM
@ THANH CHONG XA GO DO DAY SAN
@ XA GO DOC DA XA GO SAN
@ KiCHDAU COT

@ NEP DUNG

Hinh 4-30. Mt dam D3

Ta c6 bang t6 hop van khuon cho dam nhu sau.

Bing 4-28. THONG KE KHOI LUQONG VAN KHUON DAM

- . . ¢
g ; r;]g M3 hiéu Kich thudc luong ( /tang)
Dai (mm) Rong(mm) Cao(mm) (Tam)
F133-3018 1800 300 55 326
F088-1518 1800 150 55 12
F133-3015 1500 300 55 166
Tam F088-1515 1500 150 55 92
phang F133-3012 1200 300 55 126
F088-1512 1200 150 55 56
F133-3009 900 300 55 24
F088-2009 900 150 55 8
T1815 1800 150 150 2
T5515 1500 150 150 96
T5512 1200 150 150 52
GOac trong T5509 900 150 150 12
T1515 1500 55 - 40
T1215 1200 55 - 20
T0615 600 55 - 20

4.15.4.2 Van khuon dam.
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Tonh von khuun ddy dam.
a. Tai trong tac dung lén van day.

Van khuén day dam dugc tua 1én cac thanh xa g6 10x10cm. Cac thanh xa gd nay tua

lén xa g6 chinh, va cac thanh xa g6 chinh lai duoc tura 1€n hé cot chéng.
Tai trong tac dung lén van day goém:

+ Trong lugng van khuén: g = 20 Kg/m®.
q"=20x1.1 = 22 Kg/m?

+ Trong lugng ciia BTCT dam (caoh=70 cm)
q°= y.h=2500%0.7 = 1750 Kg/m?.
q¥ = 1750x1.1 = 1925 Kg/m?

+ Tai trong do nguo1 va dung cu thi cong:
q¥ =250 Kg/m ?

gt = 250x1.3 = 325 Kg/m?

+ Tai trong do d6 bé tong; q'°= 400 Kg/m?.
qt= 400x1.3 = 520 Kg/m?,
— Tai trong tinh toan trén 1m?® van khuon a:
q'= 20 + 1750 + 250 + 400 = 2420 Kg/m?.
g =22 + 1925 + 325 + 520 = 2792 Kg/m>.
b. Xac dinh khoang cach xa go d& van day dam.
Coi van khu6n ddy dam nhu dam lién tuc ké 1én cac xa gb gb. Goi khoang cach giira 2
xa gd la lyg. So d6 tinh toan nhu hinh v&:
Tai trong trén 1m dai van day dam (b = 300mm) la:
g=q".b=2792x0.3=837.6 kG/m

Tinh toan khoang cach gifta cac xa gd. Xuat phat tir diéu kién bén: ¢ = <R =2100

M
w
kG/cm?.
Trong d6:  W: Mdmen khang udn cua van khuén bé rong 300mm, W = 6.55cm°
2

M: Mo men trong van day dAim M = qli

1, < \/10W.R _ \/le6.55><2100 _ 128.1(cm)

q 8.376
Vay chon khoang cach giita cac thanh xa g 1a: 1= 100cm < 128.1cm.
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q=837.6KN/m

o 1000 S 1000 S 1000 S 1000 o

34.9 34.9 34.9 W 34.9
M=69.8KN/m M=69.8KN/m M=69.8KN/m

] _ Hinh 4-31. Bd tri xa go
c. Kiém tra van khuon day dam:

+ Tai trong tiéu chuan tac dung 1én van khudn trén 1m dai:
q° = 2420x0.3 = 726 kG/m.
+ Do vong cta van khuon dam duoc tinh theo cong thirc:
qtcl4
" 128E)
Trong d6:  E: M6 dun dan hdi cua thép; E = 2.1x10° kG/cm?.
J: Mdmen quén tinh cta bé rong van J = 28.46cm*
_ 7.26x100°
128x2.1x10° x 28.46

=0.09cm

A~ , | 100
+ DJ§ vong cho phép: [f] = 200200 0.25cm
Ta thay: f<[f] do d6 khoang cach giita cac cAy chong 14 100 cm 1a bao dam.
Tonh von khuun thanh da m.
a. Tai trong tac dung Ién van thanh.
Dam cao 700, san day 120, chiéu cao phia trong 14 : h> = 700-120 = 580 mm
- Véan khuén thanh dam duoc t6 hop tir 1 tam van khuon c6 bé rong 300 va 2 tim rong
150.

- Téi trong tac dung 1én van thanh gom:

+ Ap luc ngang ctia bétong méi do:
q'° = y.h= 2400 x 0.75 = 1800 Kg/m®.
"= 1800 x 1.1 = 1980 Kg/m?.
+ Tai trong do d6 bé tong: q°= 400 Kg/m?
=400 x 1.3 = 520 Kg/m?
— Tai trong tong cong trén 1m? van khudn thanh dam.
" = 1800+400 = 2200 kG/m?
q" = 1980+520 = 2500 kG/m’

SV:HA VAN BDOAN DO AN TOT NGHIEP

221



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

b. X4c dinh khoang cach nep dirng van thanh dim.
+ Coi van khuon thanh dam nhu dam lién tuc ké 1én cac nep dimg. Goi khoang cach
gitra cac nep nay la I,.

+ Xuét phét tirdiéu kién bén:

G= % <R = 2100 kG/cm?.

Trong d6: + W - Mémen khang udn cua tim véan thanh, W= 4.42 cm®.

. A N A 12
+ M - M6 men trén van thanh dam; M = LU

L <\/leW><R :\/10x4.42><2100:60.9(:m

9 q 25
Vay chon khodng cach gilra cac nep dung la I = 60cm.
4=2500KN/m

e 600 e 600 o 600 o 600 o

75 75 75 75

M=37.5KN/m %KNW M=37.5KN/m

] Hinh 4-32. b tri xa gb van thanh diAm
c. Kiém tra van khuén thanh dam:
+ D¢ vong ctuia van khuon dugc tinh theo cong thirc:
_ 9
128EJ
Trong d6:  E - Mddun dan hdi cua thép, E = 2.1x10° kG/cm?.
J - M6 men quén tinh van thanh dim: J = 28.46+2x17.63 = 63.72cm*

_ 22.00x80°
128x2.1x10° x63.72

tC|4

=0.008cm

1_0
400 400
Ta thay: f < [f] do d6 khoang cach giita cac nep ding bang 60 cm 13 bao dam.

+ B9 vong cho phép: [f] = =0.15cm

d. Tinh toan tiét dién thanh nep ding:
Thanh nep ding dugc coi nhu dam don gian chiu tai trong phan b déu tir ap lyc ngang

tac dung 1én van thanh truyén vao theo dién truyén tai co bé rong b = 0.6m. Cac gbi tya
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clia cac thanh 13 cac thanh chéng (chong tai 2 diém) & trén va thanh giang ngang & dudi.
Nhip tinh toan cua thanh la 1 =70 cm.

+ Tai trong phan bd déu trén chiéu dai thanh:
q* =0.22x60 = 13.2Kg/cm.

q" =0.25x60 = 15Kg/cm.
+ Xac dinh tét dién thanh:
- Diéukién bén: o = M <[o].
W
tt I 2
8
- Chon truéc bé rong thanh b = 6¢cm.

tc 12 2
ops (89 \/Mzg_z(cm),
8b.[o] 8x6x120

2
Trong do: W= b'g M = g

= Vay chon tiét dién thanh nep dung 1a 60x100.

+ Kiém tra diéu kién 6n dinh:

- Do vong dugc tinh theo cong thirc ddm don gian:
5.qtc I 4

4
— 5)(132)(70 — 008 (Cm)
384E)  384x10°x500

Trong do6:
3 3
E = 10° kgfem?, 3= 21 = 810 _ 500 (em?).
12 12
- b6 vong cho phép:
| 70
f=01<[f]=—=—=0.175(cm
=] 400 400 (cm)
= Vay thanh nep ding c6 tiét dién 60x100.
g=128.2KN/m
i 600 600 e 600 600 e
I I ‘ ‘ [ [ ‘ ‘ ‘ I ‘ ‘ ‘
M=5.76KN/m M=5.76KN/m M=5.76KN/m

e. Tinh toan tiét dién da ngang dé dam:

- Duy kién ding da ngang tiét dién: 80x100 (mm)
+ Xac dinh tai trong trong tap trung 1én da ngang:
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- Tai trong trén 1m? dam la:
q'°= 2420 Kg/m®.
q" = 2792 Kg/m?.
- Tai trong tap trung tac dung 1én da ngang nhip | = Im
P® = 9"x0.3x1 =2450x0.3x1 = 735 (Kg)
P" = 9"x0.3x0.8 =2792x0.3x1 = 837.6 (KQ)
+ Kiém tra diéu kién bén:
o= M <[o]
W
M _Pl_ 1 _ 837.6x1.2

c=— = —X = = 1.88 KG/cm® < [c] = 120 Kg/cm?
W 4 1333  4x133.3

Trong d6: W =133.3 (cm®), ( xa gb tiét dién 8x10 cm )
[6] = 120 Kg/em? ( gb nhom VI)

= Pa ngang c6 tiét dién 80x100 (mm) va khoang cach bb tri giita cac da ngang I=1m

dam bao vé diéu kién bén.
+ Kiém tra diéu kién 6n dinh:
- Do vong dugc tinh theo cong thirc ddm don gian:
PI° _  735x120°

" 48E]  48x10° x666.7
Trong do:

=0.04(cm)

bh® _ 8.10°

E = 10° kg/cm?, J = STRETE 666.7 (cm?).

- b6 vong cho phép:
f=0.003<[f]=-—=="=0.3(cm)
= Vay da ngang d& dam co tiét dién 80x100 khoang cach bo tri gitra cac da 1= 100 cm
1a dam béo diéu kién vé 6n dinh.
- So db tinh da ngang d& dam:
P1t=837.6KN/m

0=128.2KN/m

800 /> 800 800 | 800

AN ‘ AN A
w S
M=85.25KN/m \%SKNW M=85.25KN/m

4.15.4.3 Van khuoén san.
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Van khuon san 1a cac tim van khuon kim loai dugc chéng bang gido PAL két hop véi
cot chdng don. Gido PAL la khung tam giac ciu tao gdbm dng dimg, dng ngang va dng
chéo. Bbn khung gido PAL duoc lién két v6i nhau nhd khdp ndi va céac thanh gidng dé
tao thanh mot chudng gido. Mdi chudng gido c6 bé rong 1.2m, nén ta chon bd tri khoang
cac giita cac xa gd ngang, doc 13 1.2m (nhitng vi tri khong du khoang cach dé bd tri
chudng gido thi sir dung cot chéng don.

Heé théng van khuon san gém c6 cac tAm van khuon kim loai ké trén cac xa go 16p 1,
céc thanh xa gb 16p 1 ké 1én xa gb 16p 2, xa gd 16p 2 dua trén gia d& ciia hé gido PAL

a. Kié m tra von khuun san.

+ Xac dinh tai trong:

- San dién hinh 13 san bétong cot thép, day 120 mm, sir dung cac tim van khudn 300
x 1200 t6 hop cho céac 6 san. Cac khu vuc thira thiéu c6 thé gia cd thém bang van
khuon gd.

- Trong luong véan khudn :

9, = 20 Kg/m?
g "= g1.1 = 22 Kg/m?
- Trong lugng bé tong cot thép san day 120 mm :
9, = yh = 2500%0.12 = 300 Kg/m?
9" = 9,°x1.1 = 300x1.1 = 330 Kg/m?
- Tai trong do nguoi va dung cu thi cong:
05" = 250 Kg/m?
gs" = 02°x1.3 = 250x1.3 = 325 Kg/m?
- Tai trong do chan dong khi do bé tong:
9. = 400 Kg/m?
s = 0,°x1.3 = 400x1.3 = 520 (Kg/m?)
- Tong tai trong ding phan bd tac dung trén van khuon la:
g = 20 + 300 + 250 + 400 = 970 (Kg/m?)

g = 22 +330 + 325 + 520 = 1197 (kG/m’) ‘
+ Coi van khudn san nhu dam lién tuc ké Ién cac xa go phu. So do6 tinh todn nhu hinh

vE
g=359.1KG/m
1200 1200 1200 1200 ;
AN AN ‘ AN
w ST
M=51.71KN/m w\UﬁlilKN/m}LLUJ/ M=51.71KN/m
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Hinh 4-33. So’ @6 kiém tra van san
+ Kiém tra diéu kién bén:
- Tai trong phan bd trén 1m dai van c6 chiéu rong 30 cm:
q=q". B=1197 x0.3 = 359.1 Kg/m = 3.591 Kg/cm

.2 A 1Al 1A M
- Kiém tra di€u kién bén: ¢ = WS R

Trong d6: + R = 2100 Kg/em? , W = 6.55 cm?

2
+ M= l
10
< 10WR _ \/10><6.55><2100 _195cm
q 3.591

= 1< 195 (cm) (1)
= Vay dé dam bao duoc diéu kién bén cho van khuén = Chon khoang cach xa g6 do
vén san thoa man diéu kién (1).
+ Kiém tra diéu kién on dinh:
- Dung tai trong tiéu chuan dé tinh d6 vong cua van khuon:
q=9"°b=970x0.3 = 291 (Kg/m) = 2.91 (Kg/cm)

- B§ vong cua van khuon san dugc tinh theo cong thirc:

_ q“’.l“ _ 2.91|4 _ -10. .14
f= = - =3.8x107"xI" (cm)
128EJ 128x2.1x10° x 28.46

Trong d6:  E = 2.1x10° (Kg/cm?)
J=28.46 cm”® (van khuon thép bé rong 30cm)
I
[f1=—.

10

— F=38X100 X < [f]= 0 = 1< 30
400 3.8x400

= 1<187 (cm) (2)

Vay dé dam bao duogc diéu kién 6n dinh ,chon khoang cach xa goé d& van san phai thoa

man diéu kién (2).

KL: Van san dugc bd tri trén hé théng xa gd 16p 1, khoang cach gitta cac thanh xa gb
phai thoan mén diéu kién (1) va (2). = 1 < 187 (cm), Chon 1 = 120 (cm).

b. Ténh todn kié m tra thanh xa g6 phu( xa gé I&p 1).

- Chon tiét dién thanh xa gb ngang: chon tiét dién bxh = 8x10cm, gd nhém VI cé R =120
kG/cm® va E = 10° kG/cm?,
- Tai trong téc dung I6n thanh x  gb
ngang:

+ Xa g6 ngang chiu tai trong phan b trén 1 dai cé bé rong bang khoang cach gitta hai
xa gbd ngang 1 = 120 cm.
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g=718.8KG/m

ot 1200 A 1200 7 1200 ot 1200 A

N AN AN
w S
M=86.256KN/m %%KW M=86.265KN/m

Hinh 4-34. So' d6 tinh xa go 16p 1
+ So do tinh toan xa go ngang la dam lién tuc gian ké 1€n cac goi tya la cac xa gb doc

(xa go chinh).
+ Tai trong phan bd 1én xa gb q=q"x06 =1197x0.6= 718.8kg/m
- Kiém tra do bén cua thanh xa gb ngang:
+ M6 men khang udn cua xa gd ngang (bxh = 8x10 cm)
bh? 810

W = =133.3cm®

ql?  7.188x120°

10W  10x133.3
Vay diéu kién bén cla x @b

ngang duoc thoa mon.

+ Kiém tra diéu kién bén: o = = 76.4(kG /cm?) < Ry =110 kG/cm?.

- Kiém tra ¢ vong cta thanh xa gd ngang:
+ Tai trong dung dé tinh vdng cia xa gb ngang (dung tri sé tiéu chuén):
' =970x0.6 = 582 kG/m.
+ Do vong cua xa gd ngang dugc tinh theo cong thirc:

f _ qtc.|4
128EJ
Trong d6:  E -M6 dun dan hdi cua gd; E = 10°kG/m.
3 3
J- MOmen quan tinh cua b€ rong van J = % = 8'1120 = 666.7 cm”.
4
fo 1 5.82x120 _ 0.14cm

~ 128°10°x666.7
+ Do vong cho phép: [f] = 1/400 = 120/400 = 0.3 cm
Ta thay: f < [f] do d6 xa gb c6 tiét dién bxh = 8x10 cm 14 bao dam.
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c.Tonh todn kié m tra thanh xa gbé doc ( xa gb I&p 2).

Duy kién dung xa gb 16p 2 ¢6 tiét dién 100x120 (mm), g6 nhém VI ¢6 R = 120
Kg/cm?, E = 10° Kg/cm? ‘
- Tai trong tac dung 1én thanh xa go doc:

+ Xa gd doc chiu tai trong phan bd trén 1 dai rong bang khoang cach giita hai dau
giao Pal la 1 =120 cm.

+ So db tinh toan xa gb doc 13 ddm don gian ké 18n cac gdi tua 1a cac cot chdng gido
Pal chiu tai trong tip trung tir xa gb ngang truyén xudng (xét xa gd chiu luc nguy
hiém nhat).

+ Tai tap trung tac dung lén thanh xa gb doc 1a:
P=q.l1+ n.b.h.ye.l,=718.2x1.2 + 1.1x0.1x0.12x600x0.6 = 866.6 KkG.
+ So dd tinh xa gb 16p 2 nhu sau:
P=866.6KG

600 600 600 600 600 600 600 600

L L L

{ 1200 { 1200 { 1200 | 1200 {

M=103.99KN/m M=103.99KN/m M=103.99KN/m

7 ‘ Hinh 4-35. So' d0 tinh xa go lép 2
- Kiém tra do bén ctia thanh xa g6 doc:

s=M <R=110 kG/cm>
W

2 2
Trong d6:  + W- Momen khang uon cta xa go doc; W= % _10d2 240cm®.

+ M- Mumen trong thanh x  gd doc; M = 26700 kg/cm?
= oM 26700 444 050m2 < Ry = 120 kG/em?,
W 240
Yéu cau vé bén cta thanh xa g doc duoc thoa man.
- Kiém tra d6 vong cta thanh xa gd doc:
+ Tai trong tiéu chun tap trung trén thanh xa go:
P=qg“.l+ n.b.yes1=582.1,2 +1,1.0,1.0,12.600.0,6 = 586,87 kG.

+ Do vong cua xa gd duoce tinh theo cong thirc:

O PxI®

~ 48E]
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Trong d6: E - M6 dun dan hoi cua gd; E = 10°kG/m.,

3 3
J - Momen quan tinh ctua bé rong van: J= % = 101)(;2

=1440cm*

; _ 58687.120°
48.10°.1440

+ BJ vong cho phép: [f] =1/400 = 120/400 = 0,3 cm
Ta thay: £ < [f] do d6 xa gb doc c6 tiét dién bxh = 10x12cm 13 bao dam.

4.16 TINH TOAN KHOI LUQNG CONG TAC. , 7
Ta lay 1 tang dién hinh dé tinh toan khoi luong van khudn, bé tong, cot thép. D€ tinh

=0,147cm

toan khoi lugng bé tong va dién tich van khuon ta ki hi€u cac cAu kién nhu hinh vé:
4.16.1 Khéi Iwrong bé tdng.
Bang 4-29. TINH KHOI LUQONG BE TONG COT VA VACH

Kich thude Thé T Téne/ T3
Tang  |Caukién| Daj | Rong | Cao tich | SL.CK (r?]g;g On(gm3)ang
m | m) [ (m)][ ™)

. co1 | 05 1 23| 1.15 36 41.40

Him 58.28
VTM 2.11 4 | 8.44 2 16.88
Cco1 | 05 1 35| 1.75 36 63.00

T1 80.72
VTM 2.11 42 | 8.86 2 17.72
Cc.o1 | 05 1 26 | 1.30 36 46.80

T2 60.73
VTM 2.11 3.3 | 6.96 2 13.93
Co01 | 045 | 0.95 | 26 | 1.11 36 40.01

T3-T5 53.94
VTM 2.11 3.3 | 6.96 2 13.93
co1 | 04 09 | 26| 094 36 33.70

T6-T8 47.62
VTM 2.11 33| 6.96 2 13.93
co1 | 035 | 085 |26 077 36 27.85

T9-T11 41.77
VTM 2.11 33| 6.96 2 13.93

Bing 4-30. TINH KHOI LUQONG BE TONG DAM

N Cau Kich thuge T,hé Téng Téng/Téng
Tang kién Dai | Rong | Cao tlcgl SL.CK m) (m°)
(m)| (m | (m) [ M)
D.01 | 7 0.3 0.7 | 147 18 26.46
Ham D.02 | 24| 0.3 0.5 | 0.29 9 2.59 38.20
D03 | 4 | 022 | 04 | 0.35 26 9.15
D01 | 7 0.3 0.7 | 147 18 26.46
T1-T2 D.02 | 24| 0.3 0.5 | 0.29 9 2.59 38.20
D03 | 4 | 022 | 04 | 0.35 26 9.15
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D01 | 7 0.3 0.7 | 147 18 26.46
D02 (24| 0.3 05 | 0.29 9 2.59

T3-T10 | D03 | 4 | 022 | 04 | 0.35 26 9.15 42.29
D.04 | 4 02 035 0.28 12 3.36
D.05 | 22| 0.11 | 0.25 | 0.06 12 0.73
D01 | 7 0.3 0.7 | 147 18 26.46

T11 D02 (24| 03 05 | 0.29 9 2.59 38.20
D03 | 4 | 022 | 0.4 | 0.35 26 9.15

Bang 4-31. TINH KHOI LUQNG BE TONG SAN

. Kich thud . . . .
Tin Cau © ucrf: Thé tich SL.CK Tong Tong/Tang
& | kign | DT Day ) (md) | (m°) (m°)
(m) | (M)
S1 25.86 | 0.12 | 3.10 14 43.44
T1-T2 51.76
S3 8.66 | 0.12 | 1.04 8 8.31
S1 25.86 | 0.12 | 3.10 2 6.21
S2 16.98 | 0.12 | 2.04 12 24.45
S3 8.66 | 0.12 | 1.04 2 2.08
T3-T10 44.98
S4 3.18 | 0.08 | 0.25 12 3.05
S5 398 | 0.12 | 048 12 5.73
S6 24 1012 | 0.29 12 3.46
S1 25.86 | 0.12 | 3.10 14 43.44
T11 51.76
S3 8.66 | 0.12 | 1.04 8 8.31

4.16.2 Khéi lwong van khuon.

Bing 4-32. TINH KHOI LUQNG VAN KHUON CQT VA VACH
Kich thudc Dién Té
Ting  |Chuki¢n| Dai | Rong | Cao | fich | SLCK | (5% | Téng/Ting (m?)
m) | m [m| M
‘ col | 05| 1 [23] 345 36 124.2
Him 284.2
VTM 20 4 | 80 2 160
o COlL | 05] 1 [35] 175 36 63 »a1
VTM 20 42| 84 2 168
colL | 05] 1 [26] 39 36 140.4
T2 272.4
VTM 20 33| 66 2 132
CO0L |045] 095 | 2.6 | 3.64 36 131.04
T3-T5 263.04
VTM 20 33| 66 2 132
Col | 04| 09 [26] 338 36 121.68
T6-T8 253.68
VTM 20 33| 66 2 132
T9-T11 | C01 [035] 085 | 26 | 3.12 36 112.32 244.32
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| vIM |

20

33| 66 |

2

132

Bang 4-33. TINH KHOI LUONG VAN KHUON DAM

Ting C'eilu o PI{{AICh thu’ocC Dién 2ti(:h SL.CK Tér;g T(X)ng/gf?mg
kién ong a0 (m?) (m?) (m?)
(m| (m) (m)
D.01| 7 0.3 0.7 11.9 18 214.2
Ham |D.02| 24| 0.3 0.5 2.64 9 23.76 344.04
D.03| 4 0.22 0.4 4.08 26 106.08
D.01| 7 0.3 0.7 11.9 18 214.2
T1-T2|D.02| 24| 03 0.5 2.64 9 23.76 344.04
D.03 0.22 0.4 4.08 26 106.08
D.01| 7 0.3 0.7 11.9 18 214.2
D.02|24| 0.3 0.5 2.64 9 23.76
‘-|I:f(_) D.03| 4 0.22 0.4 4.08 26 106.08 403.34
D.04| 4 0.2 0.35 3.6 12 43.2
DO05]22| 011 0.25 1.342 12 16.104
D.01| 7 0.3 0.7 11.9 18 214.2
T11 |D.02} 24| 03 0.5 2.64 9 23.76 344.04
D.03| 4 0.22 0.4 4.08 26 106.08
Bang 4-34. TINH KHOI LUQNG VAN KHUON SAN
A L1 n Dién tich Ton Tong/Tan
Tang Cau kién ('mg) SL.CK (mg)g (;tj’ng) &
T1-T2 S1 25.86 14 362.04 431.32
S3 8.66 69.28
S1 25.86 51.72
S2 16.98 12 203.76
T3-T10 53 8.66 2 17.32 387.52
S4 3.18 12 38.16
S5 3.98 12 47.76
S6 2.4 12 28.8
T11 S1 25.86 14 362.04 431.32
S3 8.66 8 69.28

4.16.3 Khéi Iwong cot thép.

Biang 4-35. TINH KHOI LUQONG COT THEP COT VA VACH

Tang

Cau kién

Téng

v

KL/CK

Tong/Tang
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(m°) (%) (Tan) (Tan)
. C.01 41.4 1 3.25
Ham 5.24
VTM 16.88 1.5 1.99
C.01 63 1 4.95
T1 7.03
VTM 17.72 1.5 2.09
C.01 46.8 1 3.67
T2 5.31
VTM 13.93 1.5 1.64
C.01 40.01 1 3.14
T3-T5 4.78
VTM 13.93 1.5 1.64
C.01 33.7 1 2.65
T6-T8 4.29
VTM 13.93 1.5 1.64
C.01 27.85 1 2.19
T9-T11 3.83
VTM 13.93 1.5 1.64
Bang 4-36. TINH KHOI LUQONG COT THEP DAM
A X 1in Tong v Téng/Tang
Tan Cau kién KL/CK £
g u . (mg) (%) (Téﬂ) (Tan)
D.01 26.46 1 2.08
Him D.02 2.59 1 0.20 3.00
D.03 9.15 1 0.72
D.01 26.46 1 2.08
T1-T2 D.02 2.59 1 0.20 3.00
D.03 9.15 1 0.72
D.01 26.46 1 2.08
D.02 2.59 1 0.20
T3-T10 D.03 9.15 1 0.72 3.32
D.04 3.36 1 0.26
D.05 0.73 1 0.06
D.01 26.46 1 2.08
T11 D.02 2.59 1 0.20 3.00
D.03 9.15 1 0.72
Biang 4-37. TINH KHOI LUQNG COT THEP SAN
A X1 a Tong u KL/CK Téng{Téng
Tang Cau kién md) o (Tén) (T4n)
Him S 100 1 7.85 7.85
S1 43.44 .
T1-T2 1 341 4.06
S3 8.31 1 0.65
S1 6.21 1 0.49
T3-T10 3.53
S2 24.45 1 1.92
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S3 2.08 1 0.16
sS4 3.05 1 0.24
S5 5.73 1 0.45
S6 3.46 1 0.27
s1 43.44 1 3.41
T11 4.06
S3 8.31 1 0.65

4.16.4 Bang tinh khéi Iwrong céng tac hoan thién

Bang 4-38. TINH KHOI LUQNG CONG TAC XAY TUONG

. Kich thuéc Thé | H.sb 2 2 s
Téng lff}“ — tich |giam 13| SL.CK m};g T(’“(ﬁg)a“g
1en | Dai | Rong | Cao (m) | cia
(m] (m) | (m)
1 T1 | 7 | 022 |35 539 07 9 [33.96 2843
T3 | 4 | 022 |38 |334| 07 19 44.48
- T1 | 7 | 022 |26 |400]| 07 10 28.03 65 54
T3 | 4 | 022 |29 |255]| 07 21 37.51
T1 | 7 | 022 |26 |400]| 07 16 44.84
T3 | 4 | 022 |29 |255]| 07 28 50.02
13710 T4 | 4 | 011 295130 07 12 10.90 116.29
T5 | 22| 011 |3.05| 074 | 0.7 4 2.07
T6 | 1.8 | 0.11 |3.05| 0.60 | 0.7 9 3.80
T7 |1.1] 011 305|037 | 07 18 4.65
T17 T1 | 7 | 022 |26 |400]| 07 9 25.23 5405
T3 | 4 ] 02226 |229]| 07 18 28.83

Bing 4-39. TINH KHOI LUQNG CONG TAC TRAT TUONG

) Kich thudc Dién | S : PO
A . n Ki - s y Tong Tong/Tang
Tang | Cong viéc .~ | Dai| Rone | Cao |tich trat | mat 2 2
Hiéu ng 2 ; (m?) (m?)
(M| (m | (m | (m) | wat
Trétngoai | TL | 7 | 022 |35 2450 | 4 98.00 296.00
1 T3 | 4 | 022 |38 1520 | 15 | 228.00
, T1 | 7 | 022 |35]| 2450 | 9 | 220.50
Trattrong = 17022 | 3.8 | 1520 | 19 | 28880 | 00
| T1L | 7]022]26| 1820 | 4 | 7280
T 258.4
o NGO Ty [ 022 | 29 | 11.60 | 16 | 185.60 58.40
, T1 | 7 | 022 | 26| 1820 | 16 | 291.20
Trat trong 616.00
T3 | 4 | 022 |29 11.60 | 28 | 324.80
.| TL | 7]022|26| 1820 | 4 | 7280
Trat 258.40
cariol % 773 [ a 022 [ 29| 1160 | 16 | 18560
Trat tron TL | 7 022 |26 1820 | 28 | 50960 | ...,
91773 [ 4 [ 022 29 | 1160 | 40 | 464.00 '
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T4 | 4 | 011 [2.95| 11.80 | 24 | 283.20
T5 [22] 011 [3.05| 671 | 24 | 161.04
T6 [1.8] 011 [3.05| 549 | 24 | 13176
T7 |11 011 [3.05| 336 | 24 | 8052
Trét ngoai T1 | 7 | 022 |26 | 1820 | 4 72.80 239,20
11 T3 | 4 | 022 |26 | 1040 | 16 | 166.40
. T1 | 7 | 022 |26 | 1820 | 14 | 254.80
Trat trong 462.80
T3 | 4 | 022 | 26| 1040 | 20 | 208.00
Bing 4-40. TINH KHOI LUQNG CONG TAC TRAT
Tang Cong viéc Chukién  |Dién tich trat (m%)|  Téng/Tang (m?)
Trat ngoai Tuong 96.80
Cot-Vach 455,64
Ham Trét trong Dam 293.56 1610.20
San 473.80
Tudng 290.40
Trat ngoai Tuong 406.56
Cot-Viéch 637.90
T1 Trét trong Dam 293.56 2254.78
San 473.80
Tuong 442.96
Trét ngoai Tuodng 319.44
Cot-Vach 701.69
T2 Trét trong Dam 293.56 2117.54
San 473.80
Tudng 329.06
Trat ngoai Tudng 319.44
Cot-Vach 701.69
T3-T10 Trét trong Dam 379.63 3509.97
San 786.56
Tuong 1322.66
Trat ngoai Tudng 319.44
Cot-Viéch 701.69
T11 (Mai) Trét trong Dam 701.69 2490.71
San 438.84
Tuong 329.06
Bing 4-41. TINH KHOI LUQONG LAT NEN
Tang | Chukién Dl@éﬁg)”h SLCK | Téng(md) TO‘?% })ang
Ham S.01 24.75 14 346.5
T1-T2 S.03 8.72 8 69.76 416.26
T3-T10 S.01 24.75 2 49.5 367.84
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S.02 15.46 12 185.52
S.03 8.72 8 69.76
S.04 3.89 12 46.68
S.05 3.09 12 37.08
S.06 2.4 12 28.8
S.01 24.75 14 346.5
il S.03 8.72 8 69.76 416.26
Bang 4-42. TINH KHOI LUQONG CONG TAC SON
Tang Cong viéc Céu kién Dién tich trat (m?) Ton(grglz")a ne
Son ngoai Tuong 96.80
Cot-Vach 455.64
Ham Son ¢ Diam 293.56 1610.2
on frong san 473.80
Tuong 290.40
Son ngoai Tuong 406.56
Cot-Vach 406.56
T1 Son tron Dam 406.56 2069.2
8 san 406.56
Tuong 442.96
Son ngoai Tuong 319.44
Cot-Vach 487.26
T2 Son tron Dam 319.44 1942.46
onons san 487.26
Tudng 329.06
Son ngoai Tuong 487.26
Cot-Vach 329.06
T3-T10 Son tron Dam 573.32 3743.82
ontons san 786.56
Tuodng 1566.92
Son ngoai Tuong 786.56
Cot-Vach 1566.92
Tl Dim 329.06
(Mai) Son trong san 438.84 3694.14
Tuong 573.32
Bang 4-43. TINH KHOI LUQONG CONG TAC TRAT TUONG
. i Kich thudc ié L 5 . .
Tang KJ - D/len H.s0 16| SL.CK T0r21g Téng/Tang (m?)
Hiéu | pai(m) | cao(m) | tich | cua (m)
T1 7 3.5 24.5 0.3 1 7.35
T1 T2 2.4 3.8 9.1 0.3 10.944 91.254
T3 4 3.8 15.2 0.3 16 72.96
T1 7 2.6 18.2 0.3 2 10.92
T2 77.736
T2 2.4 2.9 7.0 0.3 2 4.176
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T3 4 2.9 116 | 0.3 18 62.64
T3 4 2.9 116 | 03 30 104.4
T3-T10 TS5 2.2 3.05 6.7 0.3 12 24.156 160.398

T6 1.8 3.05 5.5 0.3 12 19.764
T7 1.1 3.05 3.4 0.3 12 12.078

T2 2.4 2.9 7.0 0.3 2 4.176
T11 .
T3 4 2.9 116 | 03 16 55.68 5986

4.17 PHUONG AN THI CONG.

4.17.1 Phéan chia khu vwec thi céng.

Do khéi Iuong cac cong tac khong thé hoan thanh dugc trong mot ngay do yéu cau
vé tb churc, vé cong ngh¢ cing nhu v€ an toan lao dong. Chinh vi véy ta can chia cong
trinh thanh nhiéu phén dot, phan doan dé co thé dam bao t6 chirc hop 1y, an toan lao
dong, dong thoi dat nang suét cao.

4.17.1.1 Phan dot thi cong.

Cong trinh dugc chia thanh cac dot thi cong. Mdi tang 1a mot dot thi cong.
4.17.1.2 Phan doan thi cong.

-Nguyén tac phan chia céng trinh thanh cac phan doan thi cong theo phwong phap day
chuyén:

-S6 phan doan (m) trén mot téng phai dam bao dé cac t6 doi thi cong lién tuc,
khong chong chéo.

- Khdi lugng cong viée giita cac phan doan khong dugc chénh léch qua 25% dé co
thé xem khéi luong cong viéc cua cic phan doan 1a nhu nhau bang cach ting ning suét
lao dong.

- Khéi lwong mdi cong viée & timg phan doan phai dam bao cho mot to doi, may thi
cOng va cung g vat liéu hop 1y nhat. Theo kinh nghiém thi v6i phuong phap thi cong
nha khung bé tdng cdt thép toan khdi, dé thoa mén diéu kién nay thi dién tich mdi phan
khu ndm trong khoang 100+200 m?

T Chon phan doan phai phit hop véi cong nghé, kién tric, két ciu va ¥ do to chirc san
xuat.

- Cong ngh¢: phai dam bao cong viéc lam dat chat lugng, khéi lugng thi cong phai
gon nhe dé thyc hién, phu hop véi ‘nang lyc san xudt dinh trién khai.

- Kién tric: dam bao duoc thim my, lién tuc ciia dudng nét, ranh gidi 1 rang.

- Két cau: dam bao nhitng phan thi cong xong két ciu 6n dinh, néu dirng khong anh
huong dén kha nang chiu luc.

- T6 chirc:san xuat dam bao khdi lugng cong viée vira voi ning luc san xuat va thoi
han thi cong cong trinh.

4.17.1.3 Mach ngirng trong thi cdng bé téng toan khéi.

- Trong thi céng bé tong toan khéi, mot trong nhimng yéu t6 quan trong 1a phai thi
cong lién tuc. Nhung khong phai luc nao ta ciing d6 bé tong lién tuc duoc. Diéu kién dé
d6 bé tong lién tyc 1a rai 16p vira sau 1én 16p vita trudc con chua ninh két, khi ¢dam hai 16p
s& xAm nhap vao nhau, khoang cach thoi gian gitta hai 1an d6 nho hon thoi gian ninh két
cua xi mang (4-6h).
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- Khi vi li do ki thuét (ket céu khong cho phép d6 lién tuc), hay vi 1i do t6 chuc (
khong du diéu kién to chirc d6 lién tuc) ngudi ta phai do bé tong c6 mach ngumng (d6 lop
sau khi 16p trude da dong cimg). Thoi gian ngung gitra hai 16p rai anh huong dén chat
lwong két ciu tai diém ding, thoi gian ngung t6t nhat 1a khoang tir 20-24h. Vi tri cua
mach ngung phai dé & noi c6 luc cat nho, nhirng noi tiét dién thay doi, ranh gi6i giira
nhirng két cdu ndm ngang va thang dung.

- Mach ngung bé tong (ranh gidi gitra 2 phan doan) phai nam trong doan 1/3+2/3
nhip dim (do bé tng theo hudng dam phy).

Tong thé tich bé tong san cong dam cia 1 tang 13 44.29+44.98 = 87.27m". Ta st
dung cin truc dé d6 bé tong, wdc tinh ning suét can truc khoang 20m° trong 1 ca 1am
viéc. Vay ta chia mit bang thi cong dam san thanh 87.27/20 = 4.36 ~ 4 phan khu. Ta chia
mit bang tang dién hinh thanh 4phan khu nhu hinh vé& sau
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Ta c6 bang tinh toan khéi luong cac cong tac cho timg phan doan nhu sau:

Bang 4-44. TINH KHOI LUQONG BE TONG DAM, SAN 1 PHAN POAN

Céu kién — [Cich thude The ?Ch SL.CK Téng(m3) Téng (m3)
Dai(m) | Rong(m) | Cao(m) | (M)
D.01 7 0.3 0.7 1.47 4 5.88
D.02 2.4 0.3 0.5 0.36 4 1.44
D.03 4 0.3 0.4 0.48 8 3.84
D.04 4 0.2 0.35 0.28 4 1.12
D.05 2.2 0.11 0.25 0.06 4 0.242
Dién Tich (m?) Day(m) 26.39
S.02 16.98 012 | 2.04 4 8.15
S.03 8.66 0.12 1.04 2 2.08
S.04 3.18 0.12 0.38 4 1.53
S.05 3.98 0.08 0.32 4 1.27
S.06 2.4 0.12 0.29 4 1.15

Bang 4-45. TINH KHOI LU’(.)’NGOC()T THEP DAM, SAN 1 PHAN POAN
) : - Thé .
1(5123 - Kich thude tich | KL/CK | Téng(m?) | w%( | KL/CK T("Tl;g
i Dai(m) | Rong(m) | Cao(m) | (m®) (M)
DO1| 7 0.3 0.7 |147 4 5.88 1 0.46
D02 | 24 0.3 05 |0.36 4 1.44 1 0.11
D03| 4 0.3 04 |0.48 8 3.84 1 0.30
D04| 4 0.2 0.35 |0.28 4 1.12 1 0.09
D05 | 22 0.11 0.25 | 0.06 4 0.24 1 0.02
Dién Tich (m?) | Day(m) 2.10
S.02 16.98 0.12 | 2.04 4 8.15 1 0.64
S.03 8.66 012 | 1.04 2 2.08 1 0.16
S.04 3.18 0.12 |0.38 4 1.53 1 0.12
S.05 3.98 0.08 |0.32 4 1.27 1 0.10
S.06 2.4 0.12 |0.29 4 1.15 1 0.09

Bang 4-46. TINH DIEN TiCH VAN KHUON DAM, SAN 1 PHAN POAN

£ e Dién tich Téng Téng / PP
Cau kién (mz) SL.CK (mz) (m2)
D.01 11.90 4 47.60 259.88
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D.02 3.12 4 12.48
D.03 4.08 8 32.64
D.04 3.68 4 14.72
D.05 341 4 13.64
S.02 19.2 4 76.8
S.03 9.6 2 17.2
S.04 3.96 4 15.84
S.05 4.84 4 19.36
S.06 2.4 4 9.6

Bang 4-47. TINH KHOI LUQNG BE TONG COT VACH 1 PHAN POAN

L1 n Kich thugce Thé tich Tong Tong
Cau kién (m3) SL.CK (m3)/CK (m3)
Dai(m) | Rong(m) | Cao(m)
C.01 1 0.5 2.6 1.3 9.1
13.82
V.01 5.88 0.22 3.3 4.27 4.72

Bang 4-48. TINH KHOI LUQNG COT THEP COT VACH 1 PHAN POAN

I Kich thuoce Tong Thé Tong
Cau kién tich (m?) (%) |KL/CK (kG) M)
Dai(m) | Rong(m) | Cao(m)
C.01 1 0.5 2.6 9.1 714.35
1.085
V.01 5.88 0.22 33 4.72 370.52

Bing 4-49. TINH KHOI LUQNG VAN KHUON COT VACH 1 PHAN POAN

. Kich thudce Dién tich Téng/CK Téng
Chu kién ; SL.CK
R — (m?) () (m?)
Dai(m) | Rong(m) | Cao(m)
C.01 1 0.5 2.6 3.9 7 27.3 4743
V.01 5.88 0.22 3.3 20.13 1 20.13 '

Bang 4-50. THONG KE KHOI LUQGNG LAO PONG PHAN THAN CHO 1 PHAN

POAN
Phan Than
CONG TAC PV |KHOI LUONG|DINH MUC| KY HIEU |SO CONG|NGAY|SO CN
C6t thép cot, vach T 1.084 8.48 |AF.61431| 9.19 1 10
Van khuon cot, vach 100m?|  47.43 38.28 |AF.82100| 18.16 1 20
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Bé tong cot, vach m? 13.82 1.33 |AF.22210 1838 | 1 | 19

Théo van khuodn cot, vach  |100m?|  47.43 48 |AF82111| 228 | 1 | 5

Van khuon dam san 100m®|  259.88 11.32 |AF.82311| 2942 | 1 | 30

C6t thép ddm san T 2.1 9.1 |AF61531| 19.11 | 1 | 20

Bé tong dim san m? 26.39 2.56 |AF.22310| 6756 | 1 | 5

Théo van khuén ddm san ~ |100m?|  259.88 5.66 |AF.82311| 1471 | 1 | 15
Phan Hoan Thién

X4y tudng m?® 36.2 2.37 |AE22110| 8579 | 8 | 10

Lap khuon cira m 77.45 0.25 |AH.32211| 19.36 | 2 | 10

Lap thiét bi dién nudc lan 1 4 | 5

Trat trong m? 308.66 0.2 |AK.21220 61.73 | 6 | 10

Son trong m? 308.66 0.042 |AK.84111| 1296 | 3 | 4

Op - Lat nén m? 131.78 0.17 |AKS51240| 2240 | 2 | 11

Lip ctra m? 77.45 0.25 |AH.32111] 1936 | 4 | 5

Lap thiét bi dién nudc, vé sinh 4 5

Trét ngoai m? 69.3 0.26 |AK.21121| 18.02 | 2 | 10

Son ngoai m? 69.3 0.046 |[AK.21123] 319 | 1 | 4

4.18 TINH TOAN CHON MAY THI CONG.

- Véan khuon, ¢t chong dugc van chuyen 1én cao bang can tryc thap.
- Bé tong cot, dam, san dugc d6 bang can truc thap.
- Vat liéu roi1 nhu vira, ctra va cac vat liéu phu cac dugc van chuyén bang van thang

4.18.1 Chon can truc thap.

- Can tryc duoc chon hop 1y 1a dap tmg duoc cac yéu cau ky thuat thi cong cdng trinh,

gia thanh ré.

- Nhitng yéu té anh huong dén viéc lwa chon can truc 13: mat bang thi cong, hinh

dang kich thudc cong trinh, khdi lugng van chuyen gia thanh thué may.
Chon 1 cén truc thap c6 dbi trong trén cao dat cd dinh tai giita cong trinh.

4.18.1.1 Céac théng sb dé lwa chon can truc:

+ Chiéu cao nang vat: Hyc = heethget heet hy

Trong do :

he; : chiu cao cong trinh, hg= 39.7m.

hy : khoang cach an toan, 1iy trong khoang 0.5+1m . Liy hy=1m

he @ chiéu cao cua ciu kién hay két cdu d6 BT hy=1.5m

h; :chiéu cao ciia thiét bi treo budc lay h= 1.5m

Vay : Hyc=39.7+ 1+ 1.5+ 1.5 =43.7m
+ Bén kinh nang vét:

Viéc ténh todn bdn kénh phuc vu phu thuéc v o vi tré dat can truc thdp. Vi tré
dat can truc via phal dam bao ydu cau lyc dang thi cung déng thai cling phal thuan
loi cho viéc thdo can truc khi cung trdnh d6 ho n th nh. Ta chon loai can truc
thdp ¢b di nh. Vi tré cla can tryc cling ddng thoi phai thoa moén diéu kién: tam hoat
déng cua tay can bao quétto n bd cung. trénh v khodng cdch tirtrong tdm can
truc téi mop ngo i clia cung trénh duoc xoc di nh bai:
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r
A=E°+IAT +1

dg

Trong du: ]
r. : chiéu rong ctia chén dé = 5.0m
Lar:khodng cdch anto n=1m i
Lyg: Chieuréngd n gido+khoang luu khung dé thi cung=1.2+0.3=1.5m
A=2.5+1+1.5=5 (m)
Ta dit can tryc ¢ gilta cong trinh nén ban kinh nang vat yéu cau la:

R, = \/(%jz +@+A>

Trong do: L: Chiéu dai tinh toan ciia cong trinh L = 32 m
B: Chiéu rong cong trinh B = 16.4m.

A: Khoang cach tir tim can truc thap dén mép cong trinh.

32Y 2
= R, = > + 16.4+5 " =26.72m
+ Trong] ca lam viéc phai nang du lugng bé tong 16n nhét cua 1 phan khu:
Qyc=26.39x2.5 = 66T

Can cur vao cac thong sé yéu cﬁu‘dﬁ tinh duoc voi cong trinh nay ta chon can truc thap
doi trong trén thay doi tam vdi bang xe con chay trén tay can co dinh ¢ ma hi¢u
TOPKIT FO/23B cua hdng POTAIN cé cac thong so ki thuat nhu sau :

= Hmax = 48.5m

- Rmax = 35m, Qmax =12T

- Rmin =2.9m, Qmin =25T

- Vinang - ha = 50 m/phat = 0.83m/s;

= Vxe con = 58 m/phl]t = 0.96m/5;

- Vquay = 58 rad/ phat = 0.306r(rad/s).

- Khoang cach doi trong so véi tdim quay: r = 8.5m.

- Kich thude chan dé : 5x5m
4.18.1.2 Nang suat can tryc. ‘
Nang suat lam viéc trong mdt gio cua can truc thap tinh theo cong thuc :

N =Q x n x kg x kig (T/h)
Trong do :

- Q: strc nang cua can truc , léy vO1 Qmin

Str dung thung chira bé tong dung tich 0,8 m®, do d6 sirc ning nhé nhit cua cn

truc : Qmin = Ggr + Gihung= 0,8.2,5+0,5 = 2,5 tan

- Ky : Hé s6 str dung tai trong. ky=0,6( nang chuyén cac cau kién khéc nhau).

- kig : H¢ s6 sir dung thoi gian. kg =0,8.

n = 3600/Tg : s6 chu ky thuc hién trong 1 gio.

voi T, = E.) t; (thoi gian thyc hién 1 chu ky)
i=1

E: Hé sb két hop dong thoi cac dong tac. E=0,8.
ti: Thot gian thuc hién thao tac 1 véi van tdc vi(m/s) trén doan duong di chuyén
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S,(m) ti = Si/Vi
Thoi gian nang ha: ty, = 2x39.7/0.83 = 95.66 (S)
Thoi gian quay can (ing véi goc quay 90°) : ty= S — =1.63(s)
2x0.3067

Thoi gian di chuyén xe con: t,, = % =36.46(S)

Thoi gian treo budc, thao do: t, = 60 (S).

= t=0.8x(95.66 + 2.1.63+36.46+60) = 156(S).
= Ng= % =23.08 lan/glo

Ning suit : N =2,5 x 23.08 x 0.6 x 0.8 = 27.69(T/h)
Ning suat trong 1 ca : Ng, = 8 x 27.69= 221.56 (T) > 66 (T)

Vay can truc duoc chon phuc vu thoa man cac cong tac thi cong cua cong trinh nay.

4.18.2 Chon may véan thang.
Cung trGnh thi cung hién dai dii héi phai cu 2 loai van thang :
Van thang van chuyén vat li¢u.
Van thang van chuyén nguoi 1én cao.
4.18.2.1 Van thang nang vat liéu.
Nhiém vu chu yeu cla van thang | van chuyén cdc loai vat lidu roi : viia
trot, via Iong nén, gach Iot nen phuc vu thi cung. Chon thang tai phu thuéc:
+ Chiéu cao 16n nhét can nang vat
+ Tai trong nang dam bao thi cong
+ Kha nang cung Ung cua thi truong.
- Xéc dinh nhu cau van chuyén
Khéi lwong tudng xay trong 1 ca 1a: 36.2 m°. ‘
Theo dinh mirc xay dung co ban, 1m® tuong x4y cn 550 vién gach, 0.29 m® vira. 1m?® c6
trong lwong 2T = Tong khdi luong 1a Q = 36.2x2 = 72.4 T/ca
Chon may van thang: TP5(X953) c6 cac thong so ki thuat nhu sau :
+ Van toc nang: v = 7 mis.
+Suc nang: 0.5 Tan.
+ Cong suat dong co: 1.5kW.
+ Chiéu dai san van tai: 1=5.7 m.
+ Trong lwong may: 5.7 T
+ D0 cao nang: H=50m
Ning suat may van thing tinh theo cong thirc: N =q x n x k; x k;
Trong do :
ki = 0.8 hé s6 str dung may van thing.
k, = 0.8 hé s6 str dung thoi gian.
q=0.5(T)
n:3600/TckVé’iTck:t1+t2+t3+t4
+t; : thoi gian bdc dd , t; = 4 phit = 240s
+1, : thoi gian nang, ha , t, = 2x60.4/7 =17 s
T =240+17 =257 s
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Thay vao : n = 3600 / 257= 14 luot/h.
Vay : N =0.5x14x0.8x0.8 = 4.48(T/h)

Ning suét trong 1 ca : Ng, = 8x4.48 = 35.84(T). Viy ta chon 2 may vén thing nay la
thoa man yéu cau lam viéc. B tri van thang & cac vi tri nhu trén ban vé mat béng thi
cong, dam bao thuén tién cho thi cong.
4.18.2.2 Van thang van chuyén nguoi.

- Ngoai ra, dé phuc vu giao thong 1én tang cao, ta con str dung 1 van thang chd nguoi
PGX(800-16). Thong so chinh cta thang may cho nguoi la:

+ Tai trong nang: 800kg

+ Toc do nang thiet ke: 16 m/s

+ Do cao nang toi da: 50 m

+ Chiéu dai cabin : 1.5 m/s

+ Trong luong may : 187 T

+ Cong suat dong co:  3.1KW

4.18.3 Chon xe ché bé téng thwong pham
Khéi lugng bé tong cin van chuyén cho mot phan khu 16n nhit 1a: 26.39 m®. Gia thiét
bé tong duoc van chuyén cach cong truong 15km. Dua vao quing dudng van chuyén va
khéi lwong bé tong can van chuyén ta chon xe 6t6 van chuyén c6 ma hiéu SB-92B c6 cé4c
thong s6 ki thuat sau:
- Dung tich thung trén: q = 6m°.
- Dung tich thung nuéc: q° = 0.75 m®,
- Cong suat dong co: 40 KW.
- Tbc dd quay cia thung tron: 9-14.5 vong/phut.
- D¢ cao do vat liéu vao: 3.5 m,
- Thoi gian d6 bétdng ra: 6 phut.
- trong luong xe: 21.85 Tan
- Van tdc trung binh: 45 km/h.
+ Thoi gian can thiét dé hoan thanh cong viéc van chuyén bé tong tir lac 1ay bé tong &
nha may dén khi d6 bé tong ra thung chira la:
- Thoi gian lay bé tong tir nha may: 6 phut.
- Thoi gian van chuyén bé tong trén dudng:15/45=0.333h=20 phit
- Thoi gian d6 bé tong ra: 6 phit.
- Tbng thoi gian :32° = 0,533 h
+ Sb chuyén 6t6 can van chuyén bé téng: n = 26.39x1.1/6 = 4.8 = 5chuyén.
4.18.4 Chon mdy dam bé téng.
4.18.4.1 Chon may dam dui ‘ ‘ ]
MAy dam dui phuc vu cung tdc bd tung cot, IUi, dam. Dua v o chiéu cao 16p do
ta chon mdy dam hiéu U50, cu cdc thung sé k§ thuat sau:
+ Buong kénh thén d@m : d = 5 cm.
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+ Thoi gian ddm mét ché : 30 (s).
+ Bon kénh téc dung ctia dam : 30 cm.
+ Chiéud vy lép dm : 30 cm.
Nang suét ddm dui duoc x6c dinh : P = 2.k.r,2.5.3600/(t; + t,).
Trong d4 : P : Nang suét hiiu 6ch clia dam.
K :Hésbsrdung mdy k=0,7
r, :Bdn kénh anh hudng ctia ddm. r, = 0,3 m.
8 :Chiéud vy l6p bdtung méi dot ddm. &= 0,3 m.
t, :Thoi gian ddm mét vi trd. t, = 30 (s).
t, :Thoigian di chuyén ddm. t,=6 (s).
— P =2.0,7.0,3%.0,3.3600/(30 + 6) = 3.78 (m%h).
Nang sudt| m viéc trong mdtca: N =k.8.P = 0,85.8.3,78 = 26.67 (m®/h).
M  phdn khu I6n nhét ci khéi luong bd tung cot, ddm, véch | 26.34 m®. Vay
ta chon 1 dm dui U50.
4.18.4.2 Chon may dam ban ’
Chon mdy dam b n phuc vu cho cung tdc thi cung bd tung s n. Khoi luong
bd tung 16n nhat trong mét cal  26.39 m°. Chon mdy dam U7, cu cdc thung sb
ky thuét sau :
+ Thoi gian ddm mét chd : 50 (s).
+ Bon kénh téc dung ctia dam : 20 + 30 cm.
+ Chiéud vy lép dm : 10 + 30 cm.
+ Nang suét 5+ 7 m%h, hay 28 + 39.2 m%/ca.
Vay ta can chon 1 méy ddmb n U7.
4.18.5 Chon may tron vira
Chon moy trén viia phuc vu cho cung toc x8y v trot tuong.
- Khéi luong viia x8y can tron: Khdi luong tudng x8y mét tang 16n nhét |
116.28/4=29.07m? tng vdi 1 phdn doan thi cung tang dién hanh.
Khéi luong viia x8y | : 29.07x0.29 = 8.43(m°).
- Khéi luong viia trét can trén:
Khdi luong viia trét trong 16n nhét tng véi 1 phdn doan tang dién hénh |
(1888.52/4)x0.03 =14.16 (m®).
- Téng khéi luong vila cn tron trong 1 ng  y | : 8.43 + 14.16 =22.59(m?).
Vay ta chon 1 moy trén vila SB-133, ct cdc thung sbé kj thuat sau :
+ Thé téch thung tron : V = 100 (I).
+ Thé téch suét lieu : V= 80 (I).
+ Nang suét 3.2 m*h, hay 25.6 m%/ca.
+ Van téc quay thung : v = 550 (viing/phyt).
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+ Cung suét dong co': 4 KW.

4.19 BIEN PHAP KI THUAT THI CONG PHAN THAN

4.19.1 Ky thuét thi céng cét thép
+ Cbt thép trude khi gia cong va trudce khi do bé tong can dam bao:

- B& mit sach, khong dinh bun dét, ddu ma, khong c6 véy st va cac 16p ri;

- Cac thanh thép bi bep, bi giam tiét dién do 1am sach hodc do cac nguyén nhan
khac khong vuot qua gidi han cho phép 1a 2% duong kinh. Néu vuot qué gidi
han nay thi loai thép d6 dugc str dung theo dién tich tiét dién thyc té con lai;

- Cot thép can duogc kéo, udn va nin thfmg.

+ Cit va udn cbt thép
Cit va udn cbt thép chi duge thue hién bing cac phuong phap co hoc.
C6t thép phai dugce cit uén phu hop véi hinh dang, kich thudc cira thiét ké. San pham cbt
thép di cat va udn dugc tién hanh kiém tra theo timg 16. Mdi 16 gdm 100 thanh thép timng
loai d cit va ubn, cit mdi 16 1y 5 thanh bat ki dé kiém tra.

+ Viée nbi budc cdt thép
Viéc ndi bude (ndi chong 1én nhau) ddi véi céc loai thép dugc thyc hién theo quy dinh
cuia thiét ké. Khoéng noi ¢ cac vi tri chiu luc 1on va chd uon cong. Trong mot mat cat
ngang cua tiét dién két cau khong nbi qua 25% dién tich téng cong clia miat cat ngang dbi
voi thép tron tron va khong qua 50% dbi voi cot thép c6 go.
Viéc ndi budc cot thép phai thoa mén cac yéu cau sau:

a) Chiéu dai n6i budc cua ct thép chiu luc trong cac khung va ludi thép cbt thép

khong duoc nho hon 250mm ddi véi thép chiu kéo va khong nhé hon 200mm déi

v6i thép chiu nén. Cac két cau khac chiéu dai ndi budc khong nho hon cac tri s6 ¢

bang 7;

b) Khi ndi budc, ¢t thép ¢ ving chiu kéo phai uén méc ddi véi thép tron tron, cbt

thép c6 go khong udén moc;

¢) Day bu¢c dung loai day theép mém c6 dudng kinh 1mm;

d) Trong cac moi ndi can budc it nhat 1a 3 vi tri (& giita va hai dau).

+Thay ddi cot thép trén cong truong Trong moi truong hop viée thay ddi cdt thép phai
dugc sy dong ¥ cua thiét ké. Truong hop st dung cdp thép xir 1i ngudi thay thé cot thép
can nong thi nhét thiét phai dugc sy ddng ¥ cta co quan thiét ké va chi dau tu.
+ Van chuyén va lap dung cbt thép
Viéc van chuyén cdt thép da gia cong can dam bao cac yéu cau sau:
a) Khong 1am hu hong va bién dang san pham c6t thép;
b) C6t thép timg thanh nén budc thanh timg 16 theo ching loai va sb lugng dé
tranh nham 1an khi sir
¢) Cac khung, ludi c6t thép 16n nén c6 bién phap phan chia thanh ting b phan
nho pht hop voi phugng tién van chuyén.
Cong tac lap dung cbt thép can thoa mén cac yéu ciu sau:
a) Cac bd phan lap dung trudc, khong gay tré ngai cho cac bd phén lap dung sau:
b) C6 bién phap on dinh vi tri c6t thép khong dé bién dang trong qua trinh do bé
tong.
c) Khi dat cot thép va cot pha tuya vao nhau tao thanh mot t0 hop cung thi cot pha chi
duogc dat trén cac giao diém cua cot thép, chiu luc va theo dung vi tri quy dinh ctia

SV:HA VAN BDOAN DO AN TOT NGHIEP

246



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

thiét ké .
cac con kéqcén dat tai cac vi tri ‘thich h(_)’p tuy theo mat do cot thép nhung khong 16n hqn
Im mot diém ké. con ké c6 chiéu day bang 16p bé tong bao v cot thép va dugc lam bang
cac vat liéu khong an mon c6t thép, khong pha huy bé tong. Sai l1éch chiu day 1op bé
tong bao vé so voi thiét ké khong vuot qua 3mm doi voi 1op beé tong bao vé co chi€u day
a nho hon 15mm va Smm doéi voi 16p bé tong bao vé a 1én hon 15mm.

% Thi cong cbt thép cot:

Trudc khi 1ap dung thop cét tién h - nh kiém tra cdc truc dinh vi cét theo
cdc chiéu ngang, doc v donh dau bang son dd I6n tudng hodc s n.

Cét thdp cot duoc ndi bude. Khi ndi bude cot thop Khung duoc trung qud
50% mdi bubc t‘r(‘jn cung mét mat cat v phai dugc kieém tra nghiém thu trude
khi thi cung phan tiép theo. Chon phuong on ndi so le cot thop cot & hai mat
cat khoc nhau.

Trudc khi 1ap dat cot thop can phai dung cdc thiét bi trac dac di nh vi san
tim, moc, vach xuong nén ba tung. Sau khi c6 di nh bang budc, diéu chi nh
c6t thop phL’J cho dyng kc’ich thude theo thiét ké réi méi bude cot dai. Sau khi
lap dat cot thdop cho tung cau kién cét, strdung thiet bi trac dac dé kieém tra lai
vi trg, tim cét, mép cbt trude khi nghiém thu.

Trong khi thi cung 13p dung cot thop cot phéi sizdung gido | m's n thao
téc. Chdn gido phéi dupc neov os n. S n thao téc phai chac chén, phai
culan cananto n décung nhdn cuchdodingv tua ving chac trong khi thi
cung.

Budc cdc rdu thép chdrdé lion két gitia cot v tudng theo thiét ké.

Cét thop cot | cét thop theo phuong ding, hon nia chiéu cao clia thanh
thdp | 16n non trong qua trdnh thi cung lap dung cot thop cot can cu bién
phdp co di nh cot thop theo phuong diing. Cu thé trong truong hop n 'y sé st
dung hé thdong cdy chong thép don dé vang chong theo hai phuong.

% Thi cong cdt thép vach thang may:

Cét thop véch thang mdy | cot thop theo phuong ding non rat khu thi
cung. Khi thi cung can bo tré ting nhum thg'tir5 den 7 ngudi dé dé phdi hop.

Khi 1&p dung ct thop, trudc tion cu thé Iap dung so'bd ting khung vuung
truoc ( Kéch thudc ting u cu the lay bang chiéu d i thanh thop).(Boi vai voch
thang mdy thd cu thé dung hé khung chénh tai cdc glc clia véch thang moy
). Sau du dung cét chong bang thop, chong tam de hé khung cing theo
phuong dung réi tiép tuc lap thop dan.

Khi dan thép theo u ludi, dung coc thdp d12 cét sén bang chiéu day voch
dé buédc neo gitia hai ludi thdp. Khoang cdch gitia cdc neo < 600mm.

% Thi cong cot thép dam:

Thi cung c6t thop dam: vG ct chiéu d i v kéch thuoc dam lon: khoi
luong thdp cho mét dam rat 16n chdnh v vay khung thé t6 hop cot thop dam
dudi dat réi cdu I6n dyng vi tré duoc m  phai td hop thép trdn's nv  tron
dyng vi tré.

Céu’th(f)p Ion dyng vi tr6 thi cung. Strdung hé sudn cung gia cung di nh
hdnh dé kd thép chénh clia dam, sau du Iong cot dai d6 duoc gia cung san
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v o, dinhvi tam métv ivi tré chonh cla cot dai rdi tién h nh budc cot
thép daiv o cot thép chu.

Khi d6 ho nth nh khung chdnh cua cét thop dam méi tién h  nh budc
con ka. Viéc budc con ko bd tung phai thoa mén chiéu day 16p ba tung bao vé
d6 ndu &tron v phai dam bao chiéu day I6p bd tung bao vé 1 déu. Con ko
phai duoc budc cing v khung di ch chuyén.

Sau khi ho nth nh khung thdp dam, dung con Ian, két hop voi cau dé
di ch chuyén cdt thop dam v o dyng vi tré. Trong quod trdnh di ch chuyén
déc biét chy y tronh va cham cot thép v o th  nh cop pha.

% Thi cong cbt thép san:

Thi cung 16p thop dudi s n: Viéc lp dung 16p thép dudiho nto n tudn
theo thiet ke v theo TCVN 4453-95.

St dung con kG bd tung véi u ludi < 500x500 mm dé ddm bdo thép s n
khung bi xé sét xuongs n cop pha.

_Trong qud trénh thi cung budc thop, do soi thop d i khi van ’chuyén cu
thé I m xu léch c{ac vi tr6 cua cot thdp hoac con kg, to chuc Iap cot thop
theo kiéu cudn chié,u v thep ting huong. Trdnh viéc van chuyén hoac di lai
Ion tron vi tré d6 lap dung cot thop.

Khi thi cong 16p thép trén sir dung con ké bang thép d12 tao khoang cach va mbi lién két
gira hai 16p cot thép.
4.19.? Ky thuat thi céng van khuén
Chuan bi:
+ Van khuén phai duoc xép ding ching loai dé tién sir dung.
+ B& mat van khuén phai duoc cao sach bétong va dat bam.
Yéu céu :
+ Dam bao dung hinh dang, kich thudc két cAu.
+ Dam bao d6 cung va do on dinh.
+ Phai phang, khit nham tranh mat nudc ximang.
+ Hé gido, cot chdng phai ké trén nén ctng va dung kich dé diéu chinh chiéu cao cot
chéng.
+Viéc nghiém thu cong tac 1ap dung cdt pha da gido duoc tién hanh tai hién trudng,
két hop v6i viéc danh gia xem xét két qua kiém tra theo quy dinh .

4.19.2.1 Lap van khuén cot:
+ Ghép san 3 mat van khudn cot thanh hop.

+ Xac dinh tim ¢dt, truc ¢dt, vach chu vi ¢ot 1én san dé dé dinh vi.

+ Long hop van khudn cot vao khung cdt thép, sau d6 ghép ndt mit con lai.

+ Pong gong cot: Gong cot gdm 2 thanh thép chit U ¢6 16 1udn hai bulong.

Cac gong duoc dit theo két cdu thiét ké va sole nhau dé ting tinh on dinh theo hai

chiéu.
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+ Doi kiém tra tim va d0 thang dtng cta cot.
+ Gidng chdng cot: dung hai loai giang cot:
= Phia dudi dung cac thanh chéng gb hodc thép, mot dau ti 1én gong, 1 dau ti 1én
thanh gd twa vao cac moc thép dudi san.
= Phia trén dung day neo c6 kich diéu chinh chiéu dai, mét dau moéc vao mau thép,
dau con lai neo vao gong dau cot.
4.19.2.2 L&p van khuén dam, san: ‘ ‘

+ Lap dung hé gido PAL tao thanh hé gido vdi khoang cach gitra cac dau kich do xa go
la1,2m

+ Gac cac thanh xa gd 1én dau kich theo 2 phwong doc va ngang, chinh kich dau gido,
chan gido cho ding cao trinh d& van khuon.

+ Lap dat van day dam vao vi tri, diéu chinh cao do, tim ¢t va dinh vi van day.

+ Dung van thanh ddm, cb dinh van thanh bing cac thanh nep va thanh chong xién.

+ Pt van san 1én hé xa gb va gdi 1én van dam. Piéu chinh va cb dinh véan san.

4.19.2.3 Lap van khuén vach I5i: , ‘

+ Van khuon vach, 161 dugc dung 1ap cung van khuon cot, thi cong ting tang.

+ Sau khi dung lap c6t thép cho vach, 13i, tién hanh budc cac con ké vao thép doc.

+ Dung hé gido PAL phia trong 13i ciing dé ké san cong téc.

+ Lap dung van khudn mit trong cua 15 trude, ding cac thanh nep bang thép ong tao
mit phang cho van khuon. Dung cac thanh chong giita hai mat d6i dién, dau cac thanh
chdng phai ty 1én cac éng nep.

+ Lap dung van khudn mit ngoai cua 16i. Dung cac thanh dng nep cimg van khudn
ngoai nham tao mit phang. Giir 6n dinh van khuén bang cac thanh chdng mot dau ty
vao thanh nep, mot dau ty 1én cac moc thép trén san.

+ Pé chdng phinh cho 151, dung cac buléng gidng giir hai mit van. Bulong ¢ 1ong mot
ong nhura 1am cit van khuon.

+ Kiém tra d6 thang ding cia van khudn bang may kinh vi, diéu chinh va cb dinh trudc
khi d6 bétong.

4.19.3 Ky thuét thi céng bé téng.

4.19.3.1 Nguyén téc chung : o 7

+ Thi cong cdt, dam, san toan khoi bang bétong thuong pham ché tdi chan cong trinh
bang xe chuyén dung, dé tranh phan ting ciia bétong thi khi van chuyén thung xe phai
quay tu tu.

+ Thoi gian van chuyén va d6, dam bétong khong vuot qué thoi gian bt ddu ninh két
clia vira xi mang sau khi tron. Do vay bétong van chuyén dén néu kiém tra chit luong
thy t6t thi cho d6 ngay.
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+ Trudce khi d6 bétong can kiém tra lai kha nang 6n dinh cua van khudn, kich thude, vi
tri, hinh dang va lién két ctia cbt thép. V& sinh cdt thép, van khudn va cac 16p bétong
d6 trude do. Bic gido va cac san cong tac phu trg cho thi cong bétong. Kiém tra lai
kha nang lam vi¢c cua cac thiét bi nhu cau thap, 6ng voi vo, ddm dui va dam ban.

+ Phai tuan theo cac nguyén tic: Néu d6 bétong tir trén cao xudng phai d6 tir chd siu
nhat d6 1én, hudng d tir xa lai gan, khong gidm dap 16n chd bétong da do.

+ P06 bétong dén dau thi tién hanh didm ngay dén d6. Vi nhitng cdu kién c6 chiéu cao
16n thi phai chia cac 16p dé d6 va dam bétong va cd phuong tién d6 dé tranh bétong
phan téng.

+ Panh mdc cac vi tri va cao do do bétdng bang phuong phap tha cong hoic bang dung
cu chuyén dung.

+ P06 bétong lién tuc, néu c6 mach ngimng thi phai dé dung quy dinh cho dam, cot.

a. Cong tac bé tong cot.

-Thi cung db bd tung coét duoc tién h nh trudc.BS tung strdung | bd tung
thuong pham, van chuyén I6n cao bang can truc thdp v thung tun,dua bd tung
v 0 khuun cdt bang éng cao su. Trudc khi d6 bd tung cét can vé sinh chén cot
sach s&, tudi mot [6p vim xi méng v o chdé ndi chén cot dé tang lion két gita hai
phan bd tung gidn doan, kiém tra lai d6 én dinh v d6 thang ding cua cot 1an cudi
cung trude khi db bo tung.

-B& tung duoc d6 th nh nhiéu I6p v tién h nh dam xen k& méi lI6p d y
khodng 20+30cm th& ngét lai, tién h nh d&m ky réi méi tiép tuc mé cho bd tung
chdy v o khuun.Trong qué trdnh d6 v dam can gir v o th nh von khuun dé
bd tung 1&p day v o khuun, trénh t8nh trang ré mat bd tung. Cao trénh db bd tung
c6t dén dudi mép dam khoang 3 cm.

b. Cong tac bé tong dam.

Bd tung dam duoc db bang can truc thop cung lyc véi bd tung s n -Thi cung
ddbo tungdadm s ntién h nh ddng thoi db bang can truc thdp.

Khi @6 bd tung ddm's n can chy y dadm ky cOc vi tr6 nyt khung v& & ddy thop
rdtd yv bdtung khiiv o hét coc guc khuun. Dung dam dui & ddm dam v
ddmb n dédm mats n.
c.Cong tac bé téng san.

Bd tung ddm's n B25 duoc db bang can truc thdp .

- Trudce khi d6 bé tong phai kiém tra do sut cia bé tong va ldy mau thir dé lam tu liéu
thi nghiém sau nay.

- Lam v¢ sinh vén san cho that sach, sau d6 dung voi xit nudc cho udt san va sach céc
bui ban do qua trinh thi cong trude d6 gy ra.

- Bé tong phai dugc dam k¥, nhat 13 tai cac nat cot mat do thép rat day. Véi san dé
dam bao yéu cau theo ding thiét ké ta phai ché tao cac thanh cit chir thap bang thép,
chiéu dai cua cir diing bang chiéu day cia san dé kiém tra thudng xuyén trong qua trinh
d6 bé tong.
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d. Pam bé tong.
Viéc dam bé tong phai dam bao cac yéu cau sau:

- C6 thé dung cac loai ddm khac nhau, nhung phai dam béo sao cho sau khi dam,
bétong dugc dam chit va khong bi 16;

- Thoi gian dam tai mdi vi tri phai dam bao cho bétong duge dam ki. Dau hiéu dé
nhan biét bétong da duoc dam ki 1a vira xi mang ndi 1én bé mat va bot khi khong con nira;
- Khi st dung dam dui, bude di chuyén ciia ddm khong vuot qua 1,5 ban kinh tac

dung cua ddm va phai cim sau vao 16p bétong da do trude 10cm;

- Khi can dam lai bétong thi thoi diém dam thich hop 14 1,5 gio - 2 gio sau khi dam
lan tht nhat. Pam lai bétong chi thich hop véi cac két cau c6 dién tich bé mit 16n nhu san
mai, sn bii, mit dudng 6t6... khéng dam lai cho bé tong khdi 16n.

Phwong phip dim :

Dam chén déng trong (dam dii)

— Pam ludn phai dé vudng goc vi mit bé tong, néu két cau nam nghiéng thi
mai dé dam nghiéng theo.

— Néu bé tong d6 1am nhiéu 16p, thi dam phai cidm duogc 5+10 cm vao 16p bé
tong da do trudc.

— Chiéu day 16p bé tong dé ddm khong vuot qua 3/4 chiéu dai cua dam.

— Thoi gian dAm phai t6i thiéu, tir 1560 s

— Khi ¢ddm xong mét vi tri, di chuyén sang vi tri khac phai nhe nhang, rat 1én
hodc tra dam xuong tur tur.

— Khoang cach gitra hai vi tri dam phai nho hon hai lan ban kinh dnh huong
cua dam, thuong lay 1,5 ro.
— Khoang céch tur Vi’ tri dam Qén van khuQn la: 2d < 1} < 0,5r,; khoang cach
gitra vi tri dam cuoi cung dén vi tri s€ do bé tong tiép theo la: 1, > 2r,
Trong d6: d - duwong kinh cta dam dui
I, - ban kinh anh hudng cua dam

Bam mdt (dam ban)

— Chiéu day tac dung cua dam mat 1a 3+35 cm, chiéu day téi vu 1a 3+20 cm.
— Phai khdng ché thoi gian ¢dm cho timg loai két cau va ting loai ¢ddm
— Khoang céach gifta hai vi tri ddm lién nhau phai dugc chong 1én nhau mot
khoang 3+5 cm.
—  Viéc dam sé duoc tiép tuc cho dég tan khi bé tong khéng con co ngot, mot
|6p mong vira dé xuat hién trén bé mat va khong con thay bong bong khi nira.
May démqrung s€ khong dugc s}”r dung d¢€ dich chuyén bé tong va s€ dugc rat
ra tu tr d€ ngan ngra khoang rong.
BG tung sau khi d6 v dam thd khung duoc di lai & tron hoac gby chan
dong. Ba tung trude khi do bi dung ran cuc bo khung duoc strdung v phai di
chuyén khaéi hién trudong. £0 bd tung xong phdi |l mr o chan phiing ngua
cdc phuong tién giao thung div 0. Ca dén bdo ban dom.
e. Ky thuét biao dudng bétong. . W ‘
- Sau khi d6, bétong phai dugc bao dudng trong di€u kién 6 do am va nhiét do can
thiét d¢ dong ran va ngan ngura cadc anh hudng co6 hai trong qua trinh dong ran cua bétong.
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Muc dich cua viéc bao dudng bétdong 1a tao diéu kién thuan loi cho qué trinh dong két
ctia bétong. Khong cho nude bén ngoai tham nhap vao va khong lam mat nudce bé mit.

Bao dudng bétong can thyc hién sau ca d6 tir 4—7 gio. Hai ngay dau thi can tudi cho
bétong 2gid /1 1an, cac ngdy sau thua hon, tiy theo nhiét d6 khong khi. Can giit 4m cho
bétong it nhat 7 ngay. Viée di lai trén bétong chi duoc phép khi bétong dat cudong do
25kG/ cm?, tirc 1-2 ngay voi mua kho, 3 ngay véi mua dong.

- Bao dudng 4m
Bao dudng am 1 qua trinh giit cho bétong co dit do 4m can thiét dé ninh két va dong ran
sau khi tao hinh. Phuong phap va quy trinh bao dudng 4m thyc hién theo TCVN 5592 :
1991 “ Bé téng ning - Yéu cau bao dudng am ty nhién .

Trong thoi ki bao dudng, bétong phai dugc bao vé chong céc tac dong co hoc nhu rung
dong, luc xung xich, tai trong va cac tac dong co kha nang gay hu hai khéc.

f. Mach ngurng thi cong.
+Yéu cau chung

Mach ngimg thi cong phai dit ¢ vi tri ma lyc cat va mo men udn tuong ddi nho,
dong thoi phai vudng goc véi phuong truyén luc nén vao két cau. .

+Mach ngimg thi céng ndm ngang:

- Mach ngung thi cong nim ngang nén dit & vi tri bang chiéu cao cbp pha.

- Trude khi d6 bétong moi, bé mit bétong cii can duoc xir li, lam nham, lam 4m va
trong khi @6 phai dam 1én sao cho 16p béténg méi bam chit vao 16p bétdng cit dam bao
tinh lién khéi cua két cau.

+Mach nging thang ding

Mach nging thi cong theo chiéu thang ding hoic theo chiéu nghiéng nén cau tao
bang ludi thép v6i mat 161 Smm - 10mm va c6 khudn chan.

Trude khi d6 16p béténg mai can tudi nude lam 4m bé mit bétong cii, lam nham bé mat,
rira sach va trong khi 6 phai ¢ddm ki dé dam bao tinh lién khoi ciia két cau .
+Mach ngirng thi cong & cot.

Mach ngung & ¢t nén dat & cac vi tri sau:

a) O mat trén clia mong.

b) O mit dudi cua dam, xa hay duédi cong xon do dam cau truc;

c) O mit trén cua dim can truc.

+Dam c6 kich thudc 16n va lién khéi véi ban thi mach ngimg thi cong bb tri cach mat
dudi ctiia ban tir 2cm - 3cm.

+Khi d6 bé tong san phang thi mach nging thi cong c6 thé dit ¢ bat ky vi tri nao nhu-
ng phai song song vdi canh ngan nhat cta san.

+Khi d6 bé téng & cac tdm san cd sudn theo hudng song song v6i dam phu thi mach
ngimg thi cong bb tri trong khoang 1/3 doan giita ctia nhip dam.

4.19.3.2 Ky thuat thao d& van khudn

- Quy tac thdo d& van khuon : “Lap sau, thao trudc. Lip trudce, théo sau.”

- Cét pha da giao chi dugc thao d khi bé tong dat cuong do can thiét dé két cau
chiu dugc trong lugng ban than va céc tai trong tdc dong khac trong giai doan thi cong
sau. Khi thao d& cdt pha, da gido, can trach khong gy tng suit dot ngot hodc va tram
manh 1am hu hai dén két cAu bé tong.

- Cop pha, da gido chiu luc phai thao sau khi bé tong di dat dugc cuong do nhat
dinh theo quy dinh. Nhip ctia dam, san 8m nén van khuén day diam, va van khudn san chi
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dugc phép thao d& van khuon sau khi bé tong dam san dat di cuong d6 100 %. Thoi gian
thi cong 1a mua hé nén van day dam, van khudn san c6 thé thao d& sau khi do bé tong 20
ngay.

- Cac bo phén cbt pha da gido khong con chiu lyc sau khi bé tong da dong rin
(nhu cot pha tlzlénh bén cua dam, cot, tuong) co thé duoc thao d khi bé tong dat cuong
do6 25 daN/cm ...

- Pbi véi cdt pha da gido chiu lyc cua cac két cAu (day dam, san, cot chéng), néu
khéng c6 cac chi dan dic biét cua thiét ké thi dugc thao d& khi bé tong dat cac gia tri
cuong do ghi trong bang 3.

- Céc két cau 6 vang, cong -xon, séno chi dugc thao cot chéng va cot pha day khi
cudng do bé tong dat du mac thiét ké va di c6 ddi trong chéng 14t.

- Khi thao d& cdt pha da gido & cac tAm san dd bé tong toan khdi ctia nha nhiéu
tr:ing nén thuc hién nhu :

a) Giir lai toan bo da gido va cot chdng ¢ tAm san nam ké dudi tim san sap d6 bé
téng;

b) Théo d& tirng bd phan cot chong cot pha cia tam san phia dudi nira va giit lai
céc cot chdng "an toan" cach nhau 3m dudi cac dam ¢ nhip 16n hon 4m.

Déi v6i cac cong trinh xdy dung trong khu vuc c6 dong dat va ddi véi cac cong trinh dic
biét, trj sb cuong do bé tong can dat dé thao d& cbt pha chiu lyc do thiét ké quy dinh.

- Viéc chat tai timg phan 1én két cAu sau khi thao d& cbt pha da gido can dugc tinh
todn theo cuong dg bé tong da dat loai két cAu va cac dic trung ve tai trong dé tranh cac
vét nut va cac hu hong khac déi voi két

- Viéc chat toan bd tai trong 1én cac két cau da thao d ct pha da gido chi duoc
thue hién khi bé tong di dat cudng do thiét ké.

4.19.3.3 . Ky thuat xay.
a) Té chirc trong céong tic xay:
Nha ¢6 két cAu chiju luc, tuong chi c6 nhi€ém vu bao che, va chia phong.
+ Tuong bao che xay day 220:
+ Tudng 110 xay bao gdm cac tuong ngin.

Cong tac xay tudng duoc tién hanh sau khi thdo van khuén chiu lyc dam, san.

Céc to thg xay dugc b tri vao cong trinh khi da d& cSp pha san tang ham thi
nhat xong va tién hanh song song vdi cac phan vi¢e thi cong phan khung ddm bao
tiéu chuan an toan lao dong. Cong tac xay trong cac phan déu dugc tién hanh tuan tu
tr dudi 1én trén.

Pé dam bao ning sut ciia ngudi tho xay, su dung hop ly lao dong trong qua
trinh lam viéc, ta chia doi tho xay thanh ting t6 va phan tuyén, dot lam viéc cua tho
xay trong moi khu cong tac:

% Thanh phan cic t6 tho xay:

Tuong xay c6 15 cira, chidu day tudng xay 110 va 220mm do d6 ta to chire
moi t0 xay gom c6 2 ngudi ( mdt tho nén bac V hay bac IV, mot tho phu bac II1
hoac bac II). Tong nhan cong phuc vu cong tac xay la 49 nguoi do do can 25 to
tho.
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Nhiing thao tac vé van chuyén, rai vira tuong ddi don gian dé cho cong nhan
bac thap lam. Xay nhirng hang & mat ngoai dac biét 1a mat chinh cong trinh can
c6 cong nhan bac cao hon. Nhitng tho nay con dugc dung dé hoan thién cac chi

b2 '> B g\ &
bl _9/;\ \ g\ \ g\ X g\

A

PHAN DOAN 1 PHAN POAN2 | PHANDOAN3 | PHAN DOAN 4

Hinh 4-37. So' @6 di chuyén t6 xay

+¢* Phan tuyén trong cong tac xay:
Vi tri [am viéc cua thg xay gom c6 tuyén xay, tuyén bo tri vat liu va tuyén van

chuyén (nhu hinh v&):
TUONG DANG XAY
r . - ' 1 1+r1r1+r°‘+1+r--’r‘1+ ‘111111 1 1 11 1T T [ [ [ [ [ [ | ]
TUYEN LAM VIEC
-—
= ; ‘ TUYEN VAT LIEU
bred CHONG THUNG CHONG THUNG CHONG 5 -
~ - ——————
g Z GACH VOA GACH VA GACH Z
S | 1030 L
'I 2500-3000 ll TUYEN VAN CHUYEN
I| '-‘—

Hinh 4-38. So' dd van chuyén vt liéu

— Tuyén xay: rong 0.6-0.7m nam gitra birc tuong dang xay va noi dé vat liéu, &
day co6 tho xay va thg phu lam viéc.

— Tuyén b tri vat liéu c6 bé rong du dé xép gach va dat thung vira. Khi xay
nhiing buc tuong lién 2 6 ctra thi x€p gach doi dién véi buc tuong va thung
vira doi dién vé1 6 ctra. Trude khi bat dau xay can phai du trir gach khoang
2h la viéc.

— Tuyén van chuyén c6 bé rong 0.8+1.25m dé cong nhan di lai va cung cip vat
liéu.

% To6 chirc xay theo dot:
bé chuyén mén hoa cong viéc cua nguoi tho xay, tranh cho doi va lang phi
thot gian dé cong viéc dugc lién tuc, voinha nhiéu tang, khoi luong thi cong 16n
ta to chtrc thi cong chuyén dot. nén to chirc xay 1am 2dot (nhu hinh vé):
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— Dot 1 xay tuong tai do cao < 1.2m.
— Dot 2 xay tuong tai do cao >1.2m.

DOT 1: X AY TUSNG TAl 80 Ca0 < 1200 0T 2: XAY TUONG TAl 80 C 40« 2400

Hinh 4-39. Phan dot xay
b) Chudn bi:
% Dung cu xdy va kiém tra:

— Dung cu xay: xéng, bay dé€ xuc va dan vira; ban xoa ; dao xay va bua con dé
chat gach.

— Dung cuy kiém tra: thudc duoéi ca, doi (de kiém tra do thang, phang), day cing
(day mirc) dé kiém tra ngang, thuée tam dé kiém tra do phang.

— Gach ¢ hai dau xdy dé giir 14y day mirc phai 1a gach mau, c6 kich thuéc
chuan 6x10,5x22 cm, xay tuong bao dung gach dac.

s Gido xay:
— Mubn xay ning suat cao phai ning mit san cong tac 1én mot do cao thich
hop. Trong truong hop cong trinh nay, dung gian gido dat phia bén trong nha
deé phuc vu cong tac xay va hoan thi¢n sau nay.

— Giao yéu cau phai gon, nhe, d& thao lap dé dé di chuyén tir noi ndy sang noi
khéc. Stir dung gido ghé c6 do cao nang Ién theo tirng dot xay 1.2m. Gido xay
dugc dat theo chu vi tuong.

% Vira xay:

—  Vira xdy dam bao ding mac thiét ké. Vira duoc tron bang mdy, cip phdi dugc
can dong chinh xdc bang hdc, thung, x6. Vira xay tron vira st dung hét trong
ngay, khong str dung vira da dé qua dém dé xay trat. Cat xay trat dugc sang
loc qua ludi sang.

— Vita dugc dung trong hoc dam bao khong bi mat nudc, roi vai ra ngoai.
% Gach xay:

— Gach xay dam bao dung kich thudc, mac thiét ké; khong cong vénh, nit né,
dinh ban hay hao nudc.

—  Gach dugc boc do bang thu cong, duoc xép thanh kiéu dung vi tri quy dinh
trén mit bang va van chuyén dén vi tri xy bang thu cong.
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c) Dinh vi khéi xdy:
— Can phai tién hanh dinh vi ting khéi xay va xac dinh vi tri cac 16 cho, cac vi
tri ctra di, cira s6, vach kinh, chiéu cao cua giang .

— Khéi xay phai dam béo theo tiéu chudn TCVN-4314-86 va 4085-85.
d) Cdc yéu cau ki thudt xdy:
— Mach vita trong khéi xay phai dong dic :

Mach vira ngang ciing nhu vira dung trong khéi xay phai duoc chen day
va €p bén ngoai cho chét nhat 1a mach ding. Khi xay phai vet vira nhoi vao
tirng mach ding cho du khong dugce dé thicu lam yéu khoi xay. Mach vira
thuong day 0.8+1.2cm. Vira day khong qua 1.5cm.

— Tung 16p xay phai ngang bang:

Khi xay phai cang day ngang cho tung hang xay dé timg hang xay nam
trén mat phang ngang. M&i mét xay theo chiéu cao phai kiém tra do ngang
bapg it nhét 2 1an. Pat thudc thuy binh song song véi day cang ngang dé
kiém tra, do 1éch khong duoc qua 20mm.

— Khéi xay phai thang dung:

Dung doi dé kiém tra d6 thang dtng ctia khdi xdy. Do nghiéng cac mat va
cac goc xay theo chiéu cao khong duoc vuot qua 10mm cho mot ting nha va
30mm cho toan nha.

— Mat khéi xdy phai phang:

Dung thudc tim dé kiém tra mat phang cta khéi xay. Do gd ghé ddi véi
tuong phai trat trén mot thude tam khong qué 4mm.

bam bao do bang phang trong timg 16p x4y bang day xay. Pé kiém tra do
g0 ghé trén mit phang cua cac 16p xay ta dung thude go cé kich thude
1200x30x30mm, néu sai thi phai xt ly ngay.

— Goc xay phai vuong:

Khi xay cac goc, dé dam bao vudng goc va thang dung cua cac goc tudng
ta dung ctr goc duoc dat, diéu chinh va c6 dinh va bén trong goc tir trudce khi
xay.

— Khéi xay khong dugc tring mach:

Khi xay mach dtng khong duoc lién tuc theo phuwong dirng ma phai ngit
quang. Khoang cach gitta cac mach vira dimg cua hai hang gach trén dudi
phai cach nhau it nhat 1/4 vién gach trong hang ngang va 1/2 vién gach trong
hang doc thi tuong xay dugc coi la khong trung mach. D¢ xu ly viée trung
mach dung ta dit cac vién gach 3/4 & dau cac hang gach.

e) Trinh tu thuc hién:
— Kiém tra lai cac ddu cir x4y cua tric dia va vé sinh sach mit tiép giap xay.
— Dung dao xay rai mot 16p vira dudi cung roi dat chiéu dai vién gach theo
chiéu dai cta khdi xay.
— Piéu chinh cho vién gach ¢ vi tri thang b§1n~g va g0 nhe vao vién gach. Dung
da}o xay lay cho mach vira thtra cho vao cho mach thi€u sao cho vira dugc
day vao cac mach doc va ngang trén mat khoi xay.
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Rai tiép 16p vira 1én trén 16p gach dé xay hang tiép theo theo chiéu doc khdi
xay. Ctr nhu vay xay khéi theo qui luat: ¢t 5 hang doc thi ¢6 1 hang xay
ngang gach va vi tri hang dudi cing va hang trén cing cta khdi xay phai
ngang, mach phai so le nhau va chiéu rong trung binh 1,2cm.

T4t ca cac moé chd s& 12 mo dat. Viée bat mo & cac gbc dé 1am méc cho viéc
xay tiép s& duoc tién hanh nhu sau: Uém thir vién gach va tinh toan cho
mach khong tring (dung vién gach vudng van dé bat mo). Xay bat mo goc &
hai dau tuong phai ding nivo danh thing bang cua timg 16p xay va dudng
vudng goc thing dung va dung thude goc dé ke vudng.

CACH BAT GOC 220

| ]

2/3GACH

KHOI XAY TUONG 5 DOC - 1 NGANG
Hinh 4-40. Quy tic xép gach trong xay twong

Khi xay cing ddy hai mat tuong, sir dung thudc tim dé dam bao d6 phang
cua hai mat tuong.

Tuong moi xay xong khong dugc va cham hoac dat vat liéu, dung cu 1én trén.
Khi xay trén cao phai trang bi day an toan cho cong nhan, c6 ludi che chan

tranh roi vat liéu xuong rat nguy hiém.

4.19.3.4 Ky thuat hoan thién.

Hoan thién duoc tién hanh tir tAng trén xudng tang dudi.

a. Thi cong phan mai.
Thi cong phan mai gdm cac cong viéc sau:

+ Xay va trat tuong mai.
+ Bétong tao doc vé X8 nd.
+ Cbt thép BT chdng tham ( thép D4)
+ BT chéng tham day 4cm.
+ Bao dudng ngdm nudc xi mang.
+ Lat gach 14 nem.

Cic cong tac hoan thién khac bao gom.
+ Tréat trong .
+ Pién nudc + vé€ sinh.

SV:HA VAN BDOAN

DO AN TOT NGHIEP

257



KY TUC XA PAI HOC NGOAI THUONG THANH PHO HO CHi MINH

+ Lap khung cira.

+ Lat nén.

+ Lip canh ctra gb + Son.
+ Son tuong trong.

+ Trat ngoai.

+ Son tuong ngoai.

+ Don v¢ sinh.

b. Cong téac trat.
% Céc y8u cau ddi véi céng tac trat:

Tai nhiing chd glop lai cAn dung chéi dut ddp nubc v o v xoa. Khi cung toc
dé ho n tat you cau ddi véi bé mét trot | khung cu vét ran chon chim, khung cu
vét viia chay, vét h n cla dung cu trét, vét I16i Itm, gb nghé cuc bo clng nhw
nhiing khuyét tat khdc & guc, canh, g& chdn tudng, g& chdn cua, cho tiép giop voi
coc vi tré dat thiét bi vé sinh, thiét bi dién, thodt nudc, ... Cc’;p dudng go canh cla
tuong phai phang, sac nét. Qéc dudng vuung guc sé duoc kiém tra bang thuodc ké
vuung, coc canh cla CL’J? SO, cta di phai song song nhau, mat trdn cia bé cua
dam bao d6 doc theo thiét ke. Lop via trot phai chén séu v o 16p nep khuun cla
6tnhatl 10 mm.

B sa]i léch cho phép clia bé mat trét ho n thién dadm bao tudn thd bang 3
cua tiou chuan TCVN 5674-1992 nhwsau:

— Do khong bang phang kiém tra bang thudc dai 3m: Trat don gian thi chd 16i 16m
khong qua 3mm, 4 sau vét 161 16m <5Smm. Trat ky thi chd 16i 16m khong qua 2mm, do
sau vét 161 16m <3mm. Trét chét lugng cao thi chd 16i 16m khong qua 2mm, do sau vét 16i
[6m < 2mm.

— D3 sai 1éch theo phuong thang dimg ctia mit tudng va tran nha: Trat don gian thi
15mm sudt chiéu dai hay chiéu rong phong. Trat ky thi <2mm trén 1m dai chiéu cao va
chiéu rong va 10mm trén toan chiéu cao va chiéu rong phong Trat chat luong cao thi
<lmm trén 1 m chiéu cao hay chiéu dai va <5mm trén sudt chiéu cao hay chiéu rong
phong.

—  Duong nghiéng cua duong go mép tuong cot: Trat don gian thi <I0mm Trén sudt
chleu cao két cau. Trat k§ thi <2mm trén 1m chiéu cao va 5mm trén toan bd chiéu cao két
ce}u. Trat chat lwong cao thi <Imm trén 1m chiéu cao va 3mm trén toan bd chiéu cao két
cau.
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2) 3 ©

<1,5MM

DN \\/)\\\§

Hinh 4-41. Cach kiém tra mat phzzmg cua tuong ba‘flng qua doi
% Chuan bi mit trat:
Chét Iuong cla 16p trét phu thudc rat nhiéu v o bé mét trét, v& vay mat trot
phai ddp Ung coc you ciu sau doy:
Mit trat phai sach va nhap dé dam bao cho 16p vira bam chic.

Mit trat phai bang phang dé 16p vira trat duoc déu.

Mat trat phai cing, 6n dinh va bat bién hinh. Dé tao diéu kién cho 16p vita trat bam
chdc vao mat tuong, khi xay phai dé mach [dm sau tr 1 - 1,5 cm.

— Phai chd cho tudng that khd méi dugc tién hanh chuan bi mat trét.

BP&m bdo coc ydu cau tron bang cdc bién phdp k  thuét sau:

— Lap kin nhitng 15 rng va cao sach vira thira trén mat tuong.

— Dung chdi tre hodc ban chai co sach hét bui roi dung thung tudi hodc voi phun xi
nudc sach dé rira.

— Véi tuong qua kho (hoic thi cong trong mua ning néng) thi trudc khi trat 16p 16t,
phai tudi nudc dé tuong khong hat nude trong vira. Nhu vay méi ddm bao cho céc chat
két dinh lién két tot. Phai tudi nudce trudce tur 1 - 2 gio dé bé mat hoi kho ro1 mai tién hanh
trat.

— Phai kiém tra d6 thang dimg va d6 phing cua tuong. Nhitng chd 16i phai duoc bat
di va nhiing cho 10m phai dugc phu vao (néu 10m sau tir 4 - 5 cm thi phai phu ngoai bang
1 16p ludi thép dong chat vao tudng; néu 10m sau tir 6 - 7 cm thi phai lap bang ngdi hay
gach).

% Ky thuat trat:

~- Pip cac mdc bang vita vudéng 10x10 c6 dinh moc bang mat phang trat; dong qua
doi dip cac mdc dudi, cang day chéo cac dinh mbc Ay dé dip méc giira.

— Vita trat 1 16p c¢6 chiéu day tir 10 - 15 mm: trén bé mat dugc trat 1én 1 1p vira roi
dung thudc tam dé san déu va dung ban xoa dé xoa nhan.

— Vira trat day hon 15 mm thi phai trat lam 2 16p: 16p thir nhat 1a 16p 16t, 16p th 2 1a
16p mat dugc xoa nhan.

— Trét 1op lot: thuong dugc trat bang cach vay gao dé cho vita bam chit thanh 1 16p
mong déu trén mat. Lop ddy khong can phai xoa phang.
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— Trat 16p mit: sau khi 16p 16t da kho (sau 1 - 2 ngay) mdi tién hanh trat 16p mat
(néu da qua kho thi phai tudi nude trude khi

s s g ~ . ) o MGC CHUAN TRAT TUONG
trat 16p mat). Lép mat thuong mong hon 16p 16t o o
1 s A ‘ <\ N A z MOC CHUAN
(co chicu day tir 5 - 8 mm va khéng quéa 10 &% TRAT TUONG
mm). Vi 16p mat & ngoai cung nén yéu cau phai &

phang, nhin va dong nhét. TUONG GACH & @/ /ﬁ
— Pa gido va san cong tac duoc lap dung % % //%

nhu cong tac xay hodc co thé sir dung phan da

o~
gido d¢ lai khi xay. N g %@%/E
- DS v6i nhime bire trit c6 dién tich Ion, |- ﬁ o ﬂy/ﬁ o
o~
i

st dung may kinh vi xac dinh d6 16i 16m 16n /// AT TUONG
nhat ciia mat tuong, trén co s& do thuc hién chia Q //

lugi 6 vuong 1,8 x 1,8 m va gan cac moc chuan %
QUA DOI

dé lam mdc cit trong qua trinh trat. Q

Hinh 4-42. chuan bi mit phang truéc khi trat
— ¢. Cong tac lat nén:
% Nguyén tac lat:

Cung tdc 16t chi duoc bat dau khi d ho n th nh cung viéc & phan két
céu bon trdn v xung quanh bao gébm: Cung tdc trdt trdn hay 18p ghop tran
treo, cung tdc trét, &p tudng. Mat 18t phai phang v duoc | m sach.

Xép hai h ng gach vuung guc véi nhau lay theo buc tudng chuén tir cla
chénh v o (ddm b&o vuung mach v chan gach).

Lot tirtrong ra ngo  i; can ho 16t trude, h - nh lang 16t sau.

% Yéu cau dbi v4i cong tac 1at:

Vat liéu 16t phéi dyng ching loai, kéch thudc, m u sdc v hoa van theo
thiét ké. Mat 16t phai phang khung gb ghé, 16i Irm cuc bd. Kiém tra bang thudc
cu chiéu d i 2m, khe h& gilia mat 16t véi thudc khung qud 3mm. B déc v
phuong déc ctia muc 18t phai dyng theo thiét ké. Kiém tra do déc duoc thuc
hién bang nivu, d6 nudc thlr hodc cho 1&n vidn bi thdp dudng kénh 10 mm,
néu cu chd Irm tao viing dong nudc phai buc 16n 13t lai.

Gilia vidn gach 16t v s n phai lut day via. Viéc kiém tra do chac dac cla
16p viia lion két bang coch gir nhe I6n mét 16t, néu ci chd n o bdp thd buc
I5n 10t lai.

Chiéu d vy cua lép viia xi mang lut khung duoc qué 15mm. Mach gidia coc
vion gach khung qué 1,5mm v duoc chén bang xi mang nguydn chét trén
véi nudc dang hd nhéo. Khi chua chén mach, khung duoc di lai hay va cham
manh I16n mach 16t | m bong gach. Mach chén xong, lau ngay cho dudng
mach s&c gon, dbng thoi lau sach mat gach khung dé xi méng bdm dénh.

Phan tiép gidp gilia cdc mach 18t, cling nhw gitia cdc mach 16t v chén
tudng phai dugc chén day VXM.

Khi 16t cau thang dung db Granit |  th(r d& quy ndn coc vidn 1& phai gia
cung tai ché. Viéc cét v gia cung m i cdc canh phai ddm bado dudng cat
gonv mach ghdp bang, déu. Trutc khi 16t phai co ria sach bé mat két cAu.
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8 ddm bao d6 ddnh tét gitia Iop via 16t v nén, néu mat nén khu phai tudi
nudc v bam nhdm bé mat. Ldng ddm bdo d6 phang v | m dyng thiét ké
quy di nh.

% K¥ thuat 1at nén:

— Chuan bi lat:

+ Xac dinh cot mat 14t, vach cac cot trung gian cao hon ¢t hoan thién
20-30cm vao 4 goc phong, sau d6 phat trién ra xung quanh tuong.

+ Kiém tra c6t mit nén dya trén cac ¢t trung gian. Néu nén cao thi phai bat
di, néu nén thap phai lang vita xi mang méac 50 cho dat cao do thiét ké.
Lam vé sinh mat nén.

+ Déanh do doc bang cach dung 6ng nivo danh xudi tir 4 goc phong va lat
hang gach méc phia trong (D6 déc thudng hudng ra phia ngoai cira).

+ Chuén bi gach 1at, vira, va cac dung cu dung cho cong tac lat.

— Qua trinh lat:
+ Cang day dai theo 2 phuong 1am mébc dé 1at cho phang.

+ Trai mot 16p vira xi—cat déo xudng phia duéi.

+ Lat tu trong ra ngoai cua.

+ Phai sap xép cac vién gach an khép vé kiéu hoa va mau sic hoa.

+ Sau khi lat xong ta ding vita xi mang trang trau mach. Chu ¥ gat vita xi
mang lap day cac khe, cudi cing rac xi mang kho dé hut nude va lau sach
bé mit 16p 1at.
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PHUONG PHAP LAT NEN
= —
VIEN GACH GAC
/ f E—
<=
ARSI EES
7 [
. -\
[ ] Ly
| R
HANG GACH DANG LAT HANG GACH CHUAN
cOTSAN GUI
VIEN GACH MOC
VIEN GACH MOC LEP VA DIEU CHINH

CAO DO

Hinh 4-43. K¥ thuét lat nén
d.Céng tdc op:

Trude khi tién h  nh &p phai kiém tra d6 phang ctia mét 6p. Néu mat &p cu
dd 16i Irm >15mm phai trét phdng bang VXM.Trudng hop strdung matét | m
vat gan (coc tdm thuy tinh, nhua tbng hop) phéi dung thudc 1m kiém tra, lyc
du khe h& gidia thusc v bé mat 6p khung qud 3 mm.

Trong trudng hop dung via dé ép thé viia dung cho cung téc &p khung su
dung xi mang méc thdp hon 30N/mm?. B& ddm bdo chét luong via 6p vé
cudng dd v thoi gian thao tdc, VXM phai cu ty 1& nudc/ximang thap v st
dung thdm phu gia hod déo. Viia ximang cdt dung trong cung toc ép phai dat
do sut tr5-6 cm.

Bbi véi VXM dung dé 18t db thidn nhidn can cu dd sut tr 6 dén 8cm. Via
dung dé chén mach v khodng tréng gitia két cAu v tdm 6p can cu d6 sut tir
8 dén 10 cm. Trong suébt thoi gian &p viia can duoc bdo quan dd dénh két. Via
xi mang d6 nh o trédn xong can strdung ngay trong viing 1 gi®. Nhiing mach
duing ctia méat 6p ndn chét no viia ngay trong qué trénh xdy dung.

P& trénh hién tuong nudc mua | m & mat , ddi hdi cdc canh g cla chi tiét
madi , dudng vién sdnu ...phéi ci dd déc hudng ra ngo i cung trdnh.

B phéng clia mat 6p ho n thién khung duoc sai sb vuot qud tri sé quy
di nh. Khi p xong ting phan hay to n bd bé mét két cu phai| m sach cdc
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vét ban 6, via trdn bé méat 6p. Viec | m sach bé mét ép tién h nh sau khi
viia gén mach ép d6 ding ran, trénh long mach trong qué trdnh vé sinh.

Cung téc 6p mat trong cla cung trdnh duoc phop tién h  nh sau khi tai
trong cung trénh truyén tai Ion tudng dat 65% tai trong thiét ké.

Trude khi 6p mét trong cung trénh phdi ho nth nh cung téc lop mdi v
cung viéc chdng thdm cho coc két cdu bao che phéa tron dién téch p, cung
tdc 18p cdc khuun cla sb, clia ra v o, cling nhw cdc cung viéc khoc & chd
khuét, sau khi d6 6p mét tuong.

Sau khi 6 p xong, matdp phaidatcdc ydu cau:

— Tbng thé mit ép phai dam bao dung hinh dang va kich thuée hinh hoc.

— Vit liéu bp phai dang quy cach thiét ké, mau sic.

— Céac mach vita ngang va doc phai sic nét, tthang, déu va day vira. Khi vd vao
mat op khong c6 tieéng bop.

— Trén mat ép khong co vét nirt st, vét 6 cia son hay voi, vira, vét nit & cac
gbc canh tam Op khong 16n hon 1 mm.

—  Kiém tra bang thudc 2m dit ap vao mit 6p, khe ho gitta thudc va mit op
khong qua 2mm.

e. Cong tac son tuong.

~ Cung téc son | swpha I6n mat két cau, IGn chi tiét xdy dung 16p m ng
dé che phu két cau hodc chi tiét.

Lép m ngsonn y bdo vé két cau ban trong chong lai coc toc dong ticu
cuc cﬂp mui trudng dong thdi cd m  u sac tao vé my quan ciing nhw |  t6n
hiéu dé phon biét vat duoc che phd.

% Lop son can dam bao yéu cau:

— Bam chic vao mit két ciu, mit chi tiét dugc bao veé.

— Bé mit phai tao dugc vé my quan.

— Mau sic theo ding chi dan va yéu cau cua thiét ké, khong bién mau theo thoi

gian.

— Khong bi bong, phdng rop, gon hay bién doi hinh dang trong qua trinh sir

dung cong trinh.

— Chiu dugc moi tac dong cua thoi tiét va cac diéu kién phoi 16 ciia moi truong.

¢ Chuén bi bé mat son:

_Mét nén sé phu I6p son can phai sach, khung cl vét ban, khung cu vét
dau, m&, khung bi g6 ghé hay bi nhiing vat khung mong mudn nhw cuc via
bom. Nhiing cho Irm do khuyét tat phai bu dap v xoa , trét cho phang voi
mat chung.

Bé& mat phai khu méi duoc tién h nh son, néu son trdn nén dm sé tao
th nh cdc vét o, loang 10 rat kha khac phuc.

+* Chuan bi vt liéu :
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Loai son, m u s&c son st dung phadi phu hop véi ydu cau thiét ké chi
di nh.

Dung mui dé ho tan son hodc pha loong son khi can thiét phai duoc
chuan bi trudc khi tien h nh son. Dung mui tan son thuong | axotun,
diluang, benzen, xang cung nghiép rat dé bay hoi v dé chdy non hét stc luu
yvéanto nlao dong v phing choy Mui dung mui tan son cu thé | m
cho cung nhdn bi nhiém déc ndn can bdo quan kén v khu vuc thi cung can
thung thodng.

% Chuan bi dung cy son:
Dung cu cho cong tac son gom cé: Ru — 16, khay dung son c6 luéi, chéi son.
¢ K¥ thuat lan son:

— Lan son theo trinh ty tur tran dén cac 6p tudng, ma ctra rdi dén cac duong chi

va ket thuc vét son ¢ tran tudng.

— Tuong son 3 16p (2 16p 16t va 1 16p phu), khi nude son trude khé moi duge

S0 NUGC sau va so cung chiéu véi 16p trude dé bé mat son déu mau va khong
dé lai vé ru-16.
% Kiém tra qua trinh thi cong son :

Quy trénh son phai tudn theo s I6p son qui di nh cta chi dan cua thiét ké.

— Thong thuong phai son 1am ba 16p. Lép dau 1a 16p dé 16t va hai 16p sau ngoai

nhiém vu bao vé€ cong trinh con tao mau cho cong trinh hoac két cau.

— Thoi gian gién cach gitra luc son cac 16p phai dam bao cho 16p duoi du kho
m&i son tiép 16p trén. Néu yéu cau cao, sau mdi 16p son lai 13y gidy nham
danh cho mit 16p son nhin méi son tiép 1p sau.

—  Vét choi son 16p trude phai dugce vach théng, vét choi sau phai dé 1én mot
phan ctia vét chdi trude cho kin mit son. Dén 16p sau, vét ch01 lai quét vudng
gdc vai 16p da son dé cac 16p son phu kin khip mat twong can phi.

— B’e mat 16p son, vo6i va véc ni phai d6ng mau, khong c6 vét 6, vét loang 10,
vet chodi son.
— B& mit phai phing, nhin, khong bi ntt hay com hodc vét chay son. Mit 16p
son phai bong.
— Bémat 16p son khong duoc co ,bot bong b(")ﬂg khi. Khong duogc co hat bot
son von cuc. Khong dugc c6 vét ran nut bé mat 16p son.
— Néu mat son ¢6 hoa vén, hoa van phai theo ding thiét ké vé hinh dang, kich
thudc, Ao dong déu va nhat 1a mau sac.
f. Cong tac lip dung khudn cira.
- Dung khuén ctra phai thing, goc phai dam bao 90°, phai ¢b dinh khung ctra sau khi
dung lap.
- Trong lc lap khung cira khong dugc lam sirt seo khung cira.
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Chwong 11 Lap dw toan

4.20 CO' SO’ LAP DU TOAN :
- Dy toan dugc lap cén ctr vao ban vé& thiét ké cong trinh KTX DAI HQOC
NGOAI THUONG TP HO CHI MINH duoc lap thang 01 nim 2009
- Can ¢t Pinh muc dy toan Xay dung cong trinh sb 24/2005QD-BXD ngay
29/07/2005 cua B9 truong Bo Xay Dung.
- Cin ¢t Pinh mtc dy toan Lip dat cdng trinh sé 33/2005/QD-BXD ngay
04/10/2005 cta Bo truong Bo Xay Dung.
- Can cir DPinh mtc dy toan Khao sat cong trinh sb 28/2005/Qb- BXD ngay
10/08/2005 cua B truong Bo Xay Dung.
- Can cu thong tu sd 05/2007/TT-BXD ngay 25/07/2007 cua B Xay Dung
hudng dan viée lap va quan 1y chi phi dau tu xay dung cong trinh.

- Can cr quyét dinh s6 1751/2007/QD-BXD ngay 14/08/2007 ciia b truong Bo
Xay Dung vé dinh muc chi phi quan ly dy &n va tu van dau tu xay dung cong
trinh.,
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4.21 BANG TONG HQP KINH PHi

CONG TRINH:KTX DAl HOC NGOAI THWONG TP HO CHi MINH

HANG MUC:PHAN NGAM

KY

HE

TT TEN CHI PHlI HIEU s6 CACH TINH THANH TIEN
| Chi phi truc tiép

1 Chi phi vat liéu VL 1 | (VLDG+BGVL)*HS |2 417,734,626
2 Chi phi nhan cdng NC 1 NCDG*HS 168,233,165.3
3 Chi phi may thi cong M 1 MDG*HS 665,703,455.5

4 Truc tiép phi khéc TT [1.50%| (VL+NC+M)*HS 48,775,069
Céng chi phi triee tiép T VL+NC+M+TT  |3,300,446,316

I Chi phi chung C 6% T*HS 198,026,779
Gia thanh dy todn xdy dung| Z T+C 3,498,473,094

Thu nhap chju thué tinh 0 .

Il frrée TL |5.5% (T+C)*HS 192,416,020
Gid tri dw todn truéc thué G T+C+TL 3,690,889,115

IV| Thué gia tri gia ting ddura | VAT | 10% G*HS 369,088,911

Gia tri dw toan xdy lap sau
thué Gxd G+VAT 4,059,978,026
Chi phi xay dung lan trai 0 *
tam Gxdlt | 1% Gxd*HS 40,599,780
TONG GIA TRI DU
TOAN DT Cxa+Gxdlt 1 100 577,806
LAM TRON 4,100,580,000
Sé tién bang chir:
Bén ty mot tram triéu ndm tram tdm mwoi nghin déng chan.
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4.22 BANG DU TOAN CHI TIET

ST , Pon| Khéi | Pinh | Tong | Pon ‘
T |Ma s0 Tén cong tac vi | lugng | mirc K.L gid | Thanh tién
| 1 i v Vv VI VI VI IX

Ep trude coc bé tong cdt
thép, chiéu dai doan coc
AC.2 [>4 m, kich thudc coc 100

1/6222 [35x35 (cm), ditcap II  |m 80.34 2891566191
a.) Vit liéu 2135579064
A24.0|Coc bé tbng L>4m 263,1
206 |35cmx35cm m 101/ 8,114.34| 85.80| 2135579064
Z999 |Vat liéu khéc % 1  80.34 0 0
b.) Nhan cong 126494676.8
N24.0 52,30
009 |Nhan cong 3,7/7 cong 30.1| 2,418.23) 8.70/126494676.8
c.) May thi cong 629492449.6
M24. 240,4
0125 |May ép coc troc >150T |ca 5.97 480  56|115329863.2
M24. 1,033,
0037 |Can truc banh xich 10T |ca 5.97 480| 772|495827857.6
76,07
M999 |May khac % 3| 241.02] 1.40/18334728.83

Dao mong cong trinh,
chi€u rong méng <=6 m,
AB.2 |bang may dao <=0,8 m3, (100

2/5111 |dat cap I m3 | 10,04 5914786.886
b.) Nhan céng 2233213.013

N24.0 46,82
005 [Nhéan cong 3,0/7 cong 4,75  47.69| 7.70/2233213.013
c.) May thi cong 3681573.873

M24. 1,160,
0072 [May dao 0,8m3 ca 0.316 3| 428|3681573.873

Dao xtic dat dé dap hoac
AB.1 [ra bai thai, bai tap ket,

3/1211 |dat cap I m3 7.76 163522.3284
b.) Nhan cong 163522.3284
N24.0 46,82
005 [Nhéan cong 3,0/7 cong 0 3| 7.70/163522.3284
| 1] vV | V VI VI | VI IX

Vénqchuyén dat bang 6t6
AB.4 |tu d6, pham vi <=500m, (100 | 101,17
411241 |6t6 12T, dat cap | m3 6 4663344.54
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c.) May thi cong 4663344.54
M24. 964,2
0013 |0 t6 tw d6 12tan ca 0.478 5| 58| 4663344.54
Bé tong san {;uét bang
may tron - do6 bang thu
cong, bétong 16t méng,
AF.11|da 4x6, chiéu rong >250
5/122 |cm, méc 150 m3 72.1 26933746.4
a.) Vat liéu 21937475.03
A24.0
797 |Xi mang PC30 kg 257.5| 18,566| 673|12494749.75
A24.0 65,00
180 |Cétvang m3 0.514 37 0 2408718
A24.0 105,0
010 (b4 4x6 m3 0.9219 66/ 00 6978867
A24.0 12,253.4
524  |Nudc lit 169.95 0 4.5 55140.2775
b.) Nhén cong 3984007.061
N24.0 46,82
005 |Nhén cong 3,0/7 cong 1.18 85| 7.70/3984007.061
c.) May thi cong 1012264.317
M24. 91,32
0191 |May tron bé tong 2501 |ca 0.095 7 5/625530.5875
M24. 60,26
0018 [Pam ban 1Kw ca 0.089 6 8| 386733.7292
Cong tac san xuét lap
dung qét thép bé tong tai
AF.61|cho, cot thép mong, ’
6|120 |duong kinh <=18 mm  |tan 4.64 41082706.43
a.) Vat liéu 38416072.27
A24.0
739 |Thép tron D<=18mm kg 1,020 4,733| 7,925 37507440
A24.0 10,00
293 |Day thép kg 14.28 66 0 662592
A24.0 11,42
543 |Que han kg 4.64 22 8| 246040.2688
{1 Il v VvV Vi Vi VIl IX
b.) Nhan cbng 1963620.708
N24.0 50,74
008 [Nhéan cong 3,5/7 cong 8.34 39| 2.70/1963620.708
c.) May thi cong 703013.4528
M24. 115,8
0129 [May han 23 KW ca 1.12 5  47/602033.6896
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M24. M4y cat udn cit thép 68,00
0117 [5KW ca 0.32 1 9/ 100979.7632

Cong tac san xuét lip
dung cot thép bé tong tai
AF.61|cho, cot thép mong,

7|1130 |duong kinh >18 mm tan 8.43 72186862.82
a.) Vat liéu 68138580.61
A24.0
742 |Thép tron D>18mm kg 1,020 8,599 7,725 66424185
A24.0 10,00
293 |Day thép kg 14.28 120 0 1203804
A24.0 11,42
543 |Que han kg 5.3 45 8 510591.612
b.) Nhan céng 2716282.102
N24.0 50,74
008 [Nhan cong 3,5/7 cong 6.35 54| 2.70/2716282.102
c.) May thi cong 1332000.106
M24. 115,8
0129 [May han 23 KW ca 1.27 11|  47|1240269.567
M24. [May cat udn cat thép 68,00
0117 5KW ca 0 1 9 91730.5392

Véan khudn cho bé téng
db tai chd, van khuon
kim loai, van khuon
tuong, cdt vuong, cot
AF.82|chi nhat, xa dam, giing, |100

8/111 |cao<=16m m2 7 27927010.54
a.) Vat li¢u 11561580.29
A24.0 ’
726 |Thép tam kg 51.81 368| 8,180| 3006478.018
A24.0
712 |Thép hinh kg 48.84 346| 7,575| 2624517.825
1| i vV | V VI VI VIII IX
A24.0 ’ 1,400,
406 |GO chong m3 0.496 4, 000 4926040
A24.0 11,42
543 |Que han kg 5.6 40 8/ 453993.2992
15,52
Z999 |Vt liéu khac % 5  35.47| 1.60] 550551.152
b.) Nhan céng 14842752.09
N24.0 54,65
010 [Nhén cong 4,0/7 cong 38.28 272 7.70]14842752.09
c.) May thi cong 1522678.151
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M24. 115,8
0129 |May han 23 KW ca 1.5 11  47/1232727.927
M24. 146,6
0259 |Van thang 0,8T ca 0.25 2| 56| 260094.416
2,104.
M999 [May khac % 2 14| 30| 29855.8084
B¢ tong san xuét qua day
chuyén tram trdn tai hién
trong hoac thong pham,
d6 bang bom b¢ tong, bé
AF.31tdbng méng, chiéu rong
9/125 |modng >250 cm, M300 |m3 277.4 179533694.2
a.) Vat liéu 142101853
A24.0 1,400,
421 |G6 van cau cong tac m3 0.015 4/ 000 5825400
A24.0
054 [Pinh kg 0.122 34| 9,000 304585.2
A24.0
056 |Pinh dia cai 0.603 167| 1,000 167272.2
A24.0
797 |Xi mang PC30 kg 487.2| 135,149, 673|90955465.44
A24.0 65,00
180 |Cétvang m3 0.4547 126 0] 8199054.5
A24.0 114,3
008 [ba 1x2 m3 0.8171 227 00| 25906849.38
A24.0 53,496.5
524 |Nudc lit 192.85 9 4.5 240734.655
A24.0 13,514.9
5362 |Phu gia siéu déo kg 48.72 3| 673]9095546.544
5,071.
Z999 |Vat li¢u khac % 1 277.4) 90| 1406945.06
{1 Il v \Y Vi VI VIl IX
b.) Nhan cong 15717904.82
N24.0 46,82
005 |Nhén cong 3,0/7 cong 1.21 336 7.70/15717904.82
c.) May thi cong 21713936.41
M24. | Xe bom BT, tu hanh 1,994,
0092 |50m3/h ca 0.033 9] 830[18261072.79
M24. 62,99
0020 [Pam dui 1,5 KW ca 0.089 25 7| 1555307.734
M999 |May khac % 1 277.4) 714.4] 198174.56
AB.2 |Dao san dt bing may (100
10(1121 |dao <=0,8 m3, datcap I |m3 5 1699381.33
b.) Nhan cong 117186.3193
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N24.0 46,82
005 [Nhén cong 3,0/7 cbng 0.5 3| 7.70/117186.3193
c.) May thi cong 1582195.011
M24. 1,160,
0072 [May dao 0,8m3 ca 0.25 1| 428|1452043.556
M24. 866,5
0170 |[May ui 108CV ca 0.03] 0.1502 21/130151.4542
Chi phi vt liéu 2417734626
Chi phi nhéan cong 168233165.3
Chi phi may thi céng 665703455.5
Téng chi phi 3251671246
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