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PHAN I. GIAI PHAP KIEN TRUC

o 2

10%

Gido vién hwong din : THS.NGO PUC DUNG

Sinh vién thuwe hiéen : NGUYEN DUC MANH
Lop : XD1401D
Ma s6 SV : 1012104035

Cac ban vé kéem theo:

1.Miit bang tong thé.

2.Miit bang tang 1.
3.Mit bing tang dién hinh.
4.Mit bing mai.
5.Mit ding truc 1-8, A-G
6.Mat dung truc A-AB-B
7.Mit cit + Chi Tiét

CHUONG 1: KIEN TRUC
1.1 Gi6i thiéu vé cong trinh
KY TUC XA 6 TANG TRUGNG DAI HOC MO PIA CHAT
Nhiém vu va chtic nang: Pap ing mot phan nhu cau vé nha ¢ cho sinh vién.
+ Chit dau tu : TRUONG DAI HOC MO DIA CHAT.
1.2 diéu kién ty nhién ,xa hoi
- Lo dat dy kién xay dyng cong trinh ndm trong khuén vién tong thé Truong Pai
hoc Mo Dia chit - Khu B, bong Ngac - Tur Liém — TP Ha ndi. Cong trinh nam trong
du an cai tao nang cép co s6 ha téng truong Pai hoc M6 Dia cht.
-Hién trang toan bo khu vuc Truong da duoc dau tu xay dung hé théng ha tﬁng
hoan chinh. Cac cong trinh theo quy hoach s& 1an lugt duge xay dung.
-Theo quy hoach s& xay dyng & day mot khu Ky tic x4 6 tang cing véi san vudn
va duong giao thong ndi b phuc vu sinh vién.
-Khu dét xay dung bang phang, khoang cach dén cac cong trinh khac 13 khé xa.
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+ Pic diém vé cong ning st dung:

Dién tich tang 1 s& dugc st dung vach ngin di dong dé b tri phong Ban quén 1y,
sanh luyu thong, cac Kibt ban hang, dich vu cong cong nhu: cang tin an, udng, nha
sach, phong hop tap thé va cac phong chirc ning khac. Tang 2 dén tang 6 la cac phong
& cho sinh vién véi nha vé sinh lién ké riéng & mdi phong. Tang tum va mai dé bd tri
may moc thiét bi, bé chira nudc...

1.3 Giai phap kién tric
1.3.1 Gidi phdp mdt bang.

Thiét ké tong mat bang tudn thii cic quy dinh vé s tang, chi giéi xdy dung va
chi gidi dudong do, dién tich xay dung theo quy hoach tai khu vuc xay dung. Hé s6
chiém dét ciia cac cong trinh xdy dung trong toan Trudng 1a 30,5% phu hop véi tiéu
chuan xay dung.

Khu nha cao 6 tang, b tri theo kiéu hop khéi 1ay khu cau thang 1am khu trung
tam, v4i hanh lang gitra rong 3,0m cing v&i sanh luu théng ¢ trung tim khu nha dén
ciu thang va thang may, thuan tién cho luu thong dén cac phong 6.

Giéng troi 11,4m? duge bd tri tai trung tdm ldy anh sang va théng gié cho céc
tang, cac phong & déu bd tri phia dudi 13 san, dudng ndi bo, phan san vuon va 16i vao
khu chung cu dugc bd tri & cdc mat va hai bén hdi nha.nha vé sinh, nha tim lién
phong, 16gia ldy nang va lam noi phoi do.

Céc chi tiéu ky thuat nhu sau:

+ Khu nha gom: ting 1 cao 3,6m; tang 2 dén tang 6 cao 3,6m;

+ Tong chiéu cao toan nha : 21,6 m.

+ Kich thuéc mit bang : 27,3m x 24,1m

+Tbng dién tich san: 5.620 m?, bao gdm: 575 m” san ting 1; 3.738 m? san phong
&, vé sinh, Logia; 98,4m” san budng k¥ thuét thang may, san ting tum; 1.208m? san
sanh, hanh lang ting 2 dén tang 6

+Tong s6 phong & 14 64 phong.

1.3.2 Gidi phdp céu tao va mit cit:

Chiéu cao cac téng 12 3,6m, tum cao 3,0m; mdi phong & déu co bd tri cura so,
ctra di. Hai cau thang bo duoc b6 tri & hai dau nha thuan loi cho viée di chuyén cua
moi nguoi trong ky tic x4. Giéng troi rong rii & gitra hai don nguyén tao khoang trong
khong gian thoang dang thong gié va liy anh sang tu nhién. Hai cau thang bo c6 bb tri
céc cira vach kinh 14y anh sang quay hat vé phia giéng troi. Mdi phong & c6 mot ban
cong nho rong 1200 hudng ra bén ngoai tao cam gidc mé rong tim hon hoa minh véi
thién nhién. Toan by tuong nha xay gach dac vdoi viva XM #50, trat trong va ngoai
béng vita XM #50. Nén 1at gach Ceramic 400x400, khu v¢ sinh lat gach chéng tron,
vita XM #50; tuong khu vé sinh 6p gach men kinh cao 1800 ké tir mat san. Cira gb
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dung g nhom 3 son mau, hoa sit cira s6 son mot nude chdng gi sau d6 son 2 nudc
mau. Mai lop t6n lién doanh mui vudéng mau d6 véi xa god thép chir U100 gac 1én
tuong xay thu hdi day 220. San BTCT B20 d6 tai chd day 10cm, trat tran vira XM #50
day 15. Xung quanh nha bd tri hé théng rinh thoat nude rong 300 sau 250 lang vira
XM #75 day 20, 1ong ranh danh dbc vé phia ga thu nudc. Tuong nha quét 2 nudce voi
trang sau d6 quét mau vang chanh; phao quanh cira va quanh mai quét 2 nudc voi
trang sau d6 quét mau ndu dam. Phia trén cau thang dat cac bé chira nude bang Indx
10m®.

1.3.3 Gidi phdp thiét ké mdt dieng, hinh khéi khéng gian ciia céng trinh.

Mait ding cua cong trinh tuy doi xtng, tao dugc sy hai hoa béi duong nét cua
cac 6 ban cong v6i nhitng phao chi, ctia cac 6 cira s6 quay ra bén ngoai. Hinh khdi cua
cong trinh c6 dang vé bé thé vudng virc, don gian nhung khong ctng nhic, don diéu.
Nhin chung mat dung ciia cong trinh ¢ tinh hop 1y va hai hoa kién triic v6i tong thé
kién trac quy hoach cta cac cong trinh xung quanh.

1.3.4 Cac gidi phap ki thudt twong vrng cho cong trinh
1.3.4.1 Giai phap thong gi6 chiéu sang

Céc phong & déu c6 it nhat co6 mot bé mat tiép xtc tryc tiép voi bén ngoai qua
ctra s6. Céac sanh tang va hanh lang déu duoc thong thoang 2 mit do d6 s& tao duoc ap
luc Am hat khi tr cac cdn ho ra. Céc can ho déu duge thong thoang va dugc chiéu sang
tu nhién tir hé théng ctra s0, ctra di, ban cong 16gia, hanh lang va cic sanh tang véi
giéng troi két hop voi thong gio va chiéu sang nhén tao.
1.3.4.2 Giai phap b tri giao thong.

Giao thong theo phuong ngang trén mit bang duoc phuc vu bdi hé thong hanh
lang rong 3,0m duoc ndi v6i sanh tang di dén cac nit giao thong theo phuong ding 1a
cau thang.

Giao thong theo phuong ding gom 2 thang bd va 2 thang may thuan tién cho
viéc di lai va dam bao kich thudc dé van chuyén do dac cho cac phong ¢, dép ung

duoc yéu cau di lai gifra cac tang.

1.3.4.3 Giai phap cung cap dién nudc va thong tin.
Hé thdng cap nudc:

Thiét ké 02 bé nudc ngdm, mdi bé dung tich 40 m3 vj tri khoang 2 bén nha phia
mit trude, 01 bé st dung cho cdp nude sinh hoat, 01 bé str dung cho cip nude ctru hoa.
Tram bom nuéc dit tai ciu thang bom nuée 1én 04 bé inox, 6ng diy ciia bom @40 (c6
thiét bi diéu khién ty dong).

Nudc tir bé chira nudc trén mai s& dugc phan phdi qua ong chinh, ong nhanh

dén tat ca céac thiét bj dung nuéc trong cong trinh. Puong dng cap nudc dung 6ng thép
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trang kém c6 duong kinh tir ¢15 dén ¢65. Puong ong trong nha di ngdm san, ngam
tuong va di trong hop ky thuat. DPudng dng sau khi lip dit xong déu phai duoc thir ap
Iwc va khir trung trude khi st dung, diéu nay dam bao yéu cau lip dit va yéu cau vé
sinh.

Hé théng thoat nudc: HéE théng thoat nuée thai sinh hoat duoc thiét ké cho tit ca
cac khu vé sinh trong khu nha. C6 hai hé théng thoat nudc ban va hé théng thoat phan.
Toan bd nudce thai sinh hoat tir cac xi tiéu vé sinh duoc thu vao hé théng éng din, qua
xur 1y cuc bo bﬁng bé tu hoai, sau d6 duoc dua vao hé théng céng thoat nudc bén ngoai
ctia khu vue. Toan bd nude tim rira gidt duoc thu vao cac éng dung thoat nudc riéng
dua vé hd ga dudi dit, thoat ra cong thoat bén ngoai. Cac dudng dng di ngdm trong
tuong, trong hop k¥ thuat, trong tran hodc ngim san.

Hé thong cdp dién: Ngudn cung cap dién cia cong trinh 13 dién 3 pha 4 day
380V/ 220V. Ngudn dién cap téi cong trinh duge 13y tir tram bién ap 630KV A ngoai
nha duoc bd sung ning cap tir tram bién ap 320K VA da co san.

Trong cong trinh ¢6 b tri mot may phat dién du phong 380/220V — 50KVA
cung cip dién cho hé théng thang may. Khi ngudn dién ludi co su c¢b thi bd chuyén d6i
ATS sé& tu dong chuyén doi ngudn dién.

So db cép dién cua cong trinh dugc thiét ké theo nguyén tic chung: tir tram bién
ap chung cta khu vuc cdp t6i tii dién chinh T1 coéng trinh thong qua cdp ngam
Cu/XLPE/PVC — 4(1x240)mm2. Tir tu dién T11 chia lam 11 16 gdm 16 1 cip cho tu
dién vu tién ATS tdi thang may. Lo 2 cp cho ti may bom. Cac 16 khac cip cho céc ti
dién ting tir tAng 1 dén tang 6

Céap dién va ddy dan trong ludi dién ctia cong trinh dung 18i dong cach dién
XLPE hoac PVC, vo boc PVC.

Tai cac tang cac khu vuc c6 bd tri ti phan phdi dién. Cap phan phdi dién tir tu
dién tong T1 dén cac tu dién ting dugc di trong thang cap chay trong hop k¥ thuat
dién. Trong cac tu dién dat cac APTOMAT bao vé cho cac thiét bi .

Cép truc tir ti dién T1 dén cac ting dung loai cu/PVC 3x25+1x16mm2.

Mdi phong ¢ sir dung dién déu co 1 cong to do dém riéng biét lap tai cua
phong.

Day dn tdi cac thiét bi dién trong cong trinh ding day dong 218i boc PVC ludn
trong dng nhya PVC di ngdm san, tuong hodc tran gia tai cac vi tri r& nhanh, ndi duoc
thue hién bang cau ndi trong hop ndi day.

Cép di tir sau cong to dén cac ta dién cin ho di trén mang cap theo doc hanh
lang cua tang.

Chiéu sang cho cong trinh gdm: Chiéu sang cho cong trinh chii yéu dung dén

huynh quang lap tran, tudng.
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Hé théng chdng sét va tiép dat chong sét, tiép dat an toan: Hé thong chdng sét
dung loai kim thu sét phat xa sém tia tién dao PULSAL 30 ban kinh bao vé 52 mét ndi
v6i hé thong tiép dat chéng sét gdm cac coc thép ma dong d16 dai 2,5m lién két
bang thanh déng det 25x3mm chén sau 0,8m dién trd ndi dat cua hé thong chéng sét
phai bao dam < 10Q2.
1.3.4.4 Giai phap phong hoa.

BG tri hop voi chita chdy & mbi sanh cau thang cia timg ting. Vi tri ciia hop voi
chita chay dugc b tri sao cho ngudi dung thao tac duge dé& dang. Cac hop voi chira
chay dam bao cung cip nudc chita chdy cho toan cong trinh khi c6 chay xay ra. Mdi
hop voi chita chay dugc trang bi 1 cudn voi chira chdy duong kinh 50mm, dai 30m,
voi phun duong kinh 13mmm c6 van goc. BS tri mot bom chira chdy dit trong phong
bom (duoc ting cuong thém béi bom nude sinh hoat) bom nuée qua dng chinh, ng
nhanh dén tat ca cac hong chita chay & cic ting trong toan cong trinh. B tri mot may
bom chay dong co diezel dé cap nudc chita chay khi mat dién. Bom cap nudc chira
chay va bom cap nudc sinh hoat duoc ddu ndi két hop dé c6 thé hd tro 1an nhau khi
can thiét. Bé chira nudc chita chay duoc dung két hop véi bé chira nude sinh hoat. BS
tri hai hong chd bén ngoai cong trinh. Hong chd ndy duogc lap dit dé ndi hé thong
duong 6ng chita chay bén trong véi ngudn cip nudc chira chay tir bén ngoai. Trong
truong hop ngudn nude chita chay ban dau khong du kha ning cung cép, xe chita chay
s& bom nudc qua hong chd nay dé ting cudng thém ngudn nudc chita chay, cling nhu

truong hop bom ctru hod bi sy ¢6 hodc nguén nudc chira chdy ban dau da can kiét.

PHAN I1
KET CAU

o 2

SINH VIEN THU'C HIEN : NGUYEN PUC MANH
MA SO SINH VIEN : 1012104035
GIAO VIEN HUONG DAN :  THS.NGO pUC DUNG
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Nhiém vu :

YV V V V

Chon giai phap két cau tong thé cong trinh.
Chon so b kich thuée ciu kién.

Thiét ké mot khung nha (Khung truc 6)
Thiét ké mong khung truc 6,

Thiét ké san tang 4

Bdan vé kem theo :

>
>
>

1.1.

1.2.

1 ban vé& két ciu thép khung truc 6 .
1 ban v& san tang 4.

01 ban v€ mong khung truc 6.

CO SO TINH TOAN

Caéc tai liéu sir dung trong tinh toan

1. Tiéu chuan xay dung 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 chuén thiét ké.

Tai li€éu tham khao.

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

2. San suon BTCT toan khdi — ThS.Nguyén Duy Bén, ThS. Mai Trong Binh,
ThS. Nguyén Trudng Thang.

3. Két cau bétong cdt thép ( phan cdu kién co ban) — Pgs. Ts. Phan Quang
Minh, Gs. Ts. Ngo Thé Phong, Gs. Ts. Nguyén Pinh Céng.

4. Két cAu bétong cbt thép (phan két cAu nha cira) — Gs.Ts. Ngd Thé Phong,
Pgs. Ts. Ly Tran Cudng, Ts Trinh Thanh Pam, Pgs. Ts. Nguyén Lé Ninh.



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT




CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT
CHUONG 2: PHAN TiCH LUA CHON GIAI PHAP KET CAU
CONG TRINH.TINH TOAN NOQI LUC

LUA CHON CAC LOAI VAT LIEU CHO CONG TRINH.

Hién nay & Viét Nam, vat li¢u dung cho két cAu nha cao tﬁng thuong st dung la
kim loai (chi yéu 14 thép) hodc bé tong cdt thép.

- Néu dung két cau thép cho nha cao ting thi viéc dam bao thi cong tot cac mdi
nbi 1a rat kho khin, mat khac gia thanh cong trinh bang thép thuong cao ma chi phi
cho viéc bao quan cdu kién khi cong trinh di vao sir dung 14 rat ton kém.

~ Két chu bang bé tong cdt thép 1am cho cong trinh c¢6 trong lwong ban than 16n, cong
trinh ning né hon din dén két cdu mong 16n. Tuy nhién, két cAu bé tong cbt thép khic
phuc dugc mot s6 nhuge diém cua két cAu thép: nhu thi cong don gian hon, vat liéu ré
hon, bén véi moi trudng va nhiét do, ngoai ra giai phap ndy tan dung duogc tinh chiu nén
rat tot ciia bé tong va tinh chiu kéo ciia cot thép bang cach dit no vao ving kéo ciia cot
thép.

Tir nhitng phan tich trén, ta Iya chon bé tong cbt thép 14 vat lidu cho két cdu cong
trinh, va dé hop 1y voi két cau nha cao tang ta sir dung bé tong méc cao.

~ Céc vat liéu xay dung chu yéu nhu: gach, cat, d4, xi mang doc san xuat tai dia
phuong dé ha gia thanh cong trinh. C6 thi nghiém xac dinh tinh chat co li trudc khi
dung.

Gach chi nung tuynen: Ry = 75 Kg/cm2

Bé tong cip 4o bén B20: R, = 11,5MPa = 11,5x10°KN/m?.
Ry = 0,9Mpa = 0,9x10% KN/m?.
E, =27000MPa.

Cot thép: d<10nh6m Cl: R, = 225MPa.
Rew = 175MPa.

E, = 210000MPa.
d>10nhém Cll: R, = 280MPa.

Rsw = 225MPa.
E; = 210000MPa.
- Tra bang : Bé tong B20: Vo2 = 1;
Thép CI : Ex = 0,645; o = 0,437
Thép ClI ; & =0,623; 0z = 0,429

10
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B: LUA CHON CAC GIAI PHAP KET CAU CHO CONG TRINH.
2.1 So' bd phwong an két ciu
2.1.1 Phan tich cdc dang két cau khung
1.Hé két cau vach ctng va 15i cing

Hé két cdu vach ctng c6 thé duge bd tri thanh hé théng theo mot phuwong, hai
phuong hodc lién két lai thanh hé khong gian goi 1a 16i cimg. Loai két ciu ndy c6 kha
nang chiu lyc ngang tot nén thuong duoc sir dung cho cac cong trinh ¢6 chiéu cao trén
20 tang . Tuy nhién hé théng vach cimg trong cong trinh 1 sy can trd dé tao ra khong
gian rong.

2.Hé két cau khung gidng (khung va véach ctng )

Heé két cau khung giang dugc tao ra bang sy két hop hé théng khung va hé théng
vach cung . H¢ théng vach cing thuong dugce tao ra tai khu vuc cu thang bg, cu
thang may, khu vé sinh chung hodc céc tuong bién, 1a cac khu vuc c6 tuong lién tuc
nhiéu téng. Hé¢ théng khung duoc bd tri tai cac khu vuc con lai cua ngdi nha. Hai hé
théng khung va vach duoc lién két v6i nhau qua hé két cau san. Trong truong hop nay
hé san lién khdi c6 ¥ nghia 16n. Thuong trong hé két ciu nay hé thong vach dong vai
tro chil yéu chiu tai trong ngang, hé khung chu yéu dugc thiét ké dé chiu tai trong
thang ding. Sy phan rd chirc ning nay tao diéu kién dé tdi wu hoa cac cau kién, giam
bot kich thude cot, dam, dap ung dugc yéu cau cua kién truc.

Heé két cdu khung-giang to ra 1 két cdu t6i wu cho nhiéu loai cong trinh cao tang.
Loai két ciu nay s dung hiéu qua cho cac ngdi nha dén 40 tang dugc thiét ké cho
ving c6 dong dat < cap 7.

Qua xem xét cac dac diém cac hé két cau chiu luc trén ap dung vao dac diém
cong trinh va yéu cau kién trac em chon hé két cau chiu luc cho cong trinh 1a h¢ két
ciu khung giang voi vach duogc bo tri 1a cau thang may.

* Pic diém cta hé két cau khung vach: két cdu khung vach 13 t6 hop cta 2 hé két
cAu “két cdu khung va két cAu vach cung”.Tan dung tinh wu viét cua mdi loai,vira co
thé cung cip mot khong gian sir dung kha 16n ddi véi viee bd tri mit bang kién trac lai
c6 tinh nang chéng luc ngang tot.Vach ctng trong két cdu khung vach co thé bé tri doc
lap,ciling c6 thé loi dung vach cua giéng thang may.Vi vay loai két cau nay da duoc st
dung rong rai trong cac cong trinh.

Bién dang cta két cdu khung véach 1a bién dang cat uén:Bién dang cta két cau
khung 1a bién dang cat,bién dang tuong ddi gilta cac tang bén trén nho,bén dudi 16n
Bién dang ciia vach cing la bién dang uén cong ,bién dang twong dbi giira cac ting
bén trén 16n,bén dudi nhé Dbi v6i két cau khung vach do diéu tiét bién dang cua hai

loai két cau nay cung lam viéc tao thanh bién dang cat uon ,tir d6 gidm ti I¢ bién dang

11
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tuong dbi giita cac ting ctia két cAu va ti 18 chuyén vi ctia diém dinh lam ting d6 cing
bén ciia két cau .

Tai trong ngang cha yéu do két cdu vach chiu .Tir dic diém chiu luc c6 thé thiy
d6 cung chdng udn cia vach 16n hon nhicu d6 cimg chong udn cua khung trong két
cu khung — vach dudi tac dung cua tai trong ngang .No6i chung vach cimg dam nhéan
trén 80%,vi vay luc cit cia ting ma két cdu khung phan phdi duéi tac dong cua tai
trong ngang dwoc phan phdi twong ddi déu theo chiéu cao mémen udn cia cot dam
tuong ddi br:ing nhau, co lgi cho viéc giam kich thuée dam cot ,thun loi khi thi cong.
2.2 Lwa chon hé két cdu cho céng trinh:

Qua phan tich mgt cach so by nhu trén ta nhan théy mdi hé két cAu co ban cua
nha déu cé nhiing wu, nhuoc diém riéng. Doi véi cong trinh nay, do cong trinh ¢o
cong nang 1a nha & nén yéu cau c6 khong gian linh hoat. Nén dung hé khung chiu luc.

- Hé chiu luc chinh cta cong trinh 13 hé khung bétong cdt thép két hop véi vach
thang mdy chiu tai trong thang dimg va tai trong ngang.

- Thép doc dung loai Al thép dai dung loai AI, Bétong cap do bén B20

- Két cdu dam san: dung hé théng dim, san BTCT thong thuong, d6 béténg toan
khdi cho toan bd cac cau kién.
+Giai phap két cau :

- Két cau hop 1y nhat 12 so d6 khung cing vach tham gia chiu liuc dong thoi ca tai
trong dung va tai trong ngang. So do tinh cho khung 13 khung khong gian. Dé khang
dinh cho wu diém cho su lya chon so do tinh 1a khung khong gian ta dua ra nhan dinh
Sau :

- Thuan lgi cho viéc ki€m tra ing suat cua phan tir géc tai cac cdt bién goc :

N, X, N 15
F Wx Wy
Phu hop két cAu cot chiu udn 1éch tAm xién, cot udn theo hai phuong.
+Chon giai phap két ciu san

Trong cong trinh hé san c6 anh hudng rat 1on téi sy 1am viéc khong gian cua két
ciu. Viéc lya chon phuong 4n san hop 1y 1a diéu rit quan trong. Do vdy, can phai co
su phan tich dang dé liwa chon ra phuong an pht hop véi két cau cua cong trinh.

Ta xét cac phuong an san sau:

* San suon toan khéi

CAu tao bao gé)m hé didm va ban san

- Uu diém:

+ Tinh toan don gian, duoc sit dung phd bién & nude ta v6i cong nghé thi cong
phong pht nén thuan tién cho vi¢c Iya chon cong nghé thi cong.

- Nhuoc diém:
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+ Chiéu cao dim va d6 vong cta ban san rat 16n khi vuot khau do 16n, dan dén
chiéu cao tang cta cong trinh 16n nén gay bat loi cho két cAu cong trinh khi chiu tai
trong ngang va khong tiét kiém chi phi vt liéu.

+ Khong tiét kiém khong gian st dung.

*San 6 co

Céu tao gdm hé dim vudng goéc voi nhau theo hai phuong, chia ban san thanh
cic 6 ban ké bdn canh co nhip bé, theo yéu cau cu tao khoang cach gifra cac dam
khong qué 2m.

- Uu diém:

+Tranh duge cd qua nhiéu cot bén trong nén tiét kiém duoc khong gian sir dung
va c6 kién trac dep , thich hop véi cac cong trinh yéu cau thim m¥ cao va khong gian
st dung 16n nhu hoi truong, cau lac bo.

- Nhuoc diém:

+ Khong tiét kiém, thi cong phtrc tap. Mat khac, khi mat béng san qua rong can
phai bd tri thém cac dam chinh. Vi vy, né ciing khong tranh dugc nhitng han ché do
chiéu cao dim chinh phai cao dé giam do vong.

*San khong dam (san nam):

Céu tao gém cac ban ké truc tiép 1én cOt.

- Uu diém:

+ Chiéu cao két cau nho nén giam dugc chiéu cao cong trinh

+ Tiét kiém dugc khong gian sit dung

+ D& phan chia khong gian

+ Thich hop véi nhitng cong trinh c6 khau do vira (6+8 m)

- Nhuoc diém:

+ Tinh toan phuc tap

+ Thi cong phuc tap

Két luén:

Can ctr vao:

- Pic diém kién trac va dic diém két ciu, tai trong cua cong trinh

- Co s6 phan tich so by ¢ trén

So sanh cac phuong an trén ta chon phuong an ding san suon. Dua vao hd so
kién trac cong trinh, Giai phap két ciu da lya chon va tai trong tac dung 1én cong trinh
dé thiét ké mat br:ing két cau cho cac san. Mat bﬁng két cdu duoc thé hién trén ban vé
KC 01.

2.3 Kich thwdc so b ciia két ciu
+Chon chiéu day ban san.
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Tinh so bo chiéu day ban san theo cong thirc: h, = %.I

Trong do: m = 40 + 45 véi ban ké 4 canh .
1: nhip ctia ban (nhip cua canh ngén).
D =0,8 +1,4 phu thudc vao tai trong.
Ta chon: m=45,D=1,0

- Nhip 16n nhat I =4,5m: h, = %.4,5 =0,Im=10cm

-Nhip=39m: h, = %.3,9 =0,086m = 8,6¢cm

=> Chon hy= 10cm cho toan bd cac 6 san.

Chiéu day ban san 4p dung cho tit ca cac ting. Nguyén tic 13 sau khi tinh ra noi
luc can kiém tra lai két cdu san chon d3 hop 1y chwa dé c6 can phai thay doi kich thude
tiét dién khong. Cac két cAu cot va dam cling thuc hién tuong ty nhu trén.

+Chon kich thudc tiét dién dam, vach thang may.

1
Cong thirc chon so bd : hy = —xlI4
my

Trong do: mg = (8+12) véi dam chinh

mg = (12+20) v&i dam phu.

Bé rong: b = (0,3-0,5) hy
- V6i dam c6 nhip 16n nhét ciia khung ngang nha 1a 4,5m.
So bd chon chiéu cao tiét dién theo cong thire: h = = I

d
Trong do: 1: 1a nhip ctia dam dang xét.
Véi dam & day chon mg = 10

=> h:£.4,5=0,45m=45cm.
10

Chon b theo diéu kién dam bao su 6n dinh ctia két cdu
b = (0.3+0.5)x45=13.5~22.5 ¢cm, chon b = 22cm.
Chon chiéu cao dam 14 h = 45¢m va bé rong dam 1a b = 22cm.
Chon chiéu cao dim san vé sinh 12 h = 30cm; rong 22 cm.
- V&i cac dam khac c6 nhip gan giéng nhu nhau nén so bd chon kich thudc tiét
dién dam dong bd nhu nhau.
Vay kich thuéce tat ca cac dam so bo 1a rong b =22cm, cao h =45cm.
- Chon chiéu day vach thang may 1a 25cm.
+Chon kich thudec tiét dién cot.
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N
o=l

R,: Cuong do tinh toan cia bétdng, véi Bétong B20 co R, = 115kG/cm?.
K: hé $b du trir cho momen udn, K =1,0 +1,5. chon K =1,2

N: Iyc nén 16n nhét tic dung 1én chan cot, xac dinh bang tong tai trong tic dung

So b chon kich thudc cot gitra B-6 téng 1 theo cong thuc sau: A

n

vao dién truyén taivaocot: N=S.q.n
+ Dién truyén tai vao c6t B—6: S = (4,5+3,8)x 3,9 =16,185m?
+n : S6 tang (6 tAng)
+q : Tai trong so bd (1dy so bd 1 T/m?) q = 1,2x1 = 1,2T/m?

16,185x6x12000
1150

So b chon tiét dién cot 1a 40cm x 40cm => A = 16000cm?.

Thién vé an toan va theo yéu cau kién tric ta chon toan b cot cho cac tﬁng co
kich thudc nhu nhau: b x h =40x 40 cm.

Dé tiét kiém vat liéu, du kién thay doi tiét dién cot 1 1an tai vi tri tang 4, voi tiét
dién thay d6i tir 40x40cm xudng 35x35cm.

- Kiém tra tiét dién cot theo d6 manh:

= A, =1,2x =1013cm’

|
A, =L
" b
Khung toan khéi I = 0,7xH = 0,7x360 = 252 cm.
|, 252
= 0-_""2-6,3<[1]=31
b=y a0 83

Viy tiét dién cot dat yéu cau.
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3 TAI TRONG PON VI

3. 1. Tinh tdi san

Béang 1.1 : Bang tinh tai tac dung lén 1m? san tang dién hinh

] \ d v gtc gtt
STT CAU TAO SAN n
(m)  KG/m’ KG/m’ KG/m?
1 Gach 14t 500x500x20 0.02 2000 40 -1 44
2 Vita 16t day 1,5cm 0.01 2000 30 .3 39
5
3 Vita trat tradn day 0.01 2000 30 .3 39
1,5cm 5
Téng cdng 122
350
Bang 1.2 : Bang tinh tai tac dung 1én 1m® san nha vé sinh
tc tt
STT CAU TAO SAN 0 o9 7
(m) KG/m KG/m KG/m
1 Gach 14t chéng 0.01 2000 20 .1 22
tron 300x300x10
2 Vita 1ot 0.015 2000 30 .3 39
dayl, 5cm
3 Vita trdt tréan 0.015 2000 30 .3 39
day 1,5cm
4 Tran gid va hé 40 48
thdéng k¥ thuat
Téng cdng 370 148
Bang 1.3 : Bang tinh tai tac dung 1én 1m? san mai
STT | CAUTAOSAN 0 ! 7 n a
(m) KG/m> | KG/m’ KG/m’
2 Léop gach 106
1 nem 0.02 1800 36 1.1 39.6
2 Lop viia lat
2 day3cm 0.03 2000 60 1.3 78
Bé& téng chéng
3 thém 0.05 2500 125 1.1 137.5
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Vita trat tréan
4 day 1,5cm 0.015 2000 30 1.3 39
Tong tinh tai 601 294
(1) (2) (3) (s) (s) (o) (7) (s)
L 39 I 39 ﬁI: ag ’1}: ag n;i;zz ag "I‘: ag ij 39 )1]
’ o 0.148 [0.148 |0.148 0148  |0.148 [0.148{—,
@ 0148 0.122 0.122
0.148 [0.148 |0.148 0.148 [0.148 |0.148 |0.148
Y & & & & & B
123 123
“ 0.122 0.122 0.122 0.122 0.122 0.122
Y & & & = & i
- 0.122 0.122 0.122 0.122 0122 124 0.122 p.122
Y & & £ ) & B
»
g 0.122 0122 | 0122 0122| 0122 0.122
9423 124
Cheos: m & & £ m
= 0.148 0.148
¢ Jo148 0.122 0.122 0.122 0.122 0.148
0.148 0.148
(B8 A5 = & e e &
— 0.148 [0.148 0.143|0.148
0 0.122 0.122 0.122
0.122 G 0.122

- 122 T = T 0.12? I -

GAn tai trong san tang dién hinh
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(1) zjf'z ) sf3 ) [34 ) ["‘5 Y (s ) G sf's )
o 39 e 39 N A = Ao = an S an e 39 T
(& &
® 4 0294 0294 | 0294 0294 | 0294 0.294 |
[ F } ): * i# * # B £ * £ * H—e
A ).294 294
b 0.294 0.294 0.294 0.294 0.294 0.294
I
(% & # & & & &
. 0.294 0.294 0.294 0.294 0294 294 0294 D294
(o # # B g & &
»
P 0.294 0.294 0.294 0294 | 0.294 0.294
—. 9204 ).294
& n»}\ﬁm 8 8 3 £ e
¢ | 0394 | 0294 0.294 0.294 0294 | 0294
(& ¥ i i &
2 A
4 L
i 0.294 0.294 0.294 0.294 0394
0.294
N W

= _’“"—érzg., T ® T 0.29? im

Gan tai trong san ting mai
3.2 . Tai trong twong xay

Chiéu cao tudong dugc xac dinh: hy=H - hy
Trong d6: + hy: chiéu cao tuong .
+ H: chiéu cao tang nha.
+ hg: chiéu cao dam trén tudng tuong Gng.
Ngoai ra khi tinh trong lugng tuong, ta cong thém hai 16p vira trat day 1.5cm/16p.
Mot cach gan ding, trong luong tudng duoc nhan véi hé sb 0,8 ké dén viée giam tai
trong tudng do bo tri cira s6 kinh.

Bang 2.1 :Tuong xay gach dac day 220 cao 3,2 m

* T- éng x©y gtch ®E duy 220. Cao: 32 (m
- 2N _a s N -
C.clip ChIC'D dpy g TT '[I‘ u HAOse. TT tyhh
lip chubn | v-7ttfi ton
-2liptr,t 0.03 1.80 0.173 13 0.225
- Gtchx©y 0.22 1.80 1.267 11 1.394
- T1ii t- éng ph@n be trdn 1m dpi 1.440 1.619
- TYli t- éng ca cda (thh & hOseé coa 0.75): 1.080 1214

Béang 2.2 : Tuong xay gach dac day 110 ,cao 3,3 m

19



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

* T- éng x© gtch ®% duy 110. Cao: 33 (m)
Cclip ChiC,IJ duy g TT ti:"‘u Hf)se TT tyih
’ lip chukn | v-ittfi to, n
-2liptr,t 0.03 1.80 0.178 13 0.232
- Gtchx©y 0.11 1.80 0.653 11 0.719
- TYii t- éng ph@n bé trdn 1m dyi 0.832 0.950
- TYli t- éng ca cda (thh & hOseé cva 0.75): 0.624 0.713
Bang 2.3 : Tuong xay gach dac day 110 ,cao 2,1 m
* T- éng x© gtch @€ duy 110. Cao: 21 (m)
Cclip ChiC‘,lJ dpy g TT ti2u Hc")sé_ TT tyih
’ lip chukn | v-ittYi to, n
-2liptr,t 0.03 1.80 0.113 13 0.147
- Glchx©y 0.11 1.80 0.416 11 0.457
- TYli t- éng ph@n bé tran 1m dui 0.529 0.605
- TYli t- éng ca cda (thh & hOsé cva 0.75): 0.397 0.454
Bang 2.6 : Tuong sé né mai ,twong hanh lang day 110 ,cao 1 m
* T- éng x©y gtch ®E duy 110. Cao: 1 (m)
Cclip ChiCIM duy g TT tif‘u HAC")sé. TT tyih
’ lip chukn | v-ittfi to, n
-2liptr,t 0.03 1.80 0.054 13 0.070
- Glchx©y 0.11 1.80 0.198 11 0.218
- TYii t- éng ph@n bé trdn 1m dyi 0.252 0.288
- TYli t- éng ca coa (thh &h hOse coa 0.75): 0.189 0.216

3.3 Tdi trong gio:

Cin clr vao didc diém cong trinh va chiéu cao cong trinh H = 21,6 m nén ta chi
xét t6i thanh phan gi6 tinh ddi véi cong trinh.

Tai trong gid dugc xac dinh theo TCVN 2737-1995, duoc dua vé thanh cac luc
tap trung tic dung 1én dam bién tai cic murc san. Tai trong gid ¢ 2 trudng hop 1a gio
ngang nha(Phuong X) va doc nha(Phuong Y), v&i mdi truong hop nay lai ¢é gio phai
(g6 tr phdi qua trai) va gio trai (gio tur trdi qua phai).

Cong trinh dugc xay dung tai Ha N§i. Dya vao phan vung &p luc gio trén lanh
thd Viét Nam theo dia danh hanh chinh cho trong phu luc E — TCVN2737 — 1995,
cong trinh nam trong ving gi6 I1.B. Tra bang 4 TCVN2737 - 1995 ta c6 W,= 95
kG/m?

Dang dia hinh : Cong trinh dugc xay dung trong thanh phd, c6 nhiéu vét can sat
nhau cao tr 10m tr¢ 1én nén xac dinh cong trinh thudc dang dia hinh B.

Heé s6 khi dong c, 1y theo chi dan bang 6 TCVN 2737-95,phuy thudc vao
hinh khdi cong trinh va hinh dang bé mat don gié. B&é mat cong trinh thiang dimg
vudng goc véi hudng gié thi hé sb khi dong ddi véi mat don gio 1a ¢ = 0,8 va voi mat
hat gid lac = 0,6.
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Hé s6 k ké dén su thay d6i ap luc gi6 theo do cao va dang dia hinh. Pé don gian
trong tinh toan, trong khoang mdi ting ta coi ap luc gi6 1a phan bd déu, hé sb k lay 1a
gia trj tng v6i do cao ctia san ting nha. Ta quy 4p luc gid vao tim climg cua cong trinh
.Tai trong gi6 day va hat phan b theo cac tang ctia cong trinh 1a:

IV-B
W = W_*K*B*C*n
Trong do :
W - Gia tri tiéu chuan thanh phan tinh cta gi6

W - Gid tri tiéu chuan cua ap luc gio

Wo = 95 kG/m2
- Hé sb tinh dén su thay ddi cua ap luc gié theo dd c
- lahésd n=1.2

Hé s6 khi déng C = 1.4

— B@é rong d6n gi6
~ Chiéu cao tang
~ Chiéu cao nha z =21,6m

N DWW Q3 RN
|
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bing t¥nh thpnh phCn tUnh chia t{i gid



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

(1) (2) (3) (a) (s) (6) (7) (8)
B 39 JJ. 39 setosex Sfemtamst. 39 >|T
(o) A & & & & &
s —e
o
(3]
(F )X & # & m & f—s
w
-
(e) & # & 7 & 7
[\
v
(0 i & & & 8 )
' B
<
(c 4 & & £ i
q
o
[ B8 o018 5y 5 = == #
w
| A
ifjA':'ﬁ}—V—m—>—»x—T T T T !

G4n tii trong gi6 GX ting 1

23



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

(1) (2) (3) (s) (s) (s) (7) (8)
B 39 >T 39 Ye—se—tse3c —r T 39 T
() B & 8 & & & &
'_' - b
o0
(3]
N ik
(F) H # B 8 H—
w
-

() (2) (3) () (s) (o) (7) (s)
B T. 39 .J. 39 ,"f; 3 \T_»_ —J-—98 T\ 1. 39 ’T
(s ® & # & i & P
) o L
el
(¥ o ® 2 =s m i CE
w
b

G4n tai trong gié GX tiang 3

24



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

(1) (2) (3) (4) (s) (o) (7) (8)
T.. 39 J. 38 % St ot et 39 ]
— > - - el
C B & 8 & B A 8
22 — —
o
(3]
N Y
(F £ i 2] £ th s
w
-

(1) (2) (3) () (s) (e) (7) (s)
o389 T 39 Temttetesteioedtetemdtey. 39 T
(&) ® & & & & & &
I — —
o«

™
(E R 8 3 0 & E H—
w

-

Grid Point 6 E

Ol s

G4n tii trong gi6 GX ting 5

25



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

&) © (3) () (s) (o) (7) (s)
- 39 T, 89 JFese% S ety 39 T
(s A & # B & A 8
 Am— r—9
o«
o™
|_:':;;’: / & B B & & -
w
-

w
-
(e ¥ # 8 & 8 i 71—
(0 i i i & m # :
g
b
(c p+m c: : - #
q
L
SV
(5 5@ & & === #
w
- | A
(a }—V-B—P—)ﬁ(—T T B T T 8

Gan tii trong gi6 GY tingl

26



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

(1) (2 ) (3) (4 ] (s) (e) I:'Fb_:,l (8)
L T3 T 38 et STe=t Temse—y 39 T
(c) & it & & X & 8
— — —
©
™
(F ¥ & # # # % —
w
-

(1) (2) (3) (4) (s) (o) ( (s)
- 39 T, 39 ¥ = R A LN
C & & 'y ! &8
- —
o«
(3]
F & # & 0 &
w
-
(e # # & £ &
o«
(o i = i & 2 # %
{
q
(c i & & & & i
i
(= W5 g g == @ &
w
-

) .l S (R S

G4n tii trong gi6 GY ting 3

27



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

(1) (2) (3) (4) (s) (e) (7) (s)
T, 39 T, 39 a9 —F—se—F a3 a5 3" 39 T
- > Sle e ¢ >
(&) A & @ & i & o
N’ r—<
o©
(]
(F ¥ g & ® @ #—
w
-

(e) 3 # % =
(s) & & [:s = @
[ ‘A._’}“V

=)
(8]

(o)
N
>
7
-1—5#‘
o o SR
g
=1
- SO
o Ny
o
- A Uy
-

(m)

u
-
(o & & o #
q
o
(s M@ - e %
w
o | A
|_fAf"‘»—""—1§—>—;-x—T T & T T &

G4n tii trong gi6 GY ting 5

28



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

(1) (2) (3) (4) (s) 8) (7) (8)
T30 L. 39 1 T f ¥ 39 T
0 > ‘
(&) B & # # B A a
&
«©
~™
FY & & # : &
w
-
E) & & & ] &
o
(0 e & & . % & & &
r
(c i & & L &
5 i # & == &
ol Y
-

Gan tai trong gi6 GY ting 6

4. HOAT TAI
Dua vio cong ning sir dung cua cac phong va ciia cong trinh trong mit bang kién trac
va theo TCXD 2737-95 vé tiéu chuan tai trong va tac dong ta c6 s6 liéu hoat tai nhu

Sau:
Pt
= Pe. N (KG/m?
Bang xac dinh hoat tai
STT Loai phong Ptc (KG/m2) n Ptt (KG/m2)
1 Phong lam viéc 200 1.2 240
2 Phong v¢ sinh 200 1.2 240
3 Sanh, hanh lang,cau thang 300 1.2 360
4 Phong hoi hop 400 1.2 480
5 San méi 75 1.3 97.5
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5. TAI TRONG PAC BIET
Do cdng trinh cao 21,6 m < 40m, nén theo tiéu chuan thiét ké ta khong xét dén thanh
phan gi6 dong.

ILTINH TOAN VA TO HQP NOI LUC.

I11.1. TINH TOAN NOI LUC.
1. So db tinh to4n.

- So d6 tinh cua cong trinh 1 so d6 khung phang ngam tai mat dai mong.

- Tiét dién cot va dam 14y ding nhu kich thudc so bo

- Truc dim ldy gan dung ndm ngang & muc san.

- Truc cdt gitra trung truc nha & vi tri cac cot dé dam bao tinh chinh x4c so v&i mo
hinh chia tai.

- Chiéu dai tinh toan ctia ddm ldy bang khoang cach cic truc cot trong Gmg, chiéu
dai tinh toan cac phan tir cot cac ting trén 1iy bang khoang cach cac san.
2. Tai trong.

- Tai trong tinh toan dé xac dinh ndi lyc bao gém: tinh ta1 ban than, hoat tai su
dung, tai trong gio.

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

- Hoat tai chét 1éch tﬁng 1&ch nhip.

- Téi trong gi6 bao gom 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 hop tai 1: Tinh tai .

+ Truong hop tai 2: Hoat tai sir dung.

+ Truong hop tai 3: Gid X trai (duong).

+ Truong hop tai 4: Gié X phai (dm).
3. Phwong phap tinh.

Dung chuong trinh ETASB  dé giai ndi luc. Két qua tinh toan ndi luc xem trong

bang phan phu luc (chi 13y ra két qua ndi lyc can dung trong tinh toan).
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CHUONG 3. TINH TOAN DAM KHUNG K6

A.Co s6 tinh toan
1.Théng sé thiét ké
Cuong do tinh toan cua vat li¢u:
- Bétdng cip do bén B20: R, = 11,5MPa = 11,5x10°KN/m?.
Ry = 0,9Mpa = 0,9x10% KN/m?.
E, =27000MPa.

— Cbt thép: d<10nhém Cl: R, = 225MPa.
Ry, = 175MPa.
E; = 210000MPa.
d>10nhém Cll: R = 280MPa.
Ry, = 225MPa.
E; = 210000MPa.

- Trabang : Bé tong B20: Yoo = 1;
Thép CI : Er = 0,645; 0; = 0,437
Thép ClI : &r = 0,623; oz = 0,429

Nbi lyc tinh toan thép: Dung momen cuc dai & giira nhip, trén timg gbi tua lam
gia tri tinh toan. DAam d6 toan khdi v&i ban nén xem mot phﬁn ban tham gia chiu luc
v6i dAm nhu 13 canh cia tiét dién chit T. Tuy theo momen 1a duong hay 4m ma c6 ké
hay khong ké canh vao trong tinh toan. Viéc ké ban vao tiét dién bétong chiu nén s&
gitip tiét kiém thép khi tinh dam chiu momen duong. As

.......

.......

Vi tiet dién chiu moémen am DI I S ;
Tinh toan theo so d6 dan hoi

<
AS _____ s
Tinh hé s6: o, = M o el x
I

R,.b.h,2

b
Néu oy, < o thi tir o tinh ra. ¢ = 0,5.(1+ﬂ/1— 20, )
A L, s . A . M
Dién tich co6t thép dugc tinh theo cong thue: A, = CR.A
st N0

Chon thép va kiém tra ham lugng cot thép:

A
=——2>p . =0,05%
}'l' b)(ho “’mln
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tmin = 0,05% < 1% < pmax =Er.Ru/Rs=0,623.115.100/2800=2,56%

Néu pt < pmin thi giam kich thudc tiét dién roi tinh lai.

Néu p > pmax thi ting kich thuée tiét dién rdi tinh lai.
Néu o, > ag thi trong truong hop khong thé tang kich thude tiét dién thi phai

tinh toan dit c6t thép vao ving nén dé giam o ( tinh cbt kép ).

Véi tiét dién chiu mémen dwong

San nam trong vung chiu nén, tham gia chiu lyc véi suon,

tinh toan theo tiét dién chit T chiéu rong canh dua vao tinh b’ L
R 1 7
toan la bs: by = b + 2S¢ i~

. ~ f o A1z e . A A 1
Trong do6 S¢ khong vuot qua tri s6 bé nhat trong ba tri so sau: f"
+ Mot nira khoang cach giita hai mép trong ctia dam A = .
+ 1/6 nhip tinh toan ctia dam. N VAN i
+ 6hs khi hs > 0,1h trong d6 hs 1a chiéu cao cua canh léy | S, b, S | <
bang chiéu day san ! 7 ' !

+ 3hs khi 0,05h<h¢ <0,1h

+ B0 qua St trong tinh toan khi h¢< 0,05h

Xac dinh vi tri truc trung hoa béng cach tinh M.

M; =R, .b;.h,.(h, —0,5h;)

- Trudng hop 1: Néu M < Mg truc trung hoa di qua canh, luc nay tinh toan nhu
tiét dién chit nhat bex h.

- Truong hop 2: Néu M > M truc trung hoa di qua sudn, lic nay tinh toan nhu
tiét dién chit nhat b x h.
M-R,.(b; =b).h;.(h, —0,5.h;)

R,.b.h}

+ T atinhra £ =0,5.(1+ \/1—7%) , Xac dinh Ag theo cong thirc:

+ Tinh h¢ s6: o, =

_Ry

A [¢bhy + (b, —b).h, ]

S
2.Tinh todn cét dai:
Truéce hét kiém tra diéu kién han ché vé luc cit, dam béo bétong khong bi pha
hoai trén tiét dién nghiéng theo tng suit nén chinh:
Q<Q, =0,3.90,,0,.R,.b.h,.
Kiém tra diéu kién kha ning chiu cat ciia bétong:
Q < kq.Ryi.b.hg
+ Trong d6 k; = 0,6 d6i voi dam
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Néu diéu kién nay thoa mén thi khong can tinh toan chi can dat cot dai, cot xién
theo ciu tao, néu khong thi can tinh toan c6t dai chiju cit.

C6 thé tinh toan theo phuong phap tinh toan thue hanh ( sach Tinh toan thyc hanh
ciu kién BTCT — GS.TS Nguyén Dinh Céng ).

Piéu kién dé tinh todn : Qmay < 0,7Qp

Hodc c6 thé tinh toan cdt dai khi khong dat cdt xién:

QZ
8xR, xbxh}

+ Chon duong kinh ¢t dai 6 dién tich tiét dién 12 ag, , 6 nhanh cua cbt dai: n

+ Luc cdt dai phai chiu: g, =

) , ; , ) £ . R. xnxa
Khoang cach tinh toan cua cot dai: S, = %
S
\ , .. X ) 15x R, xbxh?
Khoang cach cuc dai cua cot dai: S = b(t? 0

Khoang cach cau tao cua cot dai:

+Pau dam : Si < (h/2 ; 15cm ) khi h <45 cm

St < (h/3;50cm ) khi h > 45 cm

+ Giita dam ( S < 3h/4 ; 50 cm ) khi h > 30 cm
Khoang cach gitra cac ¢t dai chon: Sy < ( Sty Smax» Sct)

Bang t6 hop ndi lwe dam
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bffng teehi pnét lucdCmkhungtréc 6

TEN ] | 1in |HO Gia teehipc-bfnl|tehipc-bfn?2 .
- | MAT | NOI - ] gi, trbcAp
ten DAY ir liuel H T Mmax| Mmin | Mtu |Mmax| Mmin | Mt |-
g M - TAL| T | X | XX | Y |YY uc min v
Qtr [ Qtu | Qmax | Qtr | Qtu [ Qmax max
1 2 3 4 5 6 7 8 | 9 10 11 12 13 14 15
49 45| 48| 459]| 45,9 M Q
I-1 M -2.5| -0.31| -0.3| 0.32| 0.54| -0.5 -3.044| -2.814(-2.010| -3.272| -3.272| -3.272| -3.998
Q |-3.53| -0.27| -0.1| 0.14]| 0.25| -0.3 -3.780| -3.800]-3.305| -3.998| -3.998| -2.010| -3.305
45 451457 46| 459 M Q
B16 | -l M |1.741| 0.278| -0/ 0.01| -0 0Of 2.019 2.019] 2.000| 1.732| 1.994| 1.732|-0.506
Q |[-0.38] -0.27| -0.1| 0.14] 0.25| -0.3|-0.650 -0.650] -0.497| -0.506| -0.848| 2.019| -0.650
4,8 45| 49| 458]| 45,8 M Q
M-t { M |-2.33[ -0.31] 0.34| -0.3| -0.5| 0.53 -2.863| -2.638|-1.852| -3.086| -3.086| -3.086| 4.684
Q 4| 0.46| -0.2 0.22| 0.3| -0.3 4.300| 4.460| 3.730| 4.684| 4.684| -1.852| 3.730
49 49| 48| 459]| 45,9 M Q
I-1 M | -1.62| -0.21] -0.3]| 0.31| 0.59| -0.6 -2.205| -2.205|-1.084| -2.333| -2.333| -2.333| -3.507
Q |-2.94| -0.26| -0.2| 0.18]| 0.37| -0.4 -3.310| -3.310(-2.607| -3.507| -3.507| -1.084| -2.607
:0 45 49457 46| 459 M Q
= B19| M-I M |1.224| 0.202| -0| 0.02| 0| -0| 1.426 1.221| 1.425| 1.205| 1.403| 1.205|-0.772
= Q |-0.61] -0.26| -0.2| 0.18] 0.37| -0.4|-0.870 -0.980|-0.682| -0.772| -1.177| 1.426| -0.870
48 47| 49| 458]| 45,8 M Q
-1 { M |-1.25 -0.11 0.31| -0.3| -0.5| 0.53 -1.780| -1.780(-0.767| -1.823| -1.823| -1.823| 3.054
Q 2.64| 0.17| -0.2] 0.18| 0.29| -0.3 2.930| 2.930| 2.379| 3.054| 3.054| -0.767| 2.379
49 49| 48| 459]| 45,9 M Q
I-1 M | -0.62| -0.03| -0.3| 0.28| 0.51| -0.5 -1.122| -1.122(-0.161| -1.098| -1.098| -1.122| -0.860
Q |-0.61] -0.01| -0.1| 0.14| 0.25| -0.3 -0.860| -0.860(-0.385| -0.844| -0.844| -0.161| -0.385
4,8 49| 48| 459]| 45,9 M Q
B27 | M-I M ]0.088| -0.01] -0| 0.03| 0.06| -0.1| 0.146 0.030 0.025| 0.025 0.025| -0.404
Q |[-0.17] -0.01| -0.1| 0.14] 0.25| -0.3| 0.080 -0.420 -0.404| -0.404| 0.146| 0.080
49| 48| 47|459| 48| 438 M Q
-1 { ™M | -0.16 0.009| 0.28| -0.3| -0.5| 0.5 0.340| -0.666| -0.666| 0.298 -0.616| -0.666| 0.640
Q 0.39| -0.01] -0.1] 0.14| 0.25[ -0.3| 0.140| 0.640| 0.640| 0.156 0.615| 0.340{ 0.140
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49 49 48| 459 45,9 M Q
I-1 M | -2.66| -0.36[ -0.2| 0.16| 0.77| -0.8 -3.430| -3.430(-1.975| -3.680| -3.680| -3.680| -4.195
Q |[-361 -0.3| -0.1] 0.07| 0.35| -0.4 -3.960| -3.960(-3.295| -4.195| -4.195| -1.975] -3.295
4,5 49|45,7 46 45,9 M Q
B16 | -1l M | 1.741{ 0.279| -0] 0.01| 0.01| -0 2.020 1.736| 2.001| 1.732| 1.988| 1.732| -0.523
Q |-0.46| -0.3] -0.1] 0.07| 0.35| -0.4{-0.760 -0.810|-0.667| -0.523| -1.045| 2.020| -0.760
48| 45| 49| 458]| 45,8 M Q
M-} ™M |-216| -0.26| 0.22| -0.2| -0.7| 0.73 -2.885| -2.420]-1.506| -3.047| -3.047| -3.047| 4.665
Q 3.9 0.43| -0.2| 0.15/ 0.42] -0.4 4.320] 4.330| 3.522| 4.665| 4.665| -1.506| 3.522
49| 49| 48| 459|459 M Q
I-1 M | -1.28| -0.18| -0.1| 0.14| 0.82| -0.8 -2.098| -2.098(-0.546| -2.177| -2.177| -2.177| -3.415
Q | -2.74] -0.24| -0.1] 0.07] 0.51]| -0.5 -3.250| -3.250]-2.281| -3.415| -3.415] -0.546( -2.281
4.5 49457 46| 459 M Q
B19 | II-1l M |1.245| 0.202| -0| 0.02 0] 0.01| 1.447 1.253| 1.448| 1.223| 1.434| 1.223|-0.473
Q |[-041) -0.24| -0.1] 0.07]| 0.51| -0.4(-0.650 -0.810]-0.563| -0.473| -0.986| 1.448| -0.563
48| 47| 49| 458]| 458 M Q
M-y ™M |-1.53| -0.12| 0.17| -0.2| -0.7| 0.73 -2.259| -2.259]-0.876| -2.293| -2.293| -2.293| 3.313
Q 2.8/ 0.17| -0.1| 0.1] 0.4| -0.4 3.200] 3.200| 2.440f 3.313| 3.313| -0.876( 2.440
48| 49| 49| 48| 459|459 M Q
I-1 M | -0.66[ -0.03| -0.2| 0.17{ 0.72| -0.7| 0.061| -1.373| -1.373 -1.326] -1.326| -1.373| -0.960
Q |[-0.61] -0.01| -0.1| 0.08] 0.35| -0.4(-0.260| -0.960| -0.960 -0.934| -0.934| 0.061] -0.260
48| 49| 49| 48[459]4509 M Q
B27 | -1l M |0.056( -0.01f -0f 0.02| 0.08f -0.1| 0.135 -0.023| -0.023 -0.026] -0.026| -0.026| -0.494
Q |[-0.17] -0.01| -0.1| 0.08] 0.35| -0.4 0.180| -0.520] -0.520 -0.494| -0.494| 0.135| 0.180
49| 48| 47|459| 48| 48| M| Q
-1} ™M |-0.18( 0.007| 0.16| -0.2| -0.7| 0.72| 0.534| -0.902| -0.902( 0.469 -0.830] -0.902| 0.730
Q 0.38| -0.01| -0.1| 0.08] 0.35| -0.4f 0.030[ 0.730] 0.730f 0.056 0.695[ 0.534| 0.030
45| 45| 48| 459 45,9 M Q
I-1 M | -3.11| -0.46| 0.05| -0.1] 0.35| -0.4 -3.571| -3.571(-2.799| -3.840| -3.840| -3.840| -4.271
Q |-3.83| -0.33] 0.02] -0f0.16| -0.2 -4.160| -4.160|-3.686| -4.271| -4.271( -2.799| -3.686
45 451456| 4,7 45,9 M Q
B16 | I1I-11 M [1.772| 0.275| 0.02| -0{0.01] -O| 2.047 2.047| 2.033| 1.759( 2.010{ 1.759| -0.658
Q |-0.64| -0.33] 0.02] -0f 0.16| -0.2|-0.970 -0.970]-0.919| -0.658( -1.081| 2.047| -0.970
48| 45| 49| 458|458 M Q
Im-m{ M |-1.88| -0.21| 0.02| -0f -0.3| 0.33 -2.208| -2.089(-1.591| -2.361| -2.361| -2.361| 4.272
Q 375 04| -0 0.02]|0.18] -0.2 3.930[ 4.150| 3.588| 4.272| 4.272| -1.591| 3.588
49| 45| 48| 459] 459 M Q
I-1 M |[-1.44| -0.2]0.03] -0{0.41] -0.4 -1.848| -1.637|-1.075| -1.984| -1.984( -1.984| -3.281
Q | -2.84| -0.25[ 0.02| -0[0.24| -0.2 -3.080| -3.090|-2.624| -3.281| -3.281| -1.075| -2.624
45 451458 49| 45,9 M Q
B19 | I1I-11 M | 1.251{ 0.204] -0| 0.01]| 0.02| -Of 1.455 1.455| 1.450| 1.236 1.419| 1.236| -0.686
Q | -0.47] -0.25[ 0.02| -0 0.24| -0.2|-0.720 -0.720|-0.479| -0.686( -0.911| 1.455] -0.720
48| 47| 49| 458/ 458 M Q
Im-m{ M |-1.33| -0.08/ -0| 0.02| -0.3| 0.34 -1.663| -1.663|-1.025| -1.701| -1.701{ -1.701| 2.986
Q 2.68| 0.15 0 0] 0.19( -0.2 2.870] 2.870| 2.509| 2.986| 2.986| -1.025( 2.509
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B27

49] 49] 48[459[459] M Q

Il [ M [-1.02] -0.06] -0] 0.02] 0.38] -0.4 -1.390] -1.390[-0.678| -1.407| -1.407] -1.407] -0.919
Q [-0.73] -0.02] -0] 0.01]0.19] -0.2 -0.920] -0.920[-0.559] -0.919] -0.919] -0.678] -0.559

49 49] 48l459[459] M 0

n-n | M [-0.09] -0.02] -of 0.01]0.03] -0 -0.121] -0.121{-0.060] -0.139] -0.139] -0.139] -0.469
Q [-0.28] -0.02] -0] 0.01]0.19] -0.2 -0.470] -0.470[-0.109] -0.469| -0.469] -0.060] -0.109

49| 48| 47|459| 48| 438 M Q

mi-i | ™M | -0.09] 0.023] 0.02] -0] -0.4] 0.4] 0.307] -0.485] -0.485| 0.288 -0.445 -0.485] 0.470
Q | 0.28] -0.02] -0] 0.01]0.19] -0.2] 0.090] 0.470] 0.470] 0.091 0.451] 0.307] 0.090

B.Thiét ké thép cho ciu kién dién hinh.
1) Tinh thép dam B16 ting 1

1.1 Théng s6 hinh hoc

- Chiéu cao tiét dien h = 45 cm.

- Chiéu rong tiét dién b =22 cm.

- Nhip tinh toan L = 4.5 m.

- Chiéu day san h; = 10 cm.
2.2Tinh toan cot thép doc
a)Tinh toan tiét dién chiu mémen dm’
Momen tinh todn M = 3.272 T.m
Gia thiét chiéu day 16p dém a = 3.0 cm.
Chiéu cao 1am viéc cua tiét dién la:

hg=h-a= 45-3= 42.0cm.

Tinh céc hé sb:

O = Rb*IE)/l*hoz ) 85222’%22’\2 =0.099 < ag = 0.439
¥ = 0.5%(1-+VT 2% og) = 0.5%(1+V1-2% 0.009) = 0.948
Dién tich cot thép:
Ao M 321200 o
5= Ry 2800%0.048%42 %

b) Tinh toan tiét dién chiu mémen dwong

Moémen tinh todn M =1.723 T.m

Gia thiét chiéu day 16p dém a =3.0 cm

Chiéu cao lam viéc cua tiét dién la:

hg=h-a= 45-3= 42.0cm

Chiéu rong canh dua vao tinh toan: by =b+2*s,= 22+2*50= 122.0 cm
Trong d6: s; = 50.0 cm 1a do vuon cua canh tinh tor mép suon.

Tinh M¢:

M = Ry*be*he*(ho-0.5%hg) = 85*122*10%(42-0.5%10) = 3836900 kG.cm

Do M < Ms nén tryc trung hoa di qua canh, tinh toan theo tiét dién chir nhat bs X h.
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Tinh céc hé sb:
B M _ 172300
B Rb*bf*ho2 - 85*122*42"2
y = 0.5%(1+V1-2%qg) = 0.5%(1+V1-2* 0.009) = 0.995
Dién tich ¢t thép:
A= M = 172300 =1.47 cm2
* Rg*y*hy 2800*0.995*42 '
Bing tong hop két qua tinh toan cot thép doc dam

=0.009 < og = 0.439

Om

Tiét dién| M (T.m) [ hy (cm) | b (cm) [Ag. (cm)| Chonthép [Agn(cm?)| 1%
Y/

M- 3.272 42 22 2.93 3018 7.634 0.83

M 1.723 42 22 1.47 3018 7.634 0.83

T ]

400
450

il

18

4 170 b
Mit cit dién hinh dam B16 tang 1.
2) Tinh thép dim B19 ting 1
2.1 Thong so6 hinh hoc
- Chiéu cao tiét dién h= 45 cm.
- Chiéu rong tiét dién b =22 cm.
- Nhip tinh todn L = 4.5 m.
- Chiéu day san h¢ = 10 cm.
2.2Tinh toan cét thép doc
a)Tinh toan tiét dién chiu mémen 4m’
Momen tinh toAan M = 3.333 T.m
Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao lam viéc cua tiét dién la:
hg=h-a= 45-3= 42.0cm.
Tinh cac hé sb:

y=0.5%(1+V1-2%0g) = 0.5*(1+V1-2* 0.101) = 0.947
Dién tich cbt thép:
A= M = 333300 =2.99 cm2
* Rg*y*hg 2800*0.947*42 '

b) Tinh toan tiét dién chiu mémen dwong
Moémen tinh toAn M =1.200 T.m

Gia thiét chiéu day 16p dém a =3.0 cm
Chiéu cao lam viéc cua tiét dién 1a:
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hp=h-a= 45-3= 42.0cm
Chiéu rong canh dua vao tinh toan: by =b +2*s;= 22+2*50= 122.0cm
Trong do: s = 50.0 cm 1a d§ vuon cta canh tinh to mép suon.
Tinh Mg
M¢ = Ry*br*he*(no-0.5*hy) = 85*122*10%(42-0.5*10) = 3836900 kG.cm
Do M < M nén truc trung hoa di qua canh, tinh toan theo tict dién chir nhat bs x h.
Tinh céc hé sb:

S = 120000 =0.007 < ag = 0.439
Om = R*b*h? | 85%122%42n2 %=L
y = 0.5%(1+V1-2%qg) = 0.5*(1+V1-2* 0.007) = 0.996
Dién tich cbt thép:
Ao M _ 120000 = 102 cm?
ST R*y*h,  2800%0.996%42 o< CM
Bing tong hop két qua tinh toan cot thép doc dim
Tictdien| M (T.m) | hy (cm) [ b (cm) |Ayc (cm?)| Chonthép [Agn(cm?)| p%
M- 3.333 42 22 2.99 3018 7.634 0.83
M’ 1.2 42 22 1.02 3018 7.634 0.83
| 318
SR NS
18 =
i 170 b
T

Mit cat dién hinh dim B19 tang 1.
3) Tinh thép dim B27 ting 1
3.1 Thong s6 hinh hoc
- Chiéu cao tiét dien h = 45 cm.
- Chiéu rong tiét dién b =22 cm.
- Nhip tinh todn L = 4.5 m.
- Chiéu day san h¢ = 10 cm.
3.2Tinh toan cét thép doc
a)Tinh toan tiét dién chiu mémen 4m’
Moémen tinh toan M =1.122 T.m
Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao lam viéc cua tiét dién 1a:
ho=h-a= 45-3= 42.0cm.
Tinh cac hé sb:
M _ 112200
© Ry*b*hy 85%22*4272

O =0.034 < og = 0.439
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vy = 0.5%(1+V1-2%ap) = 0.5%(1+V1-2* 0.034) = 0.983

Dién tich cbt thép:
A M 112200 0,97 oo
s" Ry*h,  2800%0.083*42 ! ¢M

b) Tinh toan tiét dién chiu mémen dwong
Momen tinh todn M =0.025 T.m
Gia thiét chiéu day 16p dém a =3.0 cm
Chiéu cao 1am viéc cua tiét dién 1a:

hp=h-a= 45-3= 42.0cm
Chiéu rong canh dua vao tinh toan: by =b +2*s= 22+2*50= 122.0cm
Trong do: s = 50.0 cm 1a d§ vuon cta canh tinh to mép suon.
Tinh Ms:

Mt = Ry*be*he*(ho-0.5*hg) = 85*122*10%(42-0.5%10) = 3836900 kG.cm

Do M < M nén truc trung hoa di qua canh, tinh toan theo tiét dién chit nhat b x h.

Tinh cac hé so:

M 2500
Om = Ro*boh? - 85eloovapny - 0000 < o= 0439
y=0.5%(1+V1-2%qp) = 0.5%(1+V1-2* 0)=  1.000
Dién tich cbt thép:
A= M = 2500 =0.02 cm2
ST R y*h, 2800%1*42 '

Bing tong hop két qua tinh toan cot thép doc dim

Tietdién| M (T.m) | hy (cm) | b (cm) [Ayc (cm?)| Chonthép [Agn(cm?)| 1%

M- 1.122 42 22 0.97 3018 7.634 0.83

M 0.025 42 22 0.02 3018 7.634 0.83
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Mit cat dién hinh ddm B27 tang 1.
4) Tinh thép dim B16 ting 3
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4.1 Thong s6 hinh hoc
- Chiéu cao tiét dién h = 45 cm.
- Chiéu rong tiét dién b =22 cm.
- Nhip tinh todan L = 4.5 m.
- Chiéu day san hy = 10 cm.
4.2Tinh toan cot thép doc
a)Tinh toan tiét dién chiu momen 4m’
Momen tinh toan M = 3.680 T.m
Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao 1am viéc clia tiét dién la:
hp=h-a= 45-3= 42.0cm.
Tinh cac hé sb:
_ M _ 368000
~ Ry*b*h,” 85*22*42"2
y = 0.5%(1+V1-2%qg) = 0.5%(1+V1-2* 0.112) = 0.940
Dién tich cét thép:
A = M B 368000
S Rg*y*hy 2800*0.94*42
b) Tinh toan tiét dién chiu mémen dwong
Momen tinh toan M =1.732 T.m
Gia thiét chiéu day 16p dém a =3.0 cm
Chiéu cao 1am viéc cua tiét dién 1a:
hg=h-a= 45-3= 42.0cm
Chiéu rong canh dua vao tinh toan: by =b +2*s;= 22+2*50= 122.0cm
Trong do: s = 50.0 cm 1a d§ vuon cta canh tinh tor mép suon.
Tinh Ms:
M; = Rp*be*he*(ho-0.5*hs) = 85*122*10*(42-0.5*10) = 3836900 kG.cm
Do M < M nén truc trung hoa di qua canh, tinh toan theo tiét dién chir nhat by x h.

O, =0.112< og = 0.439

=3.33cm2

Tinh cac hé so:

M 173200
Om = Ro*bih - 85vioowapny - 0009 < 0= 0439
v = 0.5%(1+V12% ) = 0.5%(1-+\T1-2* 0.009) = 0.995
Dién tich cbt thép:
A = M _ 173200 _ 1.48 em2
5= TR.*y*hy 2800%0.995%42 =
Bing tong hop két qua tinh toan cot thép doc dim
Tictdien| M (T.m) | hy (cm) [ b (cm) |Ayc (cm?)| Chonthép [Agn(cm?)| p%
M- 3.68 42 22 3.33 3918 7.634 0.83
M” 1.732 42 22 1.48 3018 7.634 0.83
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W18
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0
Mit cit dién hinh dim B16 ting 3.
5) Tinh thép dim B19 ting 3
5.1 Thong s6 hinh hoc
- Chiéu cao tiét dién h = 45 cm.
- Chiéu rong tiét dién b =22 cm.
- Nhip tinh todn L = 4.5 m.
- Chiéu day san h¢ = 10 cm.
5.2 Tinh to4an c6t thép doc
a)Tinh toan tiét dién chiu mémen 4m’
Momen tinh toAn M = 3.680 T.m
Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao lam viéc cua tiét dién la:
hg=h-a= 45-3= 42.0cm.
Tinh cac hé sb:

Om = I:Qb*ll\)/l"‘f'lo2 - 853229‘22’\2 =0.112< ar = 0.439
y=0.5%(1+V1-2%0g) = 0.5%(1+V1-2* 0.112) = 0.940
Dién tich cbt thép:
A= M = 368000 =3.33cm2
* Rg*y*h, 2800*0.94*42 '

b) Tinh toan tiét dién chiu mémen dwong

Moémen tinh todn M =1.732 T.m

Gié‘thiét chiéu day l6p dém a=3.0cm

Chiéu cao lam viéc cua tiet dién la:

hg=h-a= 45-3= 420cm

Chiéu rong canh dua vao tinh toan: by =b+2*s;= 22+2*50= 122.0cm
Trong do: s = 50.0 cm 1a d¢ vuon cua canh tinh tir mép suon.

Tinh Ms:

M¢ = Ry*bethe*(hg-0.5*he) = 85%122*10*(42-0.5*10) = 3836900 kG.cm
Do M < M nén tryc trung hoa di qua canh, tinh toan theo tiét dién chit nhat b x h.
Tinh céc hé sb:

M 173200
S Rybrhy © goelogragng - 0009 < 4R =0439

v = 0.5%(1+V1-2%ag) = 0.5*(1+V1-2* 0.009) = 0.995

Om
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Dién tich c6t thép:
A M 173200 148 o
ST R*y*h,  2800%0.995%42 o C¢m

Bing tong hop két qua tinh toan cot thép doc dim

Tictdién| M (T.m) | hy (cm) | b (cm) |Ayc (cm?)| Chonthép [Agn(cm?)| p%

M- 3.68 42 22 3.33 3018 7.634 0.83

M™ 1.732 42 22 1.48 3018 7.634 0.83

B18
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Mit cat dién hinh dam B19 tang 3.

6) Tinh thép dim B27 ting 3
6.2 Tinh toan cot thép doc
a)Tinh toan tiét dién chiu mémen 4m’

Moémen tinh todn M = 1.373 T.m
Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao lam viéc cua tiét dién 1a:

hg=h-a= 45-3= 42.0cm.

Tinh cac hé sb:

O = Rb*t)/l*hoz ) 85’1‘3;3‘22’\2 =0042< 0z = 0439
¥ = 0.5%(1-VT2% ) = 0.5%(1+1-2* 0.042) = 0.979
Dién tich cot thép:
e M 187300 o
s~ Rofy*hg 2800%0.979%42 -

Do dam khong c6 momem duong nén chi tinh thép cho momen am, thép momem
duong b tri theo cu tao
Bing tong hop két qua tinh toan cot thép doc dam

Tiét dién | M (T.m) [ hy (cm) | b (cm) [Ag. (cm)| Chonthép [Agn(cm?)| 1%
Y

M- 1.373 42 22 1.19 3018 7.634 0.83

M™ 0 42 22 0 2018 5.089 0.55
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7) Tinh thép dam B16 ting mai

7.1 Thong sd hinh hoc

- Chiéu cao tiét dien h= 45 cm.

- Chiéu rong tiét dién b =22 cm.

- Nhip tinh todn L = 4.5 m.

- Chiéu day san hy = 10 cm.

7.2 Tinh toan cot thép doc

a)Tinh toan tiét dién chiu mémen 4m’

M&men tinh toan M = 3.840 T.m

Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao lam viéc cua tiét dién la:

hp=h-a= 45-3= 42.0cm.
Tinh céc hé sb:
_ M _ 384000
"~ R,*b*hy” 85%22*42/\2
vy = 0.5%(1+V1-2%0g) = 0.5%(1+V1-2* 0.116) = 0.938
Dién tich cot thép:
A= M = 384000 =3.48 cm2
* Rg*y*h 2800*0.938*42 '

b) Tinh toan tiét dién chiu mémen dwong

Momen tinh todn M =1.759 T.m
Gia thiét chiéu day 16p dém a=3.0 cm
Chiéu cao lam viéc cua tiét dién la:

hp=h-a= 45-3= 42.0cm
Chiéu rong canh dua vao tinh todn: by =b+2*s,= 22+2*50= 122.0 cm
Trong do: s = 50.0 cm la d vuon cua canh tinh tir mép suon.
Tinh Mg
M¢ = Ry*be*he*(hg-0.5*hs) = 85%122*10*(42-0.5*10) = 3836900 kG.cm

=0.116 < ag = 0.439

Om

Do M < Ms nén tryc trung hoa di qua cénh, tinh toan theo tiét dién chir nhat by x h.

Tinh cac hé sb:
a M 175900 :
T Robh? C esrioovany - 0010< 0r=10439
y=0.5%(1+V1-2%0g) = 0.5%(1+\1-2* 0.01) = 0.995

Dién tich cdt thép:

A = M _ 175900 — 150 cm2

* Rg*y*h 2800*0.995*42 '
Bing tong hop két qua tinh toan c6t thép doc dim

Oy

Tietdién| M (T.m) | hy (cm) [ b (cm) |Ayc (cm?)| Chonthép [Agn(cm?)| 1%
M- 3.84 42 22 3.48 3018 7.634 0.83
M7 1.759 42 22 1.5 2018 5.089 0.55
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8) Tinh thép dim B19 ting mai
8.1 Thong s6 hinh hoc

- Chiéu cao tiét dién h= 45 cm.

- Chiéu rong tiét dién b =22 cm.

- Nhip tinh todn L = 4.5 m.

- Chiéu day san hy = 10 cm.
8.2 Tinh to4n cdt thép doc
a)Tinh toan tiét dién chiu mémen 4m’

Moémen tinh todn M =1.984 T.m
Gia thiét chiéu day 16p dém a =3.0 cm.
Chiéu cao lam viéc cua tiét dién la:

ho=h-a= 45-3= 42.0cm.

Tinh cac hé sb:

o = Rb*t)/l*hoz ) 85’1*2212;2 =0.060 < ar = 0.439
y=0.5%(1+V1-2%0g) = 0.5%(1+V1-2* 0.06) = 0.969
Dién tich ¢t thép:
A= M = 198400 =1.74 cm2
* Rg*y*hg 2800*0.969*42 '

b) Tinh toan tiét dién chiu mémen dwong
Moémen tinhtodn M =1.419 T.m
Gia thiét chiéu day 16p dém a =3.0 cm
Chiéu cao lam viéc cua tiét dién la:
hg=h-a= 45-3= 42.0cm
Chiéu rong canh dua vao tinh toan: by =b +2*s;= 22+2*50= 122.0cm
Trong d6: sy = 50.0 cm la d§ vuon ctia canh tinh tor mép suon.
Tinh M¢:

Ms = Rp*be*he*(hg-0.5%hg) = 85%122*10*(42-0.5%10) = 3836900 kG.cm

Do M < Mg nén truc trung hoa di qua canh, tinh toan theo tiét dién chir nhat by x h.

Tinh cac hé so:

M 141900
Om = Robeh? © 85vlozeazny - 0008 < Gr= 0.439
v = 0.5%(1-+VT-2%a) = 0.5*(1+V1-2* 0.008) = 0.996
Dién tich ¢t thép:
A=—M 1190 o1 eme
* Rg*y*hg 2800*0.996*42 '

Bing tong hop két qua tinh toan cot thép doc dim

Tietdien| M (T.m) [ hy (cm) | b (cm) [Ayc (cm?)| Chonthép [Agn(em?)| 1%
M- 1.984 42 22 1.74 3918 7.634 0.83
M™ 1.419 42 22 1.21 2018 5.089 0.55
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9) Tinh thép dim B27ting mai
9.1 Théng sd hinh hoc
- Chiéu cao tict dién h = 45 cm.
- Chiéu rong tiét dién b =22 cm.
- Nhip tinh todn L = 4.5 m.
- Chiéu day san h¢ = 10 cm.
9.2 Tinh toan c6t thép doc
a)Tinh toan tiét dién chiu mémen 4m’
Momen tinh todn M = 1.407 T.m
Gia thiét chiéu day 16p dém a=3.0 cm.
Chiéu cao lam viéc cua tiét dién 1a:
hg=h-a= 45-3= 42.0cm.
Tinh cac hé sb:

Om = Rb*IEJ/I*hOZ ) 85’1‘;2122’\2 = 0043 < 05 = 0439
y=0.5%(1+V1-2%0g) = 0.5%(1+V1-2* 0.043) = 0.978
Dién tich cot thép:
A = M _ 140700 — 199 cm?2
*  Rg*y*h, 2800*0.978*42 '

Do dam khong c6 momem duong nén chi tinh thép cho momen 4m, thép momem
duong b tri theo cu tao
Bing tong hop két qua tinh toan cot thép doc dam

Tiét dién | M (T.m) [ hy (cm) | b (cm) [A. (cm)| Chonthép [Agn(cm?)| 1%
Y

M- 1.407 42 22 1.22 3018 7.634 0.83

M™ 0 42 22 0 2018 5.089 0.55
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Mit cat qua dam B27 tang mai
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10.Tinh to4n c6t thép ngang:

a.Tinh todn cot dai

Tu bang tb hop noi lyc ta chon ra lyc cit nguy hiém nhét cho dam:
Q =4.684 (T). = 4684(daN)
- Bétong o cap do bén B15 ¢o :
R, = 8,5 MPa = 85 (daN/cm?)
Ry = 0,75 MPa = 7.5 (daN/cm?)
Ep =2,3.10"
- Thép dai nhém Al co:
Rsw = 175 (MPa) = 1750 (daN/cm?)
Es=2,1.10° (MPa).
- Dam chiu tai trong tinh toan phan bd déu véi:
g=1214+ (0, 22x0, 45x2500x1,1)=1461 (KG/m) = 14,61 (daN/cm).
( C6 ké dén trong lugng ban than dam va tudng trén dam).
p =500 (KG/m) = 5(daN/cm)
Gid tri q;:
g, =9 +0,5p =14.61+ 0,5.5=17.11 (daN/cm).
- Chon 16p bétong bao vé a = 4(cm)
hg =45-4 =41 (cm).
*) Kiém tra diéu kién dé tinh toan cot dai:
Q =4684daN < 2,5R,, bh, =2,5.7,5.22.41. = 16912daN .
Qyuin = 0,5R , bhy =0,5.7,5.22.41 = 3382daN .
Ta thiy: Q=4684daN >Q, . = 3382daN = Ta can phai tinh toan cdt dai.
Kiém tra diéu kién kha ning chiu img suit nén chinh cta bung dam:
Ta co: Q=4684 daN <0,3R, .bh, =0,3.85.22.41= 23001daN.
Vay dam du kha ning chiu Gng suat nén chinh.

+ Tinh toan cot dai: Tir diéu kién dam bao cong d trén tiét dién nghiéng nguy hiém

nhét 1a: Q<Q, =./4,5R, bhZ.q,, .

Q? 4684

Suy ra: > = =17,578 (daN/cm).
yTa- G 4,5R bh?  4,5.7,5.22.41° ( )
2 2
Tace: C, = [FoRubly _ [LS.1.5224L op oy on _241-82cm.
0,75q,, 0,75.17,578

Vay ta lay Co = 2hy = C. Thay vao diéu kién cong d6 ta doc:
2 2
Q< %+ 0,75q,,C < Q< % +0,750,,.2h, .

0
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1 15.R,,.bh,
> _ bt
Jow = 075 2h, (Q 2 )

1 4684_1,5.7,5.22.41
0,75.2.41

Mit khac ta co: g, =0,25R, .b=0,25.7,5.22 = 42,25 daN/cm .
Ta thiy q,, =45 >q,,.., = 41,25 daN/cm. Nén layq,, = 45 daN/cm.

= Qg 2 =45 daN/cm.

Chon cot dai ¢8, 2 nhanh c6 a,, = 0,503 cm? suy ra:
o_Na,R, 205031750
O, 45

_15R.bh? 15752241
mex Q 4684

Vay chon: s=min{s,;s,;S.,} =min{200;200;880} = 200 mm.
Chon s=20(cm) = 200( mm )
Ta bb tri thép dai ©8s200, 2 nhanh cho dim

~39,12cm. Chon s, =200 mm

-+5 88cm

48



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

CHUONG 4.TINH TOAN VA BO TRI THEP COT
A. LY thuyét tinh todn:

a. 80 liéu tinh todn.

Kich thudc tiét dién cot 1a bxh, chiéu dai tinh toan ly=yl (y- hé sé phu thudc vao
lién két cuia cu kién) . Tinh toan dung cip ndi luc M, N trong d6: M=Max {{Mmax|,
[Mmin|} va N= Ntu.

Tu cép bétong va nhom cbt thép tra cac $b liéu Ep, Rp, Rs, R, Es(chu y dén hé $6
lam viéc cua ciu kién n) Ta tra duoc gia tri Eg. Gia thiét chiéu day 16p bao vé a, a’ dé
tinh hy = h-a, Z,= ho-a’- xac dinh do 1éch tim ngau nhién E,. Tinh ,=M/N. va e,

Vi cAu kién cua két cdu siéu tinh:  e;= max{ey, e,}.

Vi cau kién cua két cau tinh dinh: eg=e;+ e,

Trone dé - e. > 4 ———1: = h
rongdd :ea> ) oot g

b.Tinh todn cét thép chiu luc:
Xét anh huong cua udn doc: Khi l/h <8 1ay n=1.
Khi lo/h >8 can x4c dinh luc doc téi han N, dé tinh 1.
1
N

1—
N

cr

77:

Vi ciu kién bétong cot thép, theo tiéu chuan thiét ké TCXDVN 5574-2012:

N :6.42Eb (ﬂmls]
l; ?,

Trong do: lp — Chi€u dai tinh todn cua cau kién.

E, — Modun dan hdi ctia bétong.
| — Momen quan tinh cua tiét dién 1y dbi véi truc qua trong tAm va
vudng goc voi mit phang udn.
I, — MOmen quan tinh cta dién tich tiét dién cbt thép doc chiu luc 14y véi
truc da néu.
a= Ey/Es v&i B — Modun dan hdi cua cbt thép.
S- Hé sb ké dén do léch tam.

0.1+ —°
Py

8. - lay theo quy dinh sau: 8, = max{ey/h; Smin}-
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|
Smin= 0.5-0.01ﬁ -0.01R,

¢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 dh + Ndh y
M+ N.y
y- khoang cach tir trong tam tiét dién dén mép chiu kéo.

Véi tiét dién chir nhat: y= 0.5h.

o =1+p <1l+p

B- hé $6 phu thudc vao loai bétong.
V61 bétong nang P=1.
Can gia thiét cot thép dé tinh I Thong thuong gia thiét ti 18 c6t thép py.trong do:
Moo= W= Mmax -
(Dé dam bao sy 1am viéc chung gitra thép va bétong thuong 13y: tmax=6%).
Khoang céch tir trong tam cot thép phan chiu kéo dén luc doc 1a: e = ney- a + h/2.
Cong thirc tinh toan Ng trén da ké dén nhiéu yéu t6 anh huéng nhung viéc
tinh toan kha phirc tap , c6 thé tinh toan theo cong thirc thyc nghiém don gian hon do
Gs. Nguyén Pinh Céng dé xuat:
_ 2.50E,1
or 2
Trong d6: 0 - Hé s6 ké dén d6 1éch tam :
0— 0.2e, +1.05h
1.5¢, +h
- X4c dinh so b chiéu cao viing nén x ;.
Khi dung cdt thép co Rg = Re.
Gia thiét diéu kién 2a’<x< Eghy dugc thoa man. Pat x=x, = % .
-Cac trwong hop tinh toan:
+ Trudng hop 1: Khi 2a’<x< Eghy diing véi gia thiét, ta tinh duoc:

N(e+;—hoj

RSCZa

A =

+ Truong hop 2: Khi x; <2a’, gia thiét trén khong dtng, khong thé ding x;

Ta tinh duoc:
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_ Ne _N(e_za)
& - RSZa - RSZa

+ Trudng hop 3: xq >Eg hy. gia thiét trén khong ding, c6 truong hop nén léch
tam bé. Tinh lai x va rat ra cong thic tinh A,
-Kiém tra ham lwgng cbt thép:
100A,

Han ché ty 16 cot thép : 0.1 % o< < pmax =6 %.
-Tinh toan c6t thép doc cau tao:

Véi ciu kién nén 1éch tAm, khi h>500mm, cdt thép dat tap trung theo canh b thi
phai dat ¢t doc céu tao dé chiu ung suit bétong sinh ra do co ngdt, do nhi¢t do thay
d6i va ciing giit 6n dinh cho nhanh cot dai qua dai. Cot thép cu tao khong tham gia
tinh toan kha nang chiu luc, c6 duong kinh ®@ >12. c6 khoang cach theo phuong canh
h Sy < 500mm.

-Tinh toan co6t thép ngang:

Trong khung budc, ¢t thép ngang 1a nhiing cot dai. Chung c6 tac dung giit vi tri cot
thép doc khi thi cong. Giit 6n dinh cbt thép doc chiu nén. Trong truong hop khi ciu
kién chiu cit 16n thi c6t dai tham gia chiu cat.

Puong kinh cbt dai:®e>1/4® e VA SmM.

Khoang cach dai: :a4< k®p,i, va ag

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

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

Néu ty 18 cbt thép doc p’> 1.5% ciing nhu khi toan bo tiét dién chiu nén ma
1>3% thi k=10 va a;= 300mm.

Trong doan ndi chong thép doc, khoang cach ag< 10®.
B . Tinh toin va bd tri c6t thép cot khung truc 6:

Noi lwe tinh toan
- Trong bang to hop ndi luc cot, moi phﬁn tir ¢ 12 cap ndi luc ¢ 2 tiét dién dau va cudi
phan ttr. Tir 12 cip nay ta chon ra 3 cip nguy hiém nhat: cip 1 co tri tuyét déi mémen
16n nhét; cap 2 c6 lyc doc lon nhét ; cap 3 c6 do léch tam 16n nhat.

Cot s€ dugc tinh todn cho 3 cdp noi luyc nguy hiém néi trén. Sau do, chon thép va bd
tri theo dién tich thép tinh toan 16n nhat.

Nhén xét: Trong nha cao tﬁng luc doc tai chan cot thuong rt 16n so véi momen
(1éch tam bé), do do6 ta uu tién cap noi lyc tinh toan ¢6 N 16n. Tai dinh cot thuong xay
ra truong hop 1€ch tdm 16n nén ta uu tién cac cdp c6 M 16n. Ta tinh toan vdi ca 3 cap

noi luc rdi tir d6 chon ra thép 16n nhit tir 3 cap do.
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1. Vatliéu:
- Bé tong cap d6 bén B15: R, =8,5 MPa= =850T/m’
Ry = 0,75 MPa=75T/m?
- C6t thép nhom C, : Rs = 225 MPa,Rsw = 175 MPa.
- C6t thép nhom Cj, : Rs = 280 MPa,Rsw = 225 MPa.
- Tra bang phu luc véi bo tung B20,06p, = 1;
Thop C,: ogr = 0,645; 6g = 0,437
Thop Cy, @ or =0,623; 0g = 0,429
Ta tinh cbt thép cot tng 1 bd tri cho tang 1,2.3,; tinh ¢t thép cot tang 4 bd tri cho
téng 5,6.Ta chi can tinh cot thép cdt truc A;B con lai léy cot thép cot truc A b tri cho
cOt truc D, léy cbt thép cot truc B b6 tri cho cot truc C.

Biang to hop néi lue cot
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2. Tinh todn va bé tri cét thép cot truc A
Phan tie 6, tang I: ¢6 bxh = (45x45)cm ; chiéu cao 1a :480(cm).
a. S6 liéu tinh todn.
= chiéu dai tinh toan: I = 0,7xH = 0,7x4,8 = 3,36 (m)=336 (cm)
- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4(cm)
ho=h-a=45-4=41(cm); Z,=ho,-a=41-4 =37 (cm).
I, 3,36

- b6 manh A= FO 05 - 6,72 < 8 nén ta bé qua anh hudng cua udn doc.

- LAy hé s6 anh hudng ctia uén doc: 1 = 1.
- Po léch tAm ngau nhién:
€, = max(&H ;% he) = max(% ;% =1,5(cm)
- Tl bang t6 hop ta chon ra cip ndi luc nguy hiém nhét:
+Cap 1 (|M|ma): M = -0,845(Tm); N = -109,71 (T).
+ Cap 2 (N pax): M =-0,621(Tm); N =-127,682(T).
+ Cap 3 (emax): M =- 0,621(T); N =-127,682 (T).
- Ta tinh to4n cot theo phuong phap tinh c6t thép ddi ximg.
b.Tinh cét thép déi xitng cho cdp 1:
M =-0,845 (Tm) ;N = -109,71 (T)
+ Do léch tAm ban dau: eq = M- —0,845
109,72
+ €9 = max(e,e,)=max(1,5; 0,77) = 1,5 cm.
+ Do léch tdm: e = 1.ep + 0,5.h -a = 1.1,5+ 0,5.45 - 4 =20 (cm).
N 109,71.10°
R.b  85x45
+ Bé tong B20, thép All => gr=0,623=> grxh, =0,623 x41 = 25,543 (cm).
+ Xay ra truong hop nén 1éch tam bé : x=20 (cm)< grXxho= 25,543 (cm)

=0,007m =0,77 cm .

+ Chiéu cao vung nén: x = =28 (cm).

+ X4c dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X3 + a.2X2 +a;Xx+ay=0
voi:  a, = -(2+ gR) hp=-(2+0,623) x 0,41 = -1,07m

a; = 2N-€ 42 grhy®+(1-0r) hoZ,
R.b

_ 2x109,71x0,2
850x0,45

2= ~N[2e& +1-&)Z,]h,
R,.b

+ 2x0,623x0,41% +(1-0,623)x0,41x0,37=0,5 m?
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_ —109,71[2x0,2x0,623 + (1L 0,623)0,37]0,42
850x0,45

x* -1,07x* + 0,5x -0,092=0

-> x = 0,39(m) > Egxhy
_ Ne—R,bx(h,—0,5x) _109,71x0, 2 —850x0, 22x0,39(0,42 - 0,5x0, 39)

R..(h, —a) 28000x(0,41—0,04)

A= As=0,51110° (m?) = 5,11 (cm?).
c.Tinh cot thép doi xieng cho cip 2:

M = 0,621 (Tm) ;N = 127,68 (T)

=-0,092m?

A’

+ Do léch tim ban dau: el = M_ o621
N 127,68

+ e0 = max(el,ea)=max(1,5;0,4) =1,5cm.
+ Do 1éch tam: e = 1.e0 + 0,5.h - a = 1x1,5+ 0,5x45 - 4 = 20 (cm).
N 127,68.10°
Rb  85x45
+ Bé tong B20, thépAll => gR=0,623=> ¢Rx h0 =0,623x41 = 25,543 (cm).
+ Xay ra truong hop nén 1€ch tam bé x=33 (cm) > gRxh0= 25,543 (cm)
->x =0,37 (m) > grXhg
Dién tich cbt thép dugc xac dinh bang cong thuc :
Ne— R, b.x(h, —0,5x) _127,68x0,33—850x0,45x0,33(0,41-0,5x0,33)

=0,004 m=0,4cm .

+ Chiéu cao vung nén: x = =33 (cm).

AS,:
R..(h,—a) 28000x0,37
A= A=10,740° (m?) = 10,74 (cmd).
Nhan xét :

+ Ta thay cip noi luc 2 doi hoi lugng thép bd tri 14 16n nht.

Vay ta b tri cbt thép cot theo A= Ay '=10,74 (cm?).

+ Xac dinh gia tri ham luong c6t thép tdi thiéu theo d6 manh
| | 336

0 0

r 0,288b 0,288x30
4 e(35+83) > . =0,2%

+ Ham luong c6t thép:

1% =2 1009 = 2274 10006 =0,582% > 11 = 0,2%
bh, 45x41
2A 2x10,74
== 100% = 222" 10006 =1,16% < 41, = 6%
A%, T aexal S Hmax

Vay, tiét dién cot ban dau chon hop li. Véi A=A, = 10,74 (cm?)
chon 4220 A=12,566 (cm?) > 10,74 (cm?)
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./ )0
w20 LT ‘73 =
® L
)0 o
w
® Nk ¢ o\
3 400 D
450

Mt cét cot truc A

3. Tinh todn va bé tri cot thép cét truc B
Phan tir 13, tang 1: ¢6 bxh = (45x45)cm ; chiéu cao 1a :480(cm).
a. S6 liéu tinh todn.
= chiéu dai tinh toan: I, = 0,7xH = 0,7x4,8 = 3,36 (m)=336 (cm)
- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4(cm)
ho=h-a=45-4=41(cm); Z,=hy,-a=41-4 =37 (cm).
I, 3,36

-b6d manh A= FO =05 6,72 < 8 nén ta bé qua anh hudng cua udn doc.

- LAy hé s6 anh huong ctia uén doc: 1 = 1.

- B0 léch tAm ngau nhién:
€= max(%H ;% he) = max(% ;%) =1,5(cm)
- T bang to hop ta chon ra cap ndi luc nguy hiém nhat:
+Cap 1 (|M|max): M = -1.18 (Tm); N = -127.78 (T).
+ Cap 2 (N may): M =-1.35 (Tm); N =-150.61(T).
+ Cap 3 (emax): M =- 1.18(T); N =-127,78 (T).
- Ta tinh to4n cot theo phuong phap tinh c6t thép ddi xing.

b.Tinh cét thép doéi xirng cho cdp 1:
M =-1.18 (Tm) ;N =-127.78 (T)
+ Do 1éch tim ban dau: e; = M - L'18:0,009m =0,9cm.

N 127.78
+ €9 = max(ey,e,)=max(1,5; 0,9) = 1,5 cm.

+ Do léch ttm: e =n.ep + 0,5.h -a=1.1,5+ 0,5.45 - 4 =20 (cm).
N 127,78.10°
Rb  85x45
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+ Bé tbng B20, thép All => o= 0,623=> grxhg =0,623 x41 = 25,543 (cm).
+ Xay ra truong hop nén 1é€ch tam bé : x=33 (cm)> grxho= 25,543 (cm)
Dién tich cbt thép duoc tinh bang cong thirc sau :
Ne— R, b.x(h, —0,5x) _127,78x0,2—-850x0, 22x0,33(0,42-0,5x0,33)
R...(h, —a" 28000x(0,41—-0,04)
A= Ay=9,4.10* (m?) = 9,4 (cm?).
c.Tinh cot thép déi xirng cho cip 2:
M =1.35(Tm) ;N = 150,61 (T)
+ Do 1éch tAm ban dau: el = M_ 135 —0,0089m = 0,89 cm .
N 150,61
+ e0 = max(el,ea)=max(1,5; 0,89) = 1,5 cm.
+Pg 1éch thm: e = n.e0 + 0,5.h - a = 1x1,5+ 0,5x45 - 4 = 20 (cm).
N  150,61.10°
R.b  85x45
+ Bé tdng B20, thépAll => gR=0,623=> ¢Rx h0 =0,623x41 = 25,543 (cm).
+ Xay ra truong hop nén 1€ch tam bé x=39 (cm) > gRxh0= 25,543 (cm)
->x =0,39 (m) > grXxhy
Dién tich c6t thép dugc xac dinh bang cong thuc :
Ne— R, .b.x(h, —0,5x) _150,61x0,33—-850x0,45x0,39(0,41-0,5x0,39)

AS’:

+ Chiéu cao vung nén: x = =39 (cm).

AS,:
R..(h,—a) 28000x0, 37
A= Ag=1,5.10% (m?) = 15 (cmd).
Nhan xét :

+ Ta thay cip noi luc 2 doi hoi lugng thép bd tri 14 16n nht.

Vay ta b tri cbt thép cot theo A= Ay =15 (cm?).

+ Xac dinh gia tri ham luong c6t thép tbi thiéu theo d6 manh
I, 1, 336

r 0,288b 0,288x45
4 e(35+83) > . =0,2%

+ Ham luong c6t thép:

A 15
% =5 100%=—>—.100% = 0,92% > 4 =0,2%
B0, T asxal ? 7 Hain
2A 2x15
== 1000 = X 100% =1,84% < u1_, = 6%
A%n, T asxal S Hmax

Vay, tiét dién cot ban dau chon hop li. Vi A=A, =15 (sz)
chon 4222 A=15,2 (cm?) > 15 (cm?)
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7,980200 08000,
} W2
192) j}§7§§ 2
L /\i
AE(\ﬁAT

Miit cét cot truc B

3. Tinh todn va bé tri cét thép cot truc A
Phan tir 6, tang 4: c6 bxh = (40x40)cm ; chiéu cao 1a :360(cm).
a. S6 liéu tinh todn.
= chiéu dai tinh toan: I, = 0,7xH = 0,7x3,6 = 2,52 (m)=252 (cm)
- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4(cm)
hp=h-a=40-4=36 (cm); Z, = h,-a=36-4=32(cm).
l, 2,52

- B0 manh A= W oa 6,3 < 8 nén ta bé qua anh hudng cua ubn doc.

- LAy hé s6 anh hudéng ctia uén doc: 1 = 1.

- D6 1éch tAm ngau nhién:
€a max(wH 3 he) = max (% %) =1,3(cm)

- T bang to hop ta chon ra cap ndi luc nguy hiém nhat:
+Cap 1 (|M|max): M =-0.76 (Tm); N = -53,51 (T).
+ Cap 2 (N max): M =-0,78 (Tm); N = -62,45(T).
+ Cap 3 (emax): M =-0,76(T); N = -53,51 (T).

- Ta tinh toan cot theo phuong phap tinh c6t thép ddi ximg.

b.Tinh cét thép déi xitng cho cdp 1:
M =-0,76 (Tm) ;N = -53,51 (T)

+ Do 1éch tam ban dau: e; = M= ——°_0014m = 1,4 cm .

+ e = max(e;,e;)=max(1,3; 1,4) =1,4 cm.
+ Do léchtdm: e =n.ep +0,5.h-a=1.1,4+0,5.40 - 4 =17,4 (cm).
N 5351.10°

+ Chiéu cao ving nén: x = = =15,7 (cm).
R,b  85x40
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+ Bé tbng B20, thép All => o= 0,623=> grxhg =0,623 x41 = 25,543 (cm).
+ Xay ra truong hop nén 1€ch tam bé : x=15,7 (cm)< grxho= 25,543 (cm)
+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X3+ aX? + ;X + ap =0
voi:  a, = -(2+ gR) hp=-(2+0,623) x 0,36 = -0,94m
a; = 2N-€ + 2 oghy’+(1-0R) hoZ,

R,b
= 2X3-LOLM 5,0 623x0,362 +(1-0,623)0,36x0,32=0,254 m’
850x0,40
ap = —N [2.6.§R + (11— é:R)Za]hO
R, b
_ —53,51[2x0,174x0,623+ (1—0,623)0,32]0,36 _ -0.0078m°

850x0,4
x* -0,94 + 0,254x -0,0078=0
-> x = 0,35(m) > Erxhy
Ne—R,.b.x(h, -0,5x) _ 53,51x0,174—850x0, 4x0,35(0,36-0,5x0, 35)
R..(h, —a) 28000x0, 32
A= A.'=6,4.10"" (m?)

A=

c.Tinh cot thép doi xung cho cap 2:
M =0,78 (Tm) ;N =62,45 (T)

+ Do 1éch tdm ban dau: el = M: ﬂ:QOlZ m=12cm.
N 62,45

+ e0 = max(el,ea)=max(1,2 ; 1,3) = 1,3 cm.
+ Do 1éch tdm: e = n.e0 + 0,5.h - a = 1x1,3+ 0,5x40 - 4 = 17,3 (cm).
N  62,45.10°
R,b  85x40
+ Bé tong B20, thépAll => gR=0,623=> ¢Rx h0 =0,623x41 = 25,543 (cm).
+ Xay ra truong hop nén 1€ch tam bé x=18 (cm) < gRxh0= 25,543 (cm)

->x =0,18 (m) < grXxhy

+ Chiéu cao vung nén: x = =18 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:
X2+ aX? + ;X + ap =0
voi:  a, = -(2+ gR) hp=-(2+0,623) x 0,36 = -0,94m

a; = 2Ne. 2 En®+(1-&) hoZ,
R,.b
_ 2x62,45x0,173

+ 2x0,623x0,36° +(1-0,623)x0,36x0,32=0,2 m?
850x0,40
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a,= —N [2.e&, +(1—&)Z,]h,
R,.b
- —62, 45[2x0 173x0,623+ (1—0,623)0, 32]0 36 _ 0, 022m?®
850x0,4
x*-0,94 + 0,2x -0,022=0
-> X = 0,69(m) > Erxhg

Dién tich cét thép dugc xac dinh béng cong thtrc :
Ne - R, b.x(h, —0,5x) _ 62,45x0,173—850x0, 4x0,69(0,36 —0,5x0,69)
R..(h, —a) 28000x0, 32
A= A=8,1.10* (m?) = 8,1 (cm?).
Vay, tiét dién cot ban dau chon hop li. Véi A=A, = 8,1 (cm?)
chon 4218 A=10,179 (cm?) > 8,1 (cm?)

As=

I $80200 $80200 3

2 918

ol )

@2 i
30 M
4 4

400

N
350
400

Mit cit cot truc A

4. Tinh todn va bé tri cét thép cét truc B
Phan tir 13, tang 4: ¢6 bxh = (40x40)cm ; chiéu cao 13 :360(cm).

a. So liéu tinh todn.

= chiéu dai tinh toan: I, = 0,7xH = 0,7x3,6 = 2,52 (m)=252 (cm)
- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4(cm)
ho=h-a=40-4=36 (cm); Z,=hy,-a=36-4 =32 (cm).

l, 2,52

-PDomanh A1=">=
h 04

=6,3 < 8 nén ta bé qua anh hudng cua ubn doc.

- LAy hé s6 anh huéng ctia udn doc: 1 = 1.
- D6 1éch tam ngau nhién:
480 40
e;=max(—H; max(— ;—) =1,3(cm
(600 3 o) = (600 30) (cm)

- Tir bang t6 hop ta chon ra cip ndi luc nguy hiém nhat:
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+Cap 1 (|M|ma): M = -1,74 (Tm); N = -60,84 (T).
+ Cap 2 (N ax): M =-2,83 (Tm); N =-71,97(T).
+ Cap 3 (emax): M =- 1,74(T); N = -60,84 (T).

- Ta tinh to4n cot theo phuong phap tinh c6t thép ddi ximg.

b.Tinh cot thép déi xirng cho cip 1:
M =-1,74 (Tm) ;N = -60,84 (T)

+ P06 léch tim ban ddu: e; = M= ﬂ:o,ozsm =28cm.

N 60,84
+ €9 = max(ey,e,)=max(1,3 ; 2,8) = 1,8 cm.
+ Do léch tm: e =n.ep + 0,5.h -a=1.2,8+ 0,5.40 - 4 =18,8 (cm).
N  60,84.10°
Rb  85x40
+ Bé tong B20, thép All => gg= 0,623=> grxh, =0,623 x41 = 25,543 (cm).
+ Xay ra truong hop nén 1é€ch tam bé : x=17,9 (cm)< grxho= 25,543 (cm)

+ Chiéu cao vung nén: X = =17,9 (cm).

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phwong trinh bac 3:
X3 + a.2X2 +a;X + a9 =0
voi:  a, = -(2+ gR) hp=-(2+0,623) x 0,36 = -0,94m
a1 = 2N+ 2 &ho*+(1-&) hoZ,

R,b
= 2x084x0.188 , . 0,623%0,36% +(1-0,623)x0,36%0,32=0,27 m’?
850x0,40
ap = —N [2.6.§R +(1- QgR)Za]ho
R,.b
_ —60,84[2x0,188x0,623+ (1-0,623)0,32]0,36 _ 3 y556m°

850x0, 4

x> -0,94 + 0,27x -0,0656=0

> x = 0,68(m) > Erxhy

Ne - R,.b.x(h, —0,5x) _ 60,84x0,174—850x0, 4x0, 68(0,36 —0,5x0, 68)
R..(n, —a) 28000x0, 32

A= A.=7.10"% (m*) =7 (cm?)

A =

c.Tinh céot thép doi xirng cho cap 2:
M =283 (Tm) ;N =71,97 (T)

+ Do 1éch tim ban dau: el = M= ﬁ:0,04 m=4cm.

N 7197
+ e0 = max(el,ea)=max(1,3; 4) =4 cm.
+ Do léch tm: e =n.e0 + 0,5.h - a = 1x4 + 0,5x40 - 4 = 20 (cm).
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N 71,97.10°
R,b  85x40
+ Bé tbng B20, thépAll => gR=0,623=> ¢Rx h0 =0,623x41 = 25,543 (cm).
+ Xay ra truong hop nén 1€ch tam bé x=21 (cm) > gRxh0= 25,543 (cm)
->x =0,21 (m) < grXhg
+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh béc 3:
X2 + a,x%+ agX + a9 =0
voi:  a, = -(2+ gR) hp=-(2+0,623) x 0,36 = -0,94m
a, = 2Ney o Exho’+ (1-8&) hoZ.

+ Chiéu cao vung nén: x = =21 (cm).

R,b
= 2X71.97x0.2 2x0,623x0,36° +(1-0,623)x0,36x0,32=0,28 m’
850x0,40
o = —N [2.6.§R + (11— é:R)Za]hO
R, b
_ —71,97[2x0,2x0,623+ (1-0,623)0,32]0,36 _ -0.028m3

850x0,4
x%-0,94 + 0,28x -0,028=0
-> X =0,47(m) > EgXhg

Dién tich c6t thép dugc xac dinh bang cong thuc :
Ne — R,.b.x(h, —0,5x) _ 71,97x0,2—850x0, 4x0,47 (0,36 —0,5x0,47)
R..(h,—a) 28000x0, 32
A= As=-6,2.10" (m?) = -6,2 (cm?).
Vay, tiét dién cot ban dau chon hop li. Véi A=A, =7 (cm?)
chon 4218 A=10,179 (cm?) > 7 (cm?)

AS,:

080200 080200
/ 18,7
718 1273 =
922 / \
AE(GAT

30 M

400

Mit cit cot truc B

5. Tinh todn va bé tri cét thép cét truc A

61



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

Phan tir C6, tang 6: ¢6 bxh = (40x40)cm ; chiéu cao 1a :360(cm).

a. S6 liéu tinh todn.

— chiéu dai tinh toan: I, = 0,7xH = 0,7x3,6 = 2,52 (m)=252 (cm)
- Gia thiét chiéu day 16p bao vé cbt thép chon a = a’= 4(cm)
ho=h-a=40-4=36 (cm); Z,=hy,-a =36 -4 =32 (cm).

- B0 manh A= IFO = % =6,3 < 8 nén ta bé qua anh hudng cua udn doc.

- LAy hé s6 anh hudng ctia uén doc: 1 = 1.

- Po léch tAm ngau nhién:
€, = max(G%H ;% he) = max(g—sg ;:—8) =1,3(cm)
- TUr bang t6 hop ta chon ra cip ndi luc nguy hiém nhét:
+Cap 1 (|M|ma): M =-1,17 (Tm); N = -19,65 (T).
+ Cap 2 (N yax): M =-0,58 (Tm); N =-21,21(T).
+ Cap 3 (Emax): M =- 1,17(T); N = -19,65 (T).
- Ta tinh to4n cot theo phuong phap tinh c6t thép ddi ximg.

b.Tinh cot thép déi xirng cho cip 1:
M =-1,17 (Tm) ;N = -19,65 (T)

N 19,65
+ €9 = max(ey,e,)=max(1,3; 6) =6 cm.
+ P 1éch thm: e = n.ep + 0,5.h - a = 1.6+ 0,5.40 - 4 =22 (cm).
N 19,65.10°

R.b  85x40

+ Bé tong B20, thép All => gr=0,623=> grxh, =0,623 x41 = 25,543 (cm).

+ Xay ra truong hop nén 1é€ch tam bé : x=5,78 (cm)< grxho= 25,543 (cm)

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phwong trinh bac 3:

X2 + X2 + ;X + ap =0

voi:  a; = -(2+ or) ho=-(2+0,623) x 0,36 = -0,94m

a; = 2N-€ + 2 ggho’+(1-0r) hoZ,
R.b

_ 2x19,65x0,22
850x0,40

ap= ~N[2€8& +(1-&)Z,]h,
R,.b

+ Do léch tAm ban dau: eq = M il7:0,06m =6cm.

+ Chiéu cao ving nén: x = =5,78 (cm).

+ 2x0,623x0,36° +(1-0,623)x0,36x0,32=0,225 m?
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_ —19,65[2x0,22x0,623+ (1-0,623)0,32]0,36 _ -0,0082m°
850x0,4
x* -0,94 + 0,225x -0,0082=0
-=>x =0,57(m) > ogrXhg
Ne— R, b.x(h, —0,5x) _19,65x0,22 -850x0, 4x0,57(0,36-0,5x0,57)
R...(h, —a" 28000x0,32
A= Ao=1.1.10"° (m?) < Ta b tri thép theo céu tao.
c.Tinh cét thép déi xikng cho cdp 2:
M =0,58 (Tm) ;N =21,21 (T)

As=

1 Do 1ech tam ban diu: el = M= 058 _ 5 0orm=27cm.
N 21,21

+ e0 = max(el,ea)=max(1,3;2,7) = 2,7cm.
+ Do léch tm: e =n.e0 + 0,5.h - a = 1x2,7 + 0,5x40 - 4 = 18,7 (cm).
N 21,21.10°
Rb  85x40
+ Bé tbng B20, thépAll => gR=0,623=> ¢Rx h0 =0,623x41 = 25,543 (cm).
+ Xay ra truong hop nén 1&€ch tam bé x=6,23 (cm) < gRxh0= 25,543 (cm)

-> X =0,623 (M) < grxhg

+ Xac dinh lai x: Tinh chinh x4c x bang cach giai phuong trinh bac 3:

+ Chiéu cao vung nén: x = =6,23 (cm).

X3 + a.2X2 +a;X + a9 =0
voi:  a, = -(2+ or) hg=-(2+0,623) x 0,36 = -0,94m
a; = 2N-€ + 2 gghy®+(1-0r) NoZs

R,b
= 2x2l2bOIST 5,4 623x0,362 +(1-0,623)x0,36x0,32=0,223 m?
850x0,40
ap = —N [2.6.§R + (- §R)Za]ho
R,b
_ —21,21[2x0,187x0,623+ (1 - 0,623)0,32]0,36 _ 3 nogm?

850x0, 4
X% -0,94 + 0,223x -0,008=0
-=>x =0,57(m) > grXhg

Dién tich cbt thép duoc xac dinh bing cong thic :
Ne—R,b.x(h, —0,5x) _ 21,21x0,187 —850x0,4x0,57 (0,36 -0,5%0,57)
Re.-(h, —a" 28000x0, 32

A= Ay=-1,176.10° (m?) <0

A=
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Dién tich cot thép & ca 2 trudng hop déu <0 nén ta bd tri thép theo cdu tao chon

418 A=10,179

1980200 080200,
/ W18,
18 }7@ =
192 /
a»
-;é_\q_d =Y

30 M
4 4

400

Mit cit cot truc A
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CHUONG 5 TINH TOAN SAN
5.1S6 ligu tinh toan
5.1.1 Mt s6 quy dinh ddi véi viéc chon va bd tri cot thép.
- Ham luong thép hop 1y pe = 0,3% + 0,9%, pmin = 0,05%.
- Cétdoc @ < hy/10, chi dung 1 loai thanh, néu dung 2 loai thi A® <2 mm.

- Khoang cach giita cac cot doc a = 7+20 cm.
- Chiéu day 16p bao vé cbt thép: t > max(d, to);
Véicdt doc:  to=10 mm trong ban c6 h < 100 mm.,
to= 15 mm trong ban c6 h > 100 mm.
Vi ¢dt cau tao: ty= 10 mm khi h < 250 mm.
to =15 mm khi h > 250 mm.
5.1.2 Vit liéu va tai trong.
Vit ligu:
- Bétdng cap do bén B20: R, =11,5MPa = 11,5x10°KN/m?.
Ry = 0,9Mpa = 0,9x10% KN/m?.
E, = 27000MPa.
~ Cbt thép: d<10nh6m Cl: R, =225MPa.
Rsw = 175MPa.
E, = 210000MPa.
d>10nhém Cll: R; = 280MPa.

Rsw = 225MPa.
E; = 210000MPa.
- Tra bang : Bé tong B20: Yoz = 1;
Thép CI : &r = 0,645; og = 0,437
Thép ClI : &r = 0,623; ag = 0,429

Can ctr vao kién triic, mat bang san, muc dich st dung ta chia cac loai 6 san trén

mat bang thanh cac 6 san nhu sau:
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5.2 Co s¢ tinh toan

Lua chon so db tinh cho céac loai 6 san: Do yéu cau vé diéu kién khong cho xuit
hién vét nit va chéng thdm cua san nha vé sinh nén d6i v&i san nha vé sinh tinh toan
v6i so d0 dan hoi, cac loai san khac nhu san phong ngu, phong khach, hanh lang tinh
theo so dd khép déo dé tan dung hét kha nang lam viéc cua vat liéu li¢u va ddm bao
kinh té.

Goi ly, Iy, 12 chiéu dai va chiéu rong tinh toan ctia 6 ban.

Xét ti s6 hai canh 6 ban :

e Néu : I/l > 2 thi ban lam viéc theo mot phuong.Cat theo phuong canh ngan
clia 6 ban mot dai rong 1m dé tinh toan.

e Néu : I/l < 2 thi ban 1am viéc theo hai phuong.Cat theo phuong canh ngan

cua 6 ban mot dai rdng 1m dé tinh todn.
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Xét tirng 6 ban c6 6 md men :
M 87

M 2
MAW MW MBW

L2

M Azl
| L1 |

M1, Ma1, Mg, : dung dé tinh cot thép dat doc canh ngén
M,, Maz, Mg, : ding dé tinh c6t thép dit doc canh dai
Néu 13 so dd khdp déo thi My, Mas, Mg1, My, Mpy, Mg, duoc xac dinh theo
qb-ltzl'(s'ltz _Itl)
h trinh : M, =
phuong trin 1 12D
M M
Dt f=—2A=—2 B =— A =" B =
Ml Ml Ml MZ IV|2
Véi: D=(2+A+B,)l,+(20+A +B,)l,

M M M.,

Céc hé sd duoc tra bang 2.2 - cudn “san suon BTCT toan khéi” ctiia Gs.Nguyén
Pinh Cong
- Chon 16p bao vé ¢t thép a==>hy=h—a
M

¢ =051+ 1-2a,)

= Dién tich cbt thép : A, =

- Tinh ¢, =

M
R..¢.h,
- Néu 1a so d6 dan hoi thi My, Mar, Mgy, My, Mas, Mg, duoc xéac dinh theo cong
thic :
- Mi=.P . My=¢,.P

- Ma; =Mg;=—-4,.P : Maz = Mgy= —4,.P
- Trong d6: P =q.lt It,

- Véi q la tai trong phan b6 déu trén san

- a,,a,, B, 3,: hé sb tra bang phu luc 16.

- Chon 16p bao vé cdt thép=a==>hy=h-a
M

R, b.n

=050+ 1-2a)

- Tinh ¢, =

67



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

— Dién tich cbt thép : A =

5.3. Tinh toan san A
5.3.1.Tinh toan 6 san trong phong ( O1)
a.Xac dinh noi luc

L2: 4,5 (m) ; L1:3,9 (m)

b 45 118<2
| 39

- X¢ét ti sO hai canh 6 ban :

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

- Nhip tinh toan cua 6 ban.

ly=L; — by =3,9-0,22/2-0,22/2 = 3,68 m

lo=L, — by =5,4-0,22/2-0,22/2 = 4,28 m

Theo mdi phuong clia 6 ban cit ra mot rai rong b = 1 m.So do tinh nhu hinh v&.

b. Tdi trong tinh todn:
- Tinh Tai: g =397 kG/m?
- Hoat tai tinh toan:  p"= 240 kG/m?
Téng tai trong toan phan 1a: q, = 397 + 240 = 637 kG/m?
+ Xac dinh noi luec.

. It, 4,28 LA LA A, A ; A
-Voir=r= f = > 68 =1,36 ta tra cac hé so 6,A;,B;. Ta bo tri cot thép déu nhau
1 '
theo mdi phuong.
- Dung phuong trinh:
M. = qb'ltzl'(3'|t2 _Itl)
L=
12D
M M M M M
Pitf=—2 A =—5,B =—2 A =B =P
Ml Ml Ml MZ MZ

Véi: D=(2+A+B)l,+(20+A,+B,)l,
Béng 2.2 - Cuén “san sudn BTCT toan khéi” ctia Gs.Nguyén Dinh Céng

|
r= ;—2 1 1,2 1.4 15 1,8 2
tl
0 1 0,8 0,62 0,55 0,4 0,3
A, B, 1,4 1,2 1,0 1,0 1,0 1,0
A, B, 1,4 1,0 0,8 0,8 0,6 0,5

- Tra bang duoc cac gia tri: 6 =0,656 ; A; =B; =1,04; A,=B,=0,84
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- Thay vao cong thirc tinh M; ta co :
D =(2+1,04+1,04) 5,18+(2.0,656+0,84+0,84).3,68 = 32,144

M. — 637.3, 682.(3.5,18—3, 68)
b 12.32,144
==> M; = 265 (kGm).
M, =265 . 0,656 = 174 (kGm).
Ma1 = Mgy =275 (kGm)
Ma, = Mg, = 174.0,84 = 146 (kGm)
c.Tinh todn cot thép

=265

- Tinh theo phirong canh ngdn:
+ C6t thép chiu mé men dwong : M, = 265 kGm.
- Chon 16p bao vé a=2 (cm) ==>hg=h—-a=10-2 =8 (cm).
M,  265.100
R, b.h 115.100.8°

¢ =0,5.(1+1-2a_) =0,5.(1++/1-2.0,03) = 0,99

Ao Mo _ 265100 o0
R.Ch,  2250.0,99.8

Tach:e, =

=0,03<a, =0,437

- Kiém tra ham luong cdt thép:

wh=—2 — L5 10096-0,18% > 4. %= 0,05%
100.h, 100.8

0,283.100

=23(cm
12 (cm)

Khoang cach giita cac cot thép 1a : a= 1—5.100 =

= Chon thép ¢8 a 180 c6 Ag = 2,51 cm?
+ Cot thép chiu mé men 4m : M, = 275 KGm.
- Chon 16p bao vé a=2 (cm) ==>hg=h—-a=10-2 =8 (cm).
M,  275.100
R,b.h  115.100.8°

¢ =0,5.(1+./1-2a, ) =0,5.(1++/1—2.0,031) = 0,98

Ao M. _ 275100
R.Ch, 2250.0,98.8

Tacod:a, = =0,031< a, =0,437

=1,62(cm?)

- Kiém tra ham luong cot thép:

100.h, 100.8

1%

0,283.100

=23(cm
12 (cm)

Khoang cach giita cac cot thép 1a : a= 1—5.100 =
Chon thép $8a200 c6 A = 251 cm?
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- Tinh theo phuong canh dai:
Theo phuong canh dai ta co :
Mo men duong M, = 174 kGm < M,
MO men d&m My, = 146 kGm < My,
Vay thép theo phuong canh dai dit theo cu tao ¢8a180 co A = 2,51 cm?
5.3.2.Tinh toan 6 ban san vé sinh ( 03)
a.Xac dinh noi luc
L,=39(m);L;=19 (m)
- Xét ti s6 hai canh 6 ban : I—2=£=2,05>2
l, 19
- O san 1am viéc 1 phuong(ban loai dim). Ta cat 1 dai ban c6 bé rong b= 1m theo
phuong canh ngén dé tinh toan
ly=L; — by =1,9-0,22/2-0,22/2 = 1,68 m
lpo=L, — by = 3,9 -0,22/2-0,22/2 = 3,68m
b.So do tinh:
So d6 tinh nhu 1 dam don gian c6 lién két 2 dau véi dam 1a lién két ngam.chiu tai
trong phan bd déu trén toan dam
, 3680
] T =g

M=ql'/24

1680

A\

—

M=ql/12
c.Tai trong tinh todn.
- Tinh Tai: g = 443 kG/m?
- Hoat tai tinh toan:  p"= 240 kG/m?
Téng tai trong toan phan 1a: qp = 443 + 240 = 683 kG/m’ = 6,83 KN/m?
+ Xac dinh nd1i luc.
d.Noi lyc tinh toan:
M6 men dwong 16n nhét tai gitra dam:
+_ ql*> 6,83.1,68

= =1,45 (kNm
max 24 24 ( )
M men Am 16n nhét tai 2 diu dAm dam:
__ ql* 6,83.1,68°
Muax = = =2,9 (kNm
= 3225 (kNm)

e.Tinh todn cét thép cho é bdn:

Gia thiéta=2 cm
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—>hy=h-a=10-2=8cm.
- Tinh todn cot thép chiu mé men dwong:

a, = M > = 1,;45 > =0.023 <, =0.437
R,bh;  11,5x10°x1x0,08

=&=1-f1-2xa, =1-,/1-2x0,023 =0,023
- Dién tich c6t thép chju mémen dwong la:
_ &R bhy 0,023.11,5.1000.80

A =94mm?* = 0.94cm’
R, 225
0,
y:w:o,lzl%»ﬂ —0,05%
1000x80

a, . 0,283.100

Khoang cach gitta cac cdt thép 1a : a=—=.100 =30(cm
g g p A 0.94 (cm)

— Chon thép $8 a180 c6 Ag = 2,51 cm?
- Tinh todn cét thép chiu mé men am:

M 2,9
" " RPhZ  11,5x10°x1x0,08?

= &=1-/1-2xa, =1-/1-2x0,036 =0,036
- Dién tich c6t thép chju momen duong la:
£.R,b.hy 0,036.11,5.1000.80

o

=0.036 < ap =0.437

A = =147mm? =1,47cm?
R, 225
0,
1= A0A00% 6 515065 1= 0,05%
1000x80
Khoéng cach giita cac c6t thép 1a : a= 1—5.100 = % =19,25(cm)

= Chon thép ¢8 a 18 0 ¢6 Ag = 2,51 cm®

5.3.3.Tinh toan 6 ban san hanh lang ( 02)
a.Xac dinh noi luc
LZ = 5!4 (m) ; Ll: 1’3 (m)

, L, 54
- Xét ti s0 hai canh 6 ban : |—2=1—:4.15>2
1

- O san 1am viéc 1 phuong(ban loai dim). Ta cat 1 dai ban c6 bé rong b= 1m theo
phuong canh ngén dé tinh toan

ly=L; — by =1,3-0,22/2-0,22/2 = 1,08 m

lp=L, — by = 5,4 -0,22/2-0,22/2 = 5,18 m
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b.So do tinh:
So d6 tinh nhu 1 dAm don gian c6 lién két 2 dau voi dam 1a lién két ngam.chiu tai
trong phan bd déu trén toan dam

5400

N

!

M=qi/16

1300

M=g/7/16

M=q//16

c.Tai trong tinh todn.

- Tinh Tai: g = 443 kG/m?

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

Téng tai trong toan phan 1a: qu, = 443 + 360 = 803 kG/m? = 8,03 KN/m?

+ Xac dinh noi luc.
d.Noi lwc tinh toan:

M6 men & gbi va giita :
_ ql® 8,03.1,08
16 16

e.Tinh todn cét thép cho 6 ban:
Gia thiéta=2 cm
—>hy=h-a=10-2=8cm.

- Tinh todn cot thép:
a, = M - = g’z > =0.0138 < ay =0.437
R,bhy 11,5x10°x1x0,08
= &=1-1-2xq,, =1-4/1-2x0,0138=0,0138
- Dién tich ¢t thép chiu mémen duong la:
_ &R bh, 0,0138.11,5.1000.80

M ~1,02 (kNm)

A =56mm?* = 0.56cm’
R, 225
0
u:w20,07%>y=0,05%
1000x 80
Khoang cach gifta cac cot thép 1a : a= 1—5.100 = % =50,5(cm)

— Chon thép $8 a180 c6 As = 2,51 cm?
5.4.B6 tri thép san

Céc 6 san con lai duoc bb tri thép gidng nhu cac 6 san di tinh toan.
Str dung thép ¢8 dat thanh hai 16p.
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CHUONG 6: TINH TOAN NEN MONG
1.4 S6 liéu dia chat
Theo “ Béo cdo két qua khao sat dia chat khu dat cong trinh Ky tlc xa 6 tang
truong Pai hoc Mo dia chat phuc vu giai doan thiét ké k¥ thuat”, khu dat xay dung

tuong d6i bang phing, cao do trung binh +12,4m, dugc khao sat bang phuong phap
khoan tham do, xuyén tiéu chuan SPT.

Ttr trén xudng dudi gom cac 16p dét co chiéu day it thay doi trong mit bang

Lép 1 Pat lap day trung binh 0,88(m).

Lop 2 Sét pha day trung binh 6,9(m).

Lop 3 Cat min day trung binh 4,3(m).

L6p 4 Cat hat tho vira, chiéu day chua két thuc ¢ do sau khao sat 37(m).

Muc nude ngam gip ¢ do sau trung binh 2,2(m) ké tir mat dat khi khao sat.

9]

o] ol H -
8 T —1.80
Sy i ’

1,880

6900
N
5

N

SET PHA

6330

T

CAT MIN

37000
4300
®
4300

b

‘@ CAT HAT THO VUA

3670

24920
b
1

4‘: o
Hinh 1-1. Pia chit cong trinh
Bang 1-1. Bang chi tiéu co hoc, vat Iy cac l6p dat

Y Vs W | WL | Wp
KN/m3 [KN/m3| % | % | %

Ci E Cy

Stt | Tén lop dat
kPa | mPa kPa

1 Pat lap 16,3 - - - - - - - -] -
2 Sét pha 17,2 | 27,0 |38,1(396(233| 9 |12 ] 42| 3] 17
3 | Catmin 18,8 | 26,2 | 206 - - |294] - |102]18] -
4 | Catthovira | 189 | 26,1 [16,6| - - [338] - [321]35] -

1.4.2 Pdnh gid diéu ki¢n dia chit cong trinh
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Lé6p 1: Dét lap day trung binh 0,88(m), dat yéu.
L&p 2: Sét pha day trung binh 6,9(m).

W -W, 381-233
"W, W, 39,6233
0,75 < I, <1 dit & trang thai déo nhdo, md dun bién dang E = 4200(kPa), dit

=0,908

bo sét: |

I4
A

yeu.
H¢ so rong:

o_7s(+001W) . 27(1+0,01x38,1)

-1=117
4 17,2
Mot phan 16p dat nam dudi muc nudc ngdm nén phai ké dén day noi.
s . Vs —7n 27-10 7 83(kN / 3
A Aqe = = =/, m
Dung trong day noi: Yun2 lre  1+117 ( )

Lop 3: Cat min day trung binh 4,3(m).
o s (1+0,01W) 1 26,2(1+0,01x 20, 6)

4 18,8
0,6 <e<0,75 dat & trang thai chat vura, c6 E = 10200(kPa), dat tuong ddi tot.
Ys— V.  26,2-10
l+e 1+0,681
L6p 4: Cat hat tho vira c6 chiéu day chua két thac ¢ do sau hd khoan tham do

37m.

o s (1+0,01W) 1 26,1(1+0,01x16,6)

4 18,9
0,55 < e <0,7 dat ¢ trang thai chit vira, c6 E = 32100(kPa), dat tdt.
Ys— 7, 26,1-10
l+e 1+0,61

6.1 Lwra chon giai phap nén méng

-1=0,681

Vs = =9,64(kN / m®)

-1=0,61

~10(kN / m®)

7/dn4:

Can cur vao dic diém cong trinh, tai trong, diéu kién dia chat cong trinh, dia
diém xdy dung ta lya chon phuong 4n mong coc BTCT ché tao san, ép trudc bang may
ép thuy luc. Coc cam vao 16p cat hat tho vira.

Tra bang 16 TCXD 45 — 78, d6i v6i nha khung BTCT ¢6 tuong chén:

Do lin tuyét dbi gidi han Sgh = 8cm
D¢ lan 1éch twong ddi gidi han  ASgy, = 0,001
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Thiét ké moéng M1 dudi ¢t truc A khung truc 6

NOoO1 luc tinh toan tai chan cot truc F duoc léy tor bang td hop ndi lyc tinh khung

truc 3.
] Tiét dién Noi luc tinh toan
Cot At
o
true || NGGN) | MG Nm) | M (kNm) | QY (kN) | Q) (kN)
A 45x45 1276,8 6,2 2,2 2,1 2

Ngoai ra con phai ké dén trong luong tudng, cot ting 1 va dam giang moéng. Luc

do céac bd phan két cAu do tinh trén 1m dai:

Do cot tang 1: 0,45.0,45.25.1,1 = 5,5(kN/m)

Do tudng tang 1: 0,22.(3,6-0,4).18.1,1 = 14(kN/m).

Do dam gidng moéng co tiét dién 0,22x0,4(m)
0,22.0,4.25.1,1 = 2,42(kN/m).

Luc doc do cac bg phan két cAu téng 1 gdy ra cho méng M1:
Do cot tang 1 N = 5,5.3,6 = 19,8kN)
Do tudng tang 1 N = 14.(4,2+3,6)/2 =58,1(kN).

Do dim gidng méng Ny = 2,42.(4,5 + 7,8/2) = 20,3(kN).

Ng = No™ + NG+ N + Ny = 1276,8 + 19,8 + 58,1 + 20,3 = 1375(kN).

Tiét dién Noi luc tinh toan
Cot truc cot N Mt M E it t
emy | No(kN) | Mg, (kNm) | Mo, (kNm) | Qg (kN) | Q) (kN)
A 40x40 1375 6,2 2,2 2,1 2
Noi luc tiéu chuén tai dinh mong (h¢ s0 do tin cay n=1,15)
Tiét dién Noi lyc tiéu chuan
Cét tI'l}.C Cét N tc M tc M tc tc tc
emy | No (N) | Mg (kN.m) | Mg, (kN.m) | Q7 (kN) | Qy (kN)
A 40x40 1195,6 5,4 1,9 1,8 1,84

1.5 So bg kich thudc cia coc
Dung coc BTCT ché tao san tiét dién 30x30(cm), bé tong B30 c6 R, = 17(MPa).
Cbt thép doc chiu lyc gdm 4®14, thép nhom Al cb R, = 280(MPa), A = 6,16(cm?),

cot dai dung @6 thép nhom Al c6 Ry, = 175(MPa).

Chon chiéu cao dai moéng hy = 0,8m, ¢t dinh dai -1,0m, cbt day dai -1,8m. Cot

trong nha 0,00m.
Phan coc nguyén chon vao dai 0,15m, pha dau coc dé tro thép doc ra 0,45m.

Coc cam vao 16p cat hat tho vira 3,67m.
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Téng chiéu dai coc
L=015+045+0,88+0,45-18+6,9+4,3+3,67=15m.

Coc dai 15m, ndi tir 1 doan C1 dai 7,5m va 1 doan C2 dai 7,5m.
1.6 Xac dinh strc chiu tai cua coc
1.6.1 Tai trong tinh todn cua coc theo vt liéu lam coc:

Pv= 0.(Rp.Ap + R.Ag)

Trong do:

¢ =1 hé s6 udn doc véi mong coc dai thip, coc khong xuyén qua bun, than bun.

Rp cuong do chiu nén tinh toan cua bé tong, voi B30 co6 Ry, =17 MPa.

R, cuong do chiu nén tinh toan cua cbt thép, véi thép nhom AlIL co Ry = 280
MPa.

A, dién tich tiét dién bé tong coc: Ay = 30.30 =900 cm?.

A, dién tich tiét dién ct thép doc A, = 6,16 cm’.

P, =1.(17.900 + 28.6,16) = 15472,48 (kN).

1.6.2 Tai trong cho phép cua coc:

Pspr =

%[a.N.F +U.(2N, I +c,.L, )] (kN)

Trong do: a = 300.

N: Chi s6 SPT cua dat dudi miii coc, miii coc nam trong 16p cat tho hat vira co N
= 35.

N,: Chi s6 SPT trung binh cta 16p cat & bén than coc

Ly(m): Chiéu dai coc nam trong céc 16p dat cat

L.: Chiéu dai doan coc nam trong dat loai sét

u=4.0,3 =1,2(m) chu vi tiét dién ngang cua coc

Cy luc dinh khong thoat nudce

Pspr=
%[300.35.0, 3.0,3+1,2.(2.4,3.18+ 2.3,67.35+17.6,43)] = 523,404(kN)

Dung Pepr = 523,404(kN) dé tinh toan
1.7 Xac dinh s6 coc va bd tri coc cho méng
Pé céac coc it anh huong 1an nhau co thé coi cac coc 1a coc don, cac coc duogc bd
tri trong dai sao cho khoang cach gilta cadc coc > 3d, vdi d 1a canh cua tiét dién coc
vuéng d =30cm.
Ap lyc tinh toan tac dung lén dé dai do phan lyc dau coc giy ra
« _ Per 523,404
- (3d)?  (3.0,3)°

= 646,18 (kN/m?)
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Ny 1195,6
p" —y,.nhn 646,18—20.1,8.1,1
Trong lugng cua dai va dat trén dai

NY =n.Fyhy, =11.2.1,8.20 = 79,2 (kN).

Dién tich so bo dé dai Fy = =2 (md).

Luc doc tinh toan tai day dai
N"=N" + Ng" = 1195,6 + 79,2= 1274,7(kN)

_NY 12748

S6 lugng coc so bo Ne = P ~ 523 404 = 2,43 (coc).
Léy 3 coc,
Hinh 1-2. bé tri coc
700
350 , 350
3 2
— ua) <
S

1500

"
I

— |8 m|°

soo\ 900 ‘soo
‘ 1500 ‘

300,

1.8 Kiém tra méng coc
Dién tich dai thuc t& Fy = bg.lg=1,5x1,5 = 2,023 m?
Trong lugng tinh toan cia dai va dat trén dai thyc té

Nj =11.2,25.1,8.20 =80,1 (kN)

Luc doc tinh toan tai day dai
N" = No" + N4 = 1195,6 + 80,1 = 1275,7(kN).
Mo men trong (mg véi trong tdm dién tich cc coc tai mat phiang ddy dai:

M =M? +Q"h, =6,2+2.0,8=7,8(kN.m)

X

M® =M +Q"h, =2,2+2,1.0,8 =3,88(kN.m)

y

Luc truyén xudng coc

tt t tt
Pt = N +|v|y'xm‘""‘+IVIX'ymf=‘X
max ! ' - '

min n B C 2 : 2
DN
i=1 i=1

« 1275,7 3,88.0,45 7,8.0,45
P = + +
4 4.0, 45° 4.0, 45°

=325, 25 (kN)
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pt _ 1275,7 3,88.0,45 7,8.0,45
mn 4 4.0,45% 4.0,45°
Trong lugng coc

P.=1,1.0,3.0,3.25.15 = 37,125(kN).
Trong lugng dat ma coc chiém chd

Ps=0,3.0,3.(0,75.17,2 + 5,58.7,83 + 4,3.9,64 + 3,67.10) = 12,13(kN).

P’ =37,125-12,13 = 25(kN).

P ax + P’ = 325,25 + 25 = 350.25 (KN) < Pgpr = 523,404(kN).

Thoa man diéu kién lyc max truyén xudng coc bién.

Prin® = 350.25 (kN) > 0 khong phai kiém tra chéng nhd cho coc.

Kiém tra nén moéng coc theo TTGH II

— 312,35 (kN)

Kiém tra diéu kién ap luc & day khéi mong quy wdc.
Do lun ctia mong coc treo dugc tinh theo d6 1un cua nén khéi méng quy ude co
mit cit 1a ABCD. Do sirc can giita mit xung quanh coc va dat bao quanh, tai trong

mong duge truyén trén dién tich rong hon, xuat phat tir mép ngoai coc tai day dai va

nghiéng mot goc & = % :
dYoh gh+ph +ph  9°.633+294°43+338.3,67 0
¢tb — — = = 21, 41
> h h +h,+h, 6,33+4,3+3,67
_ P 2141 o0

4

Chiéu dai cua day khdi quy wdc Ly,

Ly=L+2H tgo = 1.5+ 2.14,3.tg5,35° = 4, 2(m).

Bé rong cua day khéi quy uéc By

By =B +2.H.tgo = 1.5 + 2.14,3.tg5,35° = 4,2(m).

Xéc dinh trong lugng khéi quy ude

Trong lugng khéi quy udc trong pham vi tir day bé tong 16t trd 1én xac dinh theo
cong thirc

N, = Ly.Bm.hoyw = 4,2.4,2.(1,8 + 0,1).20 = 670(KN).

Trong lugng ctia khéi quy ude trong pham vi 16p dat sét pha

N, = (4.2.4.2—- 0,3.0,3).(0,75.17,2 + 5,58.7,83) = 993(kN).

Trong lugng ctia khéi quy ude trong pham vi 16p cat min

N3° = (4,2.4,2— 0,3.0,3).4,3.9,64 = 727(kN).

Trong lugng cta khéi quy ude trong pham vi 16p cat hat tho vira

N,° = (3,7.3,7- 0,3.0,3).3,67.10= 644(kN)
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dat.

Trong luong cua coc trong pham vi cac 16p dat
N.° =8.0,3.0,3.14,3.25.1,1 = 283,14(kN).
Téng trong luong khdi méng quy wdc
Nqutc: Nltc + Nztc"' N3t0+ N4tc + thc
= 670 + 993+ 727 + 664 + 283,14 = 3337(kN)

Gia trj tiéu chuan luc doc xac dinh toi ddy khdi quy ude

N = Ny + N, = 1195,6 + 3337= 4532(kN).
Mo men tiéu chuan tuong (mg tai trong tim day khdi quy uéc

M, = Mo + Q, “.H = 5,4 + 1,84.15,2 = 33,3(kN.m).
M, = Mg, + Qy °.H = 1,9 + 1,8.15,2= 29,26kN.m).

M® 333

5 léch tim: €, = —— =——=0,008(m
Do 1éch tam: €. NE 4109 (m)
M tc
N* 4109

Ap luc tiéu chuén tai day khéi quy uée

Ptc _

4,2 °

max :
min LM . BM

P = 262(kN / m?)

max

L, B, 4,2

PC = 251(kN /m?)
tc tc
Pttt)c _ Pox + P _ 251+ 262 — 256.5(kN /mg)
2 2
Cuong do tinh toan cua dat tai day khéi mong quy udc
m,.m .
R, = %.(A.B,\,I 7y +BH, .7, +Dc,)

tc

Tra bang 2.2 sach Giao trinh Nén va Méng ¢

m, = 1,4 do dit & day khédi quy udc 1a cat hat vira.
m, = 1,0 do nha khung.

tc
N (ﬁ 6., 6 ] _ 4532 (11 6.0,008 6.(:(;07)

ke = 1 vi cac chi ti€u co 1y cua dat léy theo s6 liéu thi nghi¢m truc tiép ddi voi

vyn: Tri tinh toan tha 2 cua trong luong riéng dat dudi day khoi quy ude.

i = 10(kN/m°)

Tra bang 2.1 Sach gi4o trinh Nén va Méng va noi suy voi ¢ = 33,8° ta duoc

A =1529; B=7,124; D = 9,144,

Trong lugng riéng trung binh ctia dét tir ddy kh6i mong quy ude dén cdt khao sat
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. 0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 +3,67.10
Y 0,88+6,9+4,3+3,67

~10,09(kN / m°)

Cyy tri tinh toan thr 2 cua luc dinh don vi cia dat dudi day khdi quy udc: ¢y = 0.
Cuong do tinh toan cua dat tai day khéi quy udc

1,410

R

m

(1,529.4,55.10 + 7,124.15,75.10, 09 +9,144.0) =1681,8(kN / m?)

P =262(kN /m?)<1,2R_=2018,16(kN /m?)

Py =256,5(kN /m*) <R =1681,8(kN / m*)

Thoa mén diéu kién ap luc tai day khdi quy udc, ta co thé tinh toan do lan cua
nén theo quan niém bién dang tuyén tinh.

Ung suit ban than dudi day khdi quy uéc

o = Zhi 7, =0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64+ 3,67.10 = 158,89(kN / m*)
Ung suat gay ln tai day khéi quy udc.

¥ =P’ — o™ =256,5-158,89 = 97,61(kN / m?)

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

2
S= 1- Ho .b.’(ﬁ-pgl voi Lm/Bm = 4’2 /4’2: 1o o= 1’03
0

= 1-0,25°
32100
1.9 Tinh toan dai coc
Bé tong dai dung B20 c6 Ry, = 11,5 MPa thép dung nhém AIl c6 Rg = 280 MPa,
16p bé tong 16t day 10cm, B3,5, vira xi mang cat, da 2x4cm.
1.10 Kiém tra hq theo diéu kién choc thiing
V& thap choc thung xuat phat tir mép cot, nghiéng mot goc 45° so voi phuong

4,21.1,103.97,61 =0,012m =12cm<8cm

thang dimg thi ddy thap nam trim ra ngoai tim cac coc, nén khong phai kiém tra diéu
kién choc thung cho dai.
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////Eg{ \g%i\\\
700‘2
55OT55O

L300

6000
900

BOO$ 900 4500

1500
2

Hinh 1-3. Thap trgc thiing

300,
|

Luc truyén 1én cac coc

tt tt tt
Ptt — N + M y .Xmax + MX 'ymax

max

min ch B o 2 B : 2
D% DY
i—1 i—1

_1275,7 7,8.0,6

ptt + _ 4285

! 3 4.0 62 (kN)
12757 3.88.0.45 7.8.0.1

Ptt — ] _ ] ] _ ] ] :403

: 3 4.045  4.012 (kN)
1275.7 388.0.45 7.8.0.1

pit - 2220, 5,880,845 1,801 _ 4075

3 3 4.045  4.01 (kN)

1.10.2 Tinh todn va bé tri thép cho dai
M6 men tuong trng véi mat ngam [ — |
M, = P;t.l’g + Pztt.r2 =0,1.(403+407,5) =81,05 (kN.m)
Trong d6 r3 = r, =0,1(m).
Di¢n tich cot thép chiu mé men M,

M _ 8], 05.10°

ﬁ& = ' =
0,9.R.h, 0,9.280.640

Chon 8®14cé A, = 12,3(cm?) > 5,025(cm?) khoang cach a200 dé b tri.

Mo men tuong ung véi mat ngam 11 — 11

=502,5mm?) =5,025(cm?)
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M, = I:’?,tt.l‘3 =0,25.407,5=101,8 (kN.m)
Trong d6 r3 = 0,25(m).
Dién tich cot thép chiu m6é men M,
Dién tich cot thép chiu m6é men M,
M, 101,7.10°

A 0,9.R.h, 0,9.280.640 (mm) (em)

Chon 8®14c6 A, = 12,3(cm?) 6,31(cm?) khoang cach a200 dé b tri.

1.11 Thiét ké méng M2 dwéi cot truc b khung truc 6
NOoO1 luc tinh toan chan cot truc E duoc l'éiy tor bang td hop ndi lyc tinh khung truc

3
] Tiét dién Noi luc tinh toan
Cot At
CcO
truc cmy | NokN) | Mg GNm) | Mg, (kNm) | QU (kN) | Q(kN)
B 45x45 | 1506,1 35 8,7 2,7 7,7

Ngoai ra con phai ké dén trong luong tudng, cot tang 1 va dam giang méng. Lyc
do cac bo phan két cau d6 tinh trén 1m dai
Do cot tang 1 0,45.0,45.25.1,1 = 5,5(kN/m)
Do dam gidng moéng co tiét dién 0,22x0,4 (m)
0,22.0,4.25.1,1 = 2,42(kN/m).

Luc doc do cac bg phan két cAu tﬁng 1 gdy ra cho méng M2

Do cot tang 1 N = 5,5.3,6 = 19,8(kN)

Do dim gidng méng Ny = 2,42.(4,5 + 7,8/2) = 20,3(kN).

Ny = No" + NG + Ny = 1506,1 + 19,8 + 20,3 = 1546,2(kN).

Noi luc tiéu chuén tai dinh mong (h¢ s6 do tin cay n=1,15)

Tiét dién Noi lyc tiéu chuan
Cét truc Cét tc tc M tc tc tc
(cm) N (kN) | Mg, (kN.m) | Mgy (kN.m) | Q, (kN) | Q) (kN)
B 45x45 1344 3 7,56 2,3 6,7

Chon chiéu cao dai mong, cot dinh dai, loai coc, lién két coc vao dai nhu mong
M1

Ny, _ 1546 ~
p" —y,hn  523,404-20.1,8.11

Trong luong cua dai va dat trén dai

N =n.Fyhy, =1,1.3,2.1,8.20 =126 (kN).

Dién tich so bo dé dai Fyp = 3,2 (md).
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Luc doc tinh toan tai day dai

N" = N + Ng" = 1546 + 126 = 1672(kN)
N 1672
Po; 523,404

S6 lugng coc so bo Ne = 1 £ (coc).

Lay 4 coc,
Hinh 1-4. bé tri coc

1500
300, 900 300

1 1

300

1500
900

300,

Dién tich dai thuc té F; = bgly=1,5.1,5 = 2,25 m?

Trong lugng tinh toan cua dai va dat trén dai thyc té
Nj =1,1.3,24.1,5.20 =106, 6 (kN).

Luc doc tinh toan tai day dai
N"=N," + Ng" = 1546 + 106,6 = 1652,6(kN)

M6 men tuong trng véi trong tam dién tich cac coc tai mat phéng day dai:

M! =M? +Q"h, =3,5+2,7.0,8=5,74(kN.m)

X

M®=M® +Q"h, =8,7+7,7.0,8=14,8(kN.m)

y
Luc truyén xudng coc

tt it tt
pt _ N n My Xinax n M. Yimax
max . . .

min nc B $ 2 B : 2
2K D
i=1 i=1

« 1674 5,74.0,45 14,8.0,45
P = + +

max T4 4.0,452  4.0,45°
1674 5,74.0.45 14.8.0 45

pt _D AT PR TY 407

min g 4.0,45°  4.0,45 (kN)

Trong lugng coc

=430 (kN)
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P, =1,1.0,3.0,3.25.15 = 37,125(kN)
Trong lugng dat ma coc chiém chd.
P,=0,3.0,3.(0,85.17,2 + 5,58.7,83 + 4,3.9,64 + 3,67.10) = 12,13(kN).
P’ =37,125—12,13 = 25(kN).
P ax + Po” = 430 + 25 = 455(kN) < Pgpr = 523,404(kN).
Thoa mén diéu kién lyc max truyén xudng coc bién.
Prin" = 407(kN) > 0 khong phai kiém tra chong nhé cho coc.
Kiém tra nén moéng coc theo TTGH II

Kiém tra di€u kién ap luc & ddy moéng quy udce.
D9 Iun ctia méng coc treo dugce tinh theo d 1an cua nén khdi méng quy udce co
mat cat la ABCD. Do sttic can gilta mat xung quanh coc va dat bao quanh, tai trong

mong duge truyén trén dién tich rong hon, xuat phat tir mép ngoai coc tai day dai va

nghiéng mot goc & = %
dYaoh gh+eh +ph  9°.633+294°43+338.3,67 o
wtb = = = = 21, 41
>'h h +h,+h, 6,33+4,3+3,67
=P 24 _g g0
4 4

Chiéu dai cta day khdi quy uéc Ly,
Ly =L+2H .tgo = 1,5+ 2.14,3.tg5,35° = 4,2(m).
Bé rong cua day khéi quy udc By
By =B +2.H.tga. = 1,5 + 2.14,3.tg5,35° = 4,2 (m).
Xéc dinh trong luong khdi quy uée
Trong luong khéi quy udc trong pham vi tir day bé tong 16t trd 1én xac dinh theo
cong thirc
N: = Ly.Bm.hoyw = 4,2.4,2.(1,8 + 0,1).20= 670(kN).
Trong luong cua khéi quy wdc trong pham vi 16p dat sét pha
N, = (16— 0,3.0,3).(0,75.17,2 + 5,58.7,83) = 846,8(kN).
Trong luong cua khéi quy wdc trong pham vi 16p cat min
N3 = (16— 0,3.0,3).4,3.9,64 = 620(kN).
Trong lugng cta khéi quy udc trong pham vi 16p cat hat tho vira
N, = (16— 0,3.0,3).3,67.10= 549,2(kN).
Trong luong cua coc trong pham vi cac 16p dat
N =6.0,3.0,3.25.14,3 = 193,05(kN).
Téng trong luong khdi méng quy wdc
Nqutc: Nltc + Nztc+ NStc+ N4tc + thc
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dat.

udc

Yu =

= 670+ 846,8+ 620+ 549,2+ 193,05= 2878,8(kN)
Gia trj tiéu chuan luc doc xac dinh téi ddy khdi quy ude
N' = N, + Ng,° = 1344 + 2878,8 = 4222 8kN).
Mo men tiéu chuan tuong (mg tai trong tim day khoi quy uéc
M= Mo + Q, .H =3 +6,7.(0,8 + 14,3) = 104 kN.m).
M, = Mg, + Q, °.H = 7,56 + 2,4.(0,8 + 14,3) = 42,3(kN.m).

ME 104

5 16ch tam: € = —==——=0,025(m
Do 1&ch tam: €. N© 4124 (m)
My 42,3
e, = ——=0,01(m
° NtC 4124 (m)

Ap luc tiéu chuén tai day khdi quy ude

tc
. NB .(1+ 6, , 6 j _ 42228 .(11 6.0,025 , 6.0,01)
min M *Pm

T L, B, 16 4 T 4

P — 288(kN / m?)

max

P — 267(kN / m?)

min

P* +PS  288+267

P = M = =277,5(kN / m?
= . (N /)
Cudng do tinh toan cua dat tai day khéi quy udc
m,.m
R, = K 2(ABM7/||"'BHM7/||"'DC||)

tc

Tra bang 2.2 sach Giao trinh Nén va Méng co

m, = 1,4 do dit & day khéi quy udc 1a cat hat vira.

m; = 1,0 do nha khung.

ki = 1 Vi cac chi tiéu co 1y cua dat ldy theo sé liéu thi nghiém truc tiép ddi voi

yi: Tri tinh toan tha 2 cua trong luong riéng dat dudi day khéi quy ude.

i = 10(kN/m?)

Tra bang 2.1 Sach gido trinh Nén va Mong va ndi suy véi ¢ = 33,8° ta duoc:

A =1529; B=7,124; D =9,144.

yi’: Tri tinh toan tha 2 trung binh cia trong lugng riéng dat ké tir day khdi quy
tro 1én:

0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 +3,67.10

0,88+6,9+4,3+3,67

¢, Tri tinh toan tht 2 cta luc dinh don vi cua dat dudi day khdi quy udéc: ¢ = 0.

~10,09(kN / m®)
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Cudng do tinh toan cua dat tai day khéi quy udc:
1410

R

m

(1,529.3,43.10+ 7,124.15,75.10,09 +9,144.0) = 1658, 4(kN / m?)

P =288(kN/m?)<1,2R_=1990,08(kN / m?)

Py =277,5(kN /m*) <R =1658,4(kN / m?)

Thoa mén diéu kién ap luc tai day khdi quy udc, ta co thé tinh toan do lan cua
nén theo quan niém bién dang tuyén tinh.

Ung suat ban than dudi day khéi quy ude
o = Zhi 7, =0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64+3,67.10 = 158,89(kN / m°)

Ung suat gay lun tai day khéi quy uéc

o¥ =Pf — o™ =277,5-158,89 =118,61(kN / m?)

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

2
S= 2 bapy voiLn/Bn=4/4= 1> 0~ 1,08
0

_1-0,25°
32100
b.Tinh toan d6 bén ciu tao mong
Bé tong dai dung B20 c6 Ry, = 11,5 MPa thép dung nhém All c6 Rg = 280 MPa,
16p bé tong 16t day 10cm, vira xi mang cat, da 2x4cm.

4.1,103.11,86 =0,014 m =1,4cm<8cm

Kiém tra hy theo diéu kién choc thung

V& thap choc thing xuat phat tir mép cdt, nghiéng mot goc 45° so voi phuong
thang dung thi ddy thap nam trim ra ngoai tim cac coc, nén khong phai kiém tra chéng
choc thung cho dai.
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2
S)Zﬁ 1 2
1 1
P 4 3

3000 900 1300

i *

1500

Luc truyén 1én cac coc

tt it tt
pt _ N n My Xinax n M. Y
max . . x .

min nc B $ 2 : 2
2K D
i=1 i=1

_1652,6 5,74.0,45 14,8.0,45 _

i 4 40,45 | 40,45 H8 )

p IS0 TGS S,

p IS0 SIS WSO,
ot 1674 57406 14806 _,. .

4 4 4.0,6°  4.0,6°

Tinh toan va bd tri thép cho dai
M6 men tuong trng vi mat ngam [ — |
M, = I:’ltt.rl + Pztt.l’2 =0,225.418+0,225.424 =189, 45 (kN.m)
Trong d6 r; =, = 0,225(m);
Di¢n tich cot thép chiu mé men M,

Dién tich cdt thép chiu m6 men M,
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M, 189,45.10°

A= 0,9.R.h, 0,9.280.640
Chon 8 @14 ¢6 A, = 12,315 (cm?) > 11,74 (cm?) dé b tri.
Chon a=210mm
M6 men tuong trng v&1 mat ngam 11 — |1
M, =R, + Br, =0,225.(424 + 408) =187, 2 (kN.m)
Trong d6 r3 = r, = 0,225(m);

Dién tich cbt thép chiu mé men M;,

=1174(mm?*) =11, 74(cm?)

Dién tich cbt thép chiu m6é men M,

6
A = M, _ 187,210 =1160,7(mm?) =11,6(cm?)
0,9.R.h, 0,9.280.640

Chon 8 ®14 c6 A, = 13,315 (cm?) > 11,6 (cm?) dé b tri.
Chon a=210mm
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PHAN III.PHAN THI CONG (45%)

TEN PE TAI: KY TUC XA 6 TANG MO PIA CHAT HA NOI

GIAO VIEN HUONG DAN: THS. LE BA SON

LOP:XD1401D
SINH VIEN THU'C HIEN: NGUYEN PUC MANH

NHIEM VU PUQC GIAO:
-LAP BIEN PHAP THI CONG CQC
-LAP BIEN PHAP TH ICONG COT THEP,VAN KHUON VA BE TONG

MONG
-LAP TIEN PQ THI CONG CONG TRINH
-THIET KE TONG MAT BANG THI CONG
-THIET KE BIEN PHAP AN TOAN LAO PONG VA VE SINH MOI

TRUONG
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Chuong 1 .thiét ké bién phap thi céng phin ngim
1.1. Thiét ké bién phdp thi cong ép coc BTCT
1.1.1 Tinh khéi lwong coc

a. Mat bcing lwoi coc.

e 41®
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e
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|
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I
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g

5 6 606 6 0

>

@ —e—

ol o

ol
T

MAT BANG PINH VI COC

b. Tinh todn sé luwong coc chon thiét bi van chuyén:

Duya vao mit bang coc ta co:

TT

Tén mong

S6 lwong
modng
(céi)

S6 tim coc
/1 méng
(cai)

Chiéu dai
1 tim coc

(m)

Tong
chiéu dai

(m)

Maéng M1

25

3

15

1080

Maéng M2 + Mong
thang may

32

4

15

1920

Tong cong:

57

3000

So luong dau coc =25x3 + 32x4 = 203 coc
Téng doan coc 203x2= 406 coc
- Trong luong cua mot doan coc 1a : 0,3x0,3x7,5x2,5 = 1.687 (T)
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1.1.2 Lwa chon phwong phdp ép coc:

Viéc lya chon phuwong phap thi cong coc ép phu thudc vio nhicu yéu té nhu: Dia
chat cong trinh, vi tri cong trinh, chiéu dai coc, may moc thiét bi. Viéc thi cong €p coc
c6 thé tién hanh theo nhiéu phuong phap, sau day 1a hai phuong phap thi cong pho
bién:

a. Phirong phdp thir nht:

Tién hanh dao hé moéng dén cao trinh dinh coc, sau d6 dua may moc thiét bi ép dén

va tién hanh ép coc dén do sau thiét ké:
+ Uu diém:

- Pao hd mong thudn lgi, khong bi can trd béi cac déau coc.

- Khong phai ép am.

+ Nhuoc diém:

- Nhirng noi c6 muc nuéc ngdm cao thi viéc dao hé mong trudc rdi méi thi
cong ép coc rat kho thuc hién.

- Khi thi cong phu thudc nhiéu vao thoi tiét, dic biét 1a troi mua, vi vAy can
c6 bién phap bom hat nudc ra khoi hd mong.

- Viéc di chuyén may moc thiét bi thi cong gip nhiéu khé khan.

- V6i mat bang khong rong rai, xdy trong thanh phd, xung quanh cé nhiéu
cong trinh thi viéc thi cong cong trinh theo phuong an nay s& gap nhiéu khé
khan, d6i khi khong thé thuc hién duoc.

b. Phuwong phap thir hai:

Tién hanh san phang mit bang dé tién di chuyén thiét bi ép va van chuyén coc, sau
d6 tién hanh ép coc theo yéu cau can thiét bi. Nhu vay dé dat duoc cao trinh dinh coc
can phai ép 4m. Can phai chuin bi cac doan coc din bang thép hodc bang bé tong cot
thép dé coc ép duoc t6i 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 ép coc va van chuyén coc c6 nhiéu thuan loi ké ca khi gip troi
mua.
- Khong bi phu thude vao myc nude ngém.
- Toc do thi cong nhanh.
* Nhuoc diém:
- Phai dung thém cac doan coc dan dé ép am.
- Cong tac dao dat hd méng kho khian, phai dao thu cong nhiéu, kho co gidi hoa.
— K&t luan: Can ct vao uvu diém, nhuoc diém cia 2 phuong an trén, can ctr vao mat
bang cung trdnh, ta chon phuwong an 2 1a phuwong 4n ép am (ding coc dan 1am doan nbi

dé ép coc dén do sau thiét ké sau d6 thu hoi coc dan lai), dé khic phuc kho khin do
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dao hd mong, ta du dinh Lan 1: s& tién hanh dao béng co gidi dén do sau cach dau coc
10 cm . Lan 2: tién hanh dao may va sira ddy hd mong bang thu cong phan con lai roi
moi thi cong bé tong dai mong.
1.1.3 Tinh todn chon may thi cong
a. Xac dinh lyc ép coc: Pgy=K.P;
Trong d6: K=1,5+3 tachon K=2
P.: 1a tong sirc khang tic thoi ciia nén dat tac dung 1én coc.
- Theo két qua tinh toan tir phan thiét ké méng c6: P.=52.3 (T)
- Vay luc ép tinh toan:
Pep=2x52.3 =104.6 (T) <Py =120 (T) => théa man diéu kién
4.F,

- BPuong kinh kich: D, >
N.720yy,

Trong d6 : D- duong kinh xi lanh
Pe,’® - luc ép 16n nhit clia may ép
Jaau - ap luc 16n nhét ciia bom dau
Vi qaan = 150+ 250 kg/cm *= chon qq3,=200 kg/cm?

D= 2x115600 =19,2cm ; chon D,=20 cm
3,14x200

Trén co sé tinh toan va diéu kién thyc té so dd ép vai 2 kich thuy luc (n=2)
+ Chon may €ép nhan hi¢u ECT 30-94 do phong nghién ctru thir nghiém cong trinh
cua Pai Hoc Xay Dung thiét ké va ché tao .
+ Céc thong s6 k¥ thuat cua may ECT 30- 94
-Puong kinh pit tong : D =20 cm
_ MxD? _ 3.14x20?

~Foittong = = 314cm?
pittong 4 4
-Hanh trinh cua kich l1a : h, = 1,30 m
-Bom 4p lyc o 2 cap: Cép 1: Prax=160 kg/cm?

Cap 2: Prax=250 kg/cm?
-Ning suit ép coc toi da : 120 m/ca
-Luc nén 1én dau coc cdp 1 1a: 2*¥160%314=100,48 T
-Luc nén 1én dau coc cap 2 1a: 2#¥250%314=157 T
Ta thdy: Npex=157 T > P¢,=104.6 T
Vay may du kha nang ép coc
b. Xdc dinh kich thwdc gia ép coc:

Gid ép coc cb churc nang :
+ Dinh hudéng chuyén dong cua coc

+ Két hop véi kich thuy luc tao ra luc ép
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+ Xép ddi trong.
Viéc chon chiéu cao khung gia ép Hy, phu thudc chiéu dai ctia doan coc to hop va
phu thudce tiét dién coc .
- Vi vay can thiét ké sao cho no c6 thé dit duoc cac vat trén d6 dam bao an toan va
khong bi vudng trong khi thi cong.
ChonLg=9m
+ Chon chiéu rong gia ép 1a Bg=3m
+ Tinh chiéu cao gia ép theo cong thirc sau :
Hg = I+ 2 hy 4 gt
Trong d6 : 1.™ 1a chiéu dai doan coc dai nhét
hg 14 chiéu cao duy trit
hy 13 chiéu dai hanh trinh kich
Tacoé :1M™=7,5m; hga=0,8m; h,=1,3m
= H,=7,5+2*1,3+0,8= 10,9 m
Chon Hy=10,9 m

—Vaiy gia ép c6 nhitng thong sb sau:

+Chiéu dai gia ép: Ly =11m

+Chiéu rong gia ép: By=3m

+Chiéu cao gia ép: Hy=8,9m
- Khung dé : Viéc chon chiéu rong dé cua khung gia ép phu thudc vao phuong tién van
chuyén coc ,phu thudc vao phuong tién van chuyén may ép, phu thudc vao sé coc ép
16n nhét trong 1 dai.

Theo ban vé két cAu va mat cét mong thi sb luong coc trong dai 1a 4 coc, chiéu dai

doan coc dai nhat 1a 7,5m .Vay ta chon bd gia ép va ddi trong cho 1 cum coc dé thi

cong khong phai di chuyén nhiéu .
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:ﬁ@
HHo
%% 7771 %227
=D e D
DN [ I— ]
® © I LT 11
c b
1 | s
B
\ = ]
d P1 Pep P1 a
1500 |soo| 1000 | 750 | 750 | 750 | 750 | 1000 | 000 | 1000 |
3000 J = 3000 J 36{00 ‘
mA b»ng Bp céac
MAY EP COC
1, Khung dan di dong 6, Day dan dau
2, Kich thuy luc 7, Khung dan ¢ dinh
3, bbi trong 8, Dam chinh
4, Dong ho do ap luc 9, Dam dé
5, May bom dau 10, Con ko

c. Tinh todn déi trong O
* Kiém tra chng lat theo 2 phuong

Goi trong lugng dbi trong mdi bén 1a Py,

-Theo phuong y-y ( 14t quanh diém A)

Mis=Pgp *5,25 = P, *5,25 = 115,6* 5,25 = 606,9 T/m

Mehéng 1ac =Qa*(1.5+7.5) =9*Qq

D¢ may khong 1at quanh truc y-y khi ép phai thoa man diéu kién :
Mcnéng 13t > Miz < 9*Qq, > 6069 T => Q4 >67,4T

-Theo phuong x-x: ( 14t quanh diém B )

Mia = Psp *1,85 = P, *1,85 = 606,9 *1,85 =214 T/m

Mendng1at = 2Qa™*1,3 =2,6Qq;

Dé may khong 1at quanh tryc x-x khi ép phai thoa mén diéu kién
Mehing 13t > Mig” © 2,6Qq > 214 => Q4 > 82,3 T

Véi dbi trong chon 1a Q=max (67,4; 82,3) =823 T

th

S6 qua dditrongla: n=
q
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g=3x1x1x2,5 =75T
82,3

n=——

7,5

- Gia str ta st dung d6i trong 13 cac khdi bé tong diic sin c6 kich thude la:1x1x3 (m)

=10,9

- Trong luong cua cac khdi bé tong 1a: 2,5 x1 x1 x3 = 7,5 (tin)
= Vaytachon 11 dbi trong cho 1 bén; moi dbi trong 7,5 T co kich thudc 1x1x3 m
d.Chon cdu :
- Khi cau Coc
+ Hyc= Hy + He+hy + hy =2/3%10,9+5,5+1,5+0,5=15,43 m
H, 14 chiéu cao dua coc vao gia ép.Do coc duoc dua vao gia ép qua mit bén cua khung
dan nén ta c6 thé 1ay H, = 2/3 H,
he : chiéu cao cdu kién (Lcoc,max)
hy : Chiéu cao treo budc (1.5m)
ha : chiéu cao an toan ( 0.5m)
+ Qyc= Meoe + esp =1,1%0,25%0,25%5,5x2,5 +0,045=1T
ye _ _
+ L= Tu? 75OC B 15;::1375?5 =i4.35m
= Ryc=Lmin.COS75+r = 14,35.c0s75 °+1,5= 5,32 m

- So 6 khi cau ddi trong

h4

M 2 { h3

ol
Ho

c=1500

ol

| 1500 .

+ Qyc = Max ( Qciukien) T Yeap= 7,5+0,045 =7,545 T

+ He=Ho+hy+hy+hs+hy
- Ho=3+0,75 = 3,75m, 14 chiéu cao 2 déi tai va dam ke.
- h;=0,5m, 14 chiéu cao nang cAu kién cao hon vi tri lép.
- h=1m, 1 chiéu cao céu kién.
- hy=1.5m, 14 chiéu cao thiét bi treo budc.
- hs=1.5m, 14 chiéu cao day treo budc.

=> Hy.= 3,75+0,5+1+1,5+1.5 =8,25m
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_H,-c 825-15_
™ sin75°  sin75°
= Ryc=Lmin.COS75 +r=7*cos75°+1,5=3,31 m
Tir nhitng yéu t6 trén ta chon can truc banh hoi KX-5361 ¢6 cac thong sb sau:
+ Strc nang Qumax= 9(T).
+ Tam v6i Rin/Rmax = 4,9/9,5(m).
+ Chiéu cao nang: Huyax = 20(m).
+ Do dai can L: 20(m).
+ Thoi gian thay d6i tim véi: 1,4 phut.

+L 7m

+ Van tc quay can: 3,1v/phit.
Can tryc ty hanh dat trén 6t6 cho kha ning co dong tot va gon, c6 sirc nang phi hop

Vo1 tai trong cau kién.

CAU COC NEN GIA

MAY EP COC
CO LUC EP 157 TAI

4000

|

8750

D3I TRONG 3X1X1

4000

[

SEIETEDS
COC BICT 250X250

c Eu PP C&C KX 5361 =

1.1.4 Té chikc thi cong ép coc:
a. Chon xe van chuyén coc:
+ Trong luong ciia mot doan coc la : 1.687 (T)
+ S6 lwong coc can phai di chuyén 13 : 406 (doan coc)
+ Dung xe 6 t6 chuyén dung la xe KAMAX 5151 c¢6 tai trong tré dugc gx= 20(T)
mot chuyén xe KAMAX 5151 chd duoc sb coc 1a : 20/ 1.687 = 11 (coc)
- Thoi gian 1 chuyén: t= tyge+ ty+ tyat tys+ tquay = 60 phut
60T.K, 60.8.0,8
60
- Sb lugng coc van chuyén trong 1 ca: 11*7 =77 (coc)

= Trong 1 ca 1 xe di dugc n = = 6,4 =7 chuyén

= dé van chuyén hét s6 luong coc can: 406/ 77 =5,27 ca
Vay chon 3 xe van chuyén coc van chuyén trong 2 ngay

b. Thoi gian thi cong coc:
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Téng s6 lugng tim coc can phai thi cong 14 203 (tim coc)

Chiéu dai doan coc ép am 1a: L = (Hgy — 0,5) .203 = (1,8 — 0,5).203 = 264m
= Tong chiéu dai coc can ép: L= 264 + 3045 = 3309(m)
+ Nang xuét thue té viéc ép coc la 90m/ca

3309 _ 36.7 ca.

Do d6 s ca can thiét dé thi cong hét sé coc cia cong trinh 14 :
Pé day nhanh tién do thi cong coc ta sir dung 2 mdy ép lam viéc 1 ca 1 ngay.

. . . 36.7
SO ngay can thiét la: — = 19 ngay.
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MAE b»ng thi c«ng cac

* Bo tri nhan lycviéc trong mot ca mot may gom cd 6 nguoi, trong do6 co: 1 nguoi lai
cau, 1 nguoi diéu khién may ép, 2 nguoi di€u chinh, 2 ngudi lap dung & han ndi coc.

Téng 1a 12 ngudi cho 2 may ép coc sir dung dong thoi.
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1.2. 1ap bién phap thi cong dz‘w’d{it
1.2.1. Bién phap ky thudat dao ho mong
1.2.1.1. Bién phéap dao dt

+Yéu cau k§ thuat khi thi cong dao dit

- Khi thi cong cong tac dat can hét sirc chii y dén do ddc 16n nhit ciia mai doc va
viéc lya chon do ddc hop li vi n6 anh hudng toi khdi lugng cong tac dét ,an toan lao
dong va gia thanh cong trinh . Ta c6 hd' moéng nam trong 16p dat sét pha co do dbc
H/B =1/0,4 .

- Chiéu rong day hd dao tbi thiéu phai bang chiu rong cua két cau cong véi
khoang cach neo ching va dit van khudn cho dé mong . Trong trudng hop dao co6 mai
déc thi khoang cach giita chan méi déc va chan két cdu mong t6i thiéu bang 30cm.

- Pét thira va dat khong dam bao chat lugng phai do ra bai thai theo diing quy
dinh , khong dugc do bira bii lam & dong nudc , gay ngap Ging cho cong trinh , gay trd
ngai cho thi cong .

- Trude khi tién hanh dao dat ki thuat tric dac tién hanh cac co6t moc xac dinh vi
tri kich thudc hé dao . Vi tri cac cot mbc phai nam & ngoai duong di cua xe co gidi va
phai thuong xuyén duoc kiém tra .

- Cong tac dao dat duoc tién hanh sau khi da ep hét coc . bay dai dat ¢ do sau -
1,8m so v6i cos tw £0.00 , nam trong 16p sét pha ( dat cap II) , ndm trén muc nudc
ngam .

- Khi dao dit hd mong cho cong trinh phai dé lai 16p dat bao vé thiét ké theo quy
dinh nhung t6i thiéu bang 20cm .Lép bao vé chi duoc boc di trude khi thi cong cong
trinh .

- Sau khi dao dat dén cét yéu cau , tién hanh dap dau coc , bé chéch chéo cdt thep
dau coc theo ding yéu cau thiét ké .
+Lyra chon phuong an thi cong dao dat

Phuong phap dao co ¥ nghia quan trong lién quan dén giai phap kinh té k¥ thuat
chunh cta toan cong trinh . Chon giai phap thi cong dat phu thudc vao khdi luong dao
dép , vao loai dét , vao diéu kién mat béng thi cong, yéu cAu cua tién do cong trinh...

* Phuong 4n dao hoan toan bang thu cong:

Thi céng dat thi cong 13 phuong phap thi cong truyén théng. Dung cu dé 1am dat
la dung cu co truyén nhu: xéng, cudc, mai, cude chim, kéo cit dat...

Dé van chuyén dit ngudi ta ding quang ganh, xe cit kit mot banh, xe cai tién...

Néu thi cong theo phuong phap dao dat bang thii cong thi tuy c6 vu diém 1a don
gian va co6 thé tién hanh song song véi viéc dong coc, d& t chirc theo day chuyeén.

Nhung véi khdi lugng ddo ciing kha 16n thi s6 lugng cong nhan phai 16n méi dam bao
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dugc rit ngan thoi gian thi cong, do vay néu to chic khong khéo thi s& giy tré ngai
cho nhau dan dén nang suét lao dong giam, khong bao dam duoc tién do.

*Phuong an dao hoan toan bang may:

Viéc dao bang may sé cho ning suit cao, thoi gian thi cong ngan, tinh co gidi
cao. Néu thi cong theo phuong phap nay thi ¢ wu diém ndi bat 13 rat ngan thoi gian
thi cong, bao dam k¥ thuat ma tiét kiém dugc nhan lgc. Tuy nhién can phai dao sao cho
tranh gau va nhiéu vao coc , lach gau dio vao cac hang coc .

*Phuong an két hop giita co gidi va thi cong.

Day la phuong 4n tdi wu dé thi cong. vi ddi vi méng coc do anh hudng cuia coc
nén may khong thé dio dugc hét dat trong hé mong do vay ta két hop giita dao bang
may phan khdi lugng 16n va tiién hanh dao tha congva hoan thién hé méng theo ding
yéu cau k¥ thuat.

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

Pit dao dugc bang may xuc 1én 6 t6 van chuyén ra noi quy dinh. Sau khi thi
cdng xong dai mong, gidng mong s& tién hanh san 14p ngay. Coéng nhan thii cong dugc
str dung khi may dao gan dén cdt thiét ké, dao dén dau stra dén ddy. Huéng dao dat va
huéng van chuyén vudng goc véi nhau.

Tir nhitng phan tich trén , ta lya chon phuong an két hop giira co gidi va thu cong

Do dé dai chon dén cos -1,8m so v&i cos +0.00 nén chiéu siu hd moéng can dao
1a 1,8+0,1=1,9m (ké ca 16p bé tong 10t ).

Pé thuén tién cho viéc thi cong gidng moéng , ta tién hanh dao bang may dén cos
day giang ( c6 ké dén 16p bé tong 16t khi thi cong giang ). Pay gidng & cos -1,4 so véi
cos +0.00

Vay chiéu cao dat can dao bang mayla: 1,4+0,1 =1,5m

Chiéu cao dat can dao bang thu congla: 1,9-1,5=0,4m
+Tinh toan khoi lugng dao dat

Phuong an dao dat ho mong ( dao ao hoic diao hao ) phu thudc vao kich thuéce hd
dao va goc doc tu nhién cua dat voi két qua tinh toan nhu phan méng ta c¢6 1 loai kich
thudc dai méng nhu sau

Mong M1 : axb =1,5x1,7 (m)
Hb dao phai c6 goc ddc tu nhién voi dat 1ap co
va day h6 dao phai md rong hon so véi kich thudc dai mdi bén 1a 30 cm. Ta co
mit cat cac hd dao nhu sau:

Do d6 doc i =4 nén ti s6 H/B =4 = B =0,25H

Chiéu rong hd dao can mé ra khi thi cong bang thu cong : Btc = 0,25.0,4 = 0,1m

Chiéu cao hd dio can md ra khi thi cong bang may : Bm = 0,25.1,5 = 0,375m
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Vay kich thudc mat trén hd moéng :b=a+ 2B
Vi : ala canh day ( dd mo rong ).
H 14 chiéu sau
B : d0 m& rong cua miéng hd mong .

Thé tich dao moéng duge tinh theo cong thuc :
H
= E>< ab+(a+c)(b+d)+cd

Trong d6 : H : Chiéu cao hd dao .
a b : Kich thudc chiéu dai , chiéu rong day ho .
¢ ,d : Kich thudc chiéu dai , chiéu rong miéng hé .

V61 mong HM1 :

Khi thi céng bang thii céng :
a=b=15+203=21m
b=1.7+2.0,3=2,3
c=21+201=23m
d=2,3+2.01=25m
Khi thi céng bang may:a=2,1 m,b=2,3m

c=2,3+2.0,375=3,06m,d=2,5+2.0,375=3,25m
Véi hé mong HM2 :
Khi thi cong bang thi cong :
a=b=15+203=21m
c=d=21+201=23m
Khi thi cong bang may :a=b=2,1m
c=0d=2,3+2.0,375=2,85m
Véi hé mong HM3(hé moéng cau thang may) :
chiéu cao dit can dao bang mayla: 1,5+2=35m
Chiéu cao dat can dao bang thu cong 1a: 0,4 m
Khi thi cong bang thu cong :
a=4,75+2.0,3=5,35m
b=28+20,3=34m
c=5,35+2.0,1=5,55m
d=3,4+20,1=3,6m
Khi thi cong bang may : a = 5,55 m, b=3,6
€ =5,55+2.0,375=6,3m
d=3,6 +2.0,375 =4,35m

Véi gidng méng : chiéu sau ctia hd dao giang mong 1a :Hg = 1,5m,
giang mong bxh=22x40cm
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Bang 1-1. Thé tich dat cin dao

Céch
thec | H6 dao n a(m) | b(m) c(m) d(m) H(m) V(m®)
HMLI | 26 | 21 | 23 | 305 | 325 | 15 262
HM2 | 24 | 21 | 21 | 285 | 285 | 15 | 257.3
HM3 | 1 | 555 | 36 | 63 | 435 | 35 | 826
GMI | 27 | 022 | 1 052 | 025 | 15 | 8606
GM2 | 13 | 022 | 12 | 052 | 045 | 15 | 5587
GM3 | 7 | 022 | 04 | 052 | 045 | 15 | 0672
GM4 | 7 o022 | 1 052 | 052 | 15 | 2827
‘ GM5 | 7 | 022 | 12 | 052 | o8 15 3.6
Dao — 6 7 o022 | 11 | 052 | 045 | 15 | 3.008
MY TeMT [ 7 oz | 04 | 052 | 065 | 15 | 0672
GM8 | 5 | o022 | 1 052 | 025 | 15 | 159
GM9 | 1 | 022 | 145 | 052 | 07 15 | 0569
GMI0 | 1 | 022 | 155 | 052 | 08 15 | 064
GMIL | 1T | 022 | 12 | 052 | 05 15 | 0624
GMI12 | 1 | 022 | 175 | 052 | 045 | 15 05
GMI3 | 1 | 022 | 125 | 052 | 05 15 | 074
631539
HML | 26 | 3 3 3.2 3.2 0.4 54

Pao thu
¢ HMZ | 24 | 28 | 28 3 3 04 | 5048
O Mz T 1T 53 | 34 | 55 | 36 04 | 7.631
112111

1.2.2.T6 chirc thi cong dao dit:

a.Tinh todn chon may dao dat:

Dua vao cac so li€u ¢ trén, dat dao thudc loai cap II nén ta chon may dao gau

nghich 13 kinh té hon c4.Chon may dao c6 s6 hiéu 1a E0-2621A san xuat tai Nga thudc

loai dan dong thuy luc.

* Céc thong sé ki thudt ciia may dao:

Dung tich giu: q=0,25 (m°)
Bén kinh dao: R =5 (m)

Chiéu cao nang 16n nhat: h =42 (m)
Chiéu siu dao 16n nhat : H = 3,3 (m)
Chiéu cao méy: ¢ = 2,46 (m)
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- Kich thuéc may: dai a =2,81 m; rong b= 2,1 m
- Thoi gian chu ki: ty = 20s
Tinh ning suét thuc té may dao :

N=g. ';_d Necke (M¥/h)

t
q :Dung tich gdu: q=0,25 (m°) ;
kq : Hé s6 ddy gau: kg =0,8
ke : Hé sb toi cua dat: k,=1,2

3600 3600

N SO chu ki 1am viée trong 1 gio: N, = = => N, 5 =163,6
ck

Tek = Lo Kut-Kquay = 20x1,1x1 = 22 (5)

te : Thoi gian 1 chu ki khi géc quay @ = 90°, d6 dét tai bii ty = 20s
Kyt : hé sb phu thudc vao diéu kién d6 dat cua may xuc ky = 1,1

Kquay = 1 khi ¢q < 90°

Kig: HE s6 sir dung thoi gian ki =0,8

T: s6 gio lam viéc trong 1 ca, T=7 (h)

> Ning sudt mdy ddo: N = 0,25 2—8 163,6. 0,8 = 21,81 (m*h)

- Nang suat may dao trong mot ca: Ng, = 21,81 x 7 = 152,67 (m®/ca).
631,54

=4,13 (ca)
152,67

=> S0 ca may can thiét: SO ca may=

Chon 1may lam viéc trong 4,5 ngay
b. Chon 6 to van chuyén dat:

- Khdi lugng dat dao kha 16n nén khong thé do dat ngay trong cong trinh vi nd lam
anh hudéng dén cac cong tac khac. Do vdy khdi lwong dat dao bang may ta dung 6t0
van chuyén ra bii cach cong trinh 500m. Phan dt dao bang thu céng dugc van chuyén
bang xe cai tién va d6 ngay canh cong trinh, phan dat ndy dung dé 1ap hé mong ngay
sau khi thdo d& van khudn mong.

Quing dudng van chuyén trung binh : L= 0,5 km = 500m.

Thot gian mot chuyén Xe:t=tp+ — + 4+ —+ 1t

Vi Vo

- Trong d6: t, -Thoi gian cho do dat day thing.

- Tinh theo ning suit may dio, may dao da chon c6 N = 43,62 (m°/h) ;

- Chon xe vén chuyén 1a MMZ-558L. Dung tich thung 12 5 m® , dé d6 dat diy thung
xe (gia sir dat chi d6 duoc 80% thé tich thung) la:

t, = 0,8x5
43,62

x60= 5,5 (phat)
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, | L
vy = 30 (km/h) v,=40(km/h).Van téc xe lac di va lic quay vé: — =22, L _0.5.

v, 30 v, 40’
- Thoi gian d6 dit va cho, tranh xe 1a: ty = 2 phut; tg, = 3 phut.
=>t=55+(22 4 %5),60+ 2 +3 = 12,25 (phiit) = 0,204 (h).
30 40
- S6 chuyén xe trong mot ca: m = T=t, _7-0_ 34,31 (Chuyén)
Y S Mot t 0204 Y
Q 63154

- S xe can thiét: n =

= =4,6. Chon n =15 (xe).
qm 5x0,8x34,31

Nhu vay khi ddo méng bang may, phai can 5 xe van chuyén. Phan dat dao bang thi
cong d¢é riéng ra bii & gan cong trinh, khong duoc dé gdy can trd giao thong hay lam
dong nudc.

1.2.3. Té chikc thi céong dao dit trén mdt biang

a. Bién phdp dao dit
- Phwong phdp dao: Co gidi két hop thii cong.

+ Vi phan dat ¢ do sau cach dau coc 10 cm trd 1én dung may dao E0-2621A cua Nga,
banh 16p tu hanh co dong, cong suat phu hop dao theo hinh thirc cudn chiéu, dat dao
dén dau duoc chuyén ngay ra khoi cong trudng bang xe tai nhe va dd vao noi thich
hop.

+ Van chuyén dat dao bang xe 6 to tai 5 tan theo tuyén duong da dugc thong nhét véi
cong an thanh phd. Xe ché dat duoc phu bat va phun nudc rira sach banh xe truédc khi

ra khéi cong truong.

HUONG DAO DAT VA VAN CHUYEN

MAY DAO GAU NGHICH

'\EB

© © T =(er

>%memxwxwmxw>@xxsxwx

-1.300
= _ ki GHI CHU: o
5 3 MAY DAO EQ - 2621A
Dao A . ) ‘
—1.900 tha cong 1- DUNG TICH GAU DAO @= 0.25M3 4- CHIEU SAU HO DAO LON NHATH=3,3 M
- S E 2-BAN KINH LAM VIEC LON NHAT RMAX = 5 M 5-THOI GIAN MOT CHU KY TCK = 20$
TXR i 3- CHIEU CAO NANG GAU LON NHATH = 42 M 6- CHIEURONG MAYB=2,1M
3000 2000

5000

Hinh 6: Thi cong ddao ddt bang may
+ Dado ddt bang thii cong:
\ Dung cu : xéng cudc, kéo cat dit . . .

\ Phuong tién van chuyén dung xe cai tién xe cut kit , xe cai tién.
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\ Khi thi cong phai t6 chic to di hop 1y c¢6 thé 1am theo ca theo kip, phan 1 rang
cac tuyé 1am viéc hop 1y.
\ Khi dao nhiing 16p dat cudi cung dé t6i cao trinh thiét ké, dao t&i dau phai do bé
tong 16t mong t6i 46 dé tranh xam thuc ctia moi truong
\ Sau khi d#o sira thil cong xong, tién hanh kiém tra tim c6t day mong va dam giang
bang may tric dac. Tudi nude va ddm chit nén dat bang dam coc

- Cdc yéu cau vé ky thudt thi cong dao dit.

+ Khi thi cong dao dat hd mong can luu y dén do dbc 16n nhat cua mai doc va phai
chon d6 ddc hop 1y vi n6 anh hudng dén khdi luong cong tac dat, an toan lao dong va
gié thanh cdng trinh.

+ Chiéu rong cua day hd méng tdi thiéu phai bang két cAu cong vdi khoang cach neo
chang va dat van khuon cho dé méng. Trong truong hop dao dat c6 mai ddc thi khoang
cach giita chdn mong va chan mai dbc tdi thiéu bang 0,2m.

+ Pat thira va dat xau phai d6 ra bai quy dinh, khong dugc do bira bai lam @ dong nu-
&c can trg giao théng trong cdng trinh va qua trinh thi céng.

+ Nhitng phan dat dao néu duoc str dung dép tro lai phai dé ¢ nhing vi tri hop 1y dé
sau nay khi lap dét tré lai hd mong khong phai van chuyén xa ma lai khong anh hudng
dén qua trinh thi cong dao dat dang dién ra.

- Bién phdp thodt nuéc ho méng.

Trong khi ddo sira mong bang thi cong Nha thau cho dao hé thdng rinh thu nude chay
quanh chan hé dao thu tap trung vao cac hd ga. Thuong truc dit may bom véi cong
suat can thiét huy dong dé bom nudc ra khoi hd mong thoat ra hé thong thoat nudc cia
khu vuc.Chu dong chuan bi bat che mua cac loai dé dé phong mua nhé van tiép tuc thi
cong bé tong binh thuong.

Bién phap thoat nuwéc hd mong duoc tién hanh lién tuc trong qua trinh thi cong moéng,
phan ngam.

b. Thiét ké tuyén di chuyén khi thi cong dat:

- Thiét ké tuyén di chuyén ciia mdy dao:

Theo trén chon may dao gau nghich ma hiéu EO-2621A, do d6 may di chuyén giat
1ui vé phia sau. Tai mdi vi tri ddo may dao xudng dén c6t da dinh, xe chuyén dat cho
san bén canh, cr mdi lan day gau thi may dao quay sang d6 ludn 1én xe van chuyén.
Chu ky 1am viéc cia may dao va ba may van chuyén duoc tinh toan theo trén 1a khép
nhau d¢ tranh ling phi thoi gian cic may phai chd nhau. Tuyén di chuyén ctia may dao
dugc thiét ké dao timg dai canh nhau.

- Thiét ké tuyén di chuyén dao thii cong:
Tuyén dao thu cong phai thiét ké rd rang, dam bao thuan loi khi thi cong, thuan loi

khi di chuyén dat, giam tdi thiéu quing dudng di chuyén.
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c. Cac s cé thuwong gap trong thi cong dat:

- Pang dao dat, gap troi ma lam cho dét bi sut 16 xuéng day moéng. Khi tanh ma
nhanh chong 13y hét chd dat sip xudng, luc vét dat sip 10 can chira lai 15cm day hd
dao so vi ¢t thiét ké. Khi boc bo 16p dat chira lai nay (bang thu céng) dén dau phai
tién hanh lam 16p 16t mong bang BT gach v& ngay dén do.

- Can tiéu nudc bé mat dé khi gip mua nudc khong chay tir mit xuéng hd dao. Lam
rdnh & mép hé dao dé thu nudc, phai ¢6 rdnh quanh hd moéng dé tranh nude trén bé mat
chay xudng hé dao .

1.3. LAP BIEN PHAP THI CONG BE TONG PAI , GIANG MONG.
1.3.1. Lwa chon phwong an thi cong
a. Céng tac phd dau coc.

Phan bé tong dau coc c6 chit luong kém can duoc dap bo. Thép coc duoc kéo vao
dai mot doan dé dam bao khoang cach neo.Chiéu dai neo vao dai 1 1,,=20d=20x16
=320 mm (d=16 mm) 13 dudng kinh thép doc 16n nhat cua coc), 14y 1,e,=40(cm). Phan
coc chira lai dé neo vao daila 10 (cm).

*Chon phuong 4n thi cong:

Sau khi dao va stra xong hd moéng ta tién hanh phé bé tong dau coc.

Hién nay cong tac dap pha bé tong dau coc thuong st dung cac bién phap sau:

- Phuong phap stir dung may pha:

- Sir dung méy pha hoic duc dau nhon dé pha bo phan bé tong dd qua cdt cao do,
muc dich lam cho cbt thép 16 ra dé neo vao dai mong.

- Phuong phéap giam lyc dinh :

Quén mot mang ni 16ng mong vao phan ¢t chu 16 ra trong d6i dai hodc cb dinh
dng nhua vao khung cbt thép. Cho sau khi d6 bé tong, dao dat xong, dung khoan hozc
dung cac thiét bj khac khoan 16 & mé ngoai phia trén cdt cao do thiét ké, sau d6 dung
nem thép déng vao lam cho béténg nirt ngang ra, bé ca khdi bé tong thira trén dau coc
bo di.

- Phuong phéap chan khong:

Pao dat dén cao d6 dau coc roi do bé tong coc, loi dung bom chan khong lam cho
bé tong bién chat di, troc khi phan bé tong bién chat dong ran thi duc bo di

- Phuong phép ban nudc.

- Phuong phéap phun khi.

- Phuong phap 1¢i dung vong ap luc nudc.
=> Qua céc bién phép trén ta chon phuong phip pha bé tong dau coc bang may nén
khi Mitsubisi PDS -390S c6 cong suat P = 7at. Lap ba dau bua dé pha bé tong dau coc.
Dung may han hoi dé cat thép thira.

b. Céng tac do bé téng Iot
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- Pé tao nén 16p bétong tranh nude ban, dong thoi tao thanh bé mit bang phang

cho cong tac cot thép va cong tac van khudn dugc nhanh chéng, ta tién hanh d6 bé

tong 16t sau khi da hoan thanh cong tac sira hd mong.

- Bé tong 16t méng 13 bé tong d4 4x6 mac thap B7,5 dugc d6 doi day dai va day giang

, chiéu day 16p 16t 10cm va d6 rong hon so vdi dai, giang 10cm vé moi bén

- Bé tong dugc d6 bang tha cong va duoc dam chat 1am phang . Bé tong 16t ¢o tac

dung dan déu tai trong trong tir mong xudng nén dat . Dung dam ban dé ¢im bé tong

lot.

1.3.2. Thiét ké vin khuén dai - gidng.

a. Yéu cdau doi voi van khuon:

- Van khuon dugc ché tao, tinh toan ddm bao bén, cling, 6n dinh, khong dugc cong

vénh.

- Phai gon nhe tién dung va dé thao lip.

- Phai ghép kin khit dé khong lam méat nudc xi mang khi d6 va dam.

- Dyng lap sao cho dting hinh dang kich thudc ciia mong thiét ké.

- Phai ¢6 bd phan neo, gitr 6n dinh cho hé théng van khuon.

b. Tinh toin vian khuén méng, giaing mong.

Chon van khuén thép dinh hinh dugc lién két voi nhau bang cac khoa chit U thong

qua céc 10 trén cac suon. Bo van khuon bao gom :

+ Céc tim khuon chinh.

+ Céc tam goc (trong va ngoai).
+ Céac phu kién lién két : moc kep chir U, chdt chir L.

+ Thanh chdng kim loai.

Bang 1-2. Thong ké mdt s6 kich thwée van khudn dinh hinh

ROng Dai Cao Mémen quan |Mémen khang Ubn
tinh

(mm) (mm) | (mm) (cm?) (cm’)
300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,
100 600 55 15,68 4,08
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1) Tinh toan van khuén thanh mong

Hinh 1-5. - So’ d6 tinh to4n :

s-énngang vkthbp

s-én ®gng

chéng xi®n

—
A 7 ° el >
E—
H o q!t- Lzsn
[— S 10

o

[ t

s- ®4 tYoh vk ®uimang

Van khuén dung loai van thép dinh hinh Viét Trung tiét dién 55x200x1200 13

tadm chinh c6 W = 4,42 cm®.

Chon xa suon ngang tiét dién 8x8cm ,suon ding tiét dién 80x10 cm.

- Tai trong tinh toan
Bang 1-3. Ti trong tac dung 1én cép pha thanh méng

Hé s6 v-
A n R , . gtc Ot
STT Tén tai trong Cong thuc ugt tai

n kG/m* | kG/m?
1 Ap lyc bé tong méi @6 |gy =~.H=2500.0,8 | 1,2 2000 | 2400
2 Tai trong do dam bé tong gy = 200kG/ m? 1,3 200 260
3 Tai trong do do bé tong 0’ = 400kG / m? 1,3 400 520
4 Tong tai trong =0, +max(d,;d,) 2400 2920

-Tinh toan theo diéu kién chiu luc ctia cop pha :
Goi khoang cach giita cac suon ngang 1a lg,, coi van khudon méng nhu dam lién

tuc voi cac goi tua 1a suon ngang. Ta c6 so do tinh:

- Tai trong tinh toan tac dung Ién Im dai van khuén la :
q = q".b=2920x0,2 =584kG/m

- Momen 16n nhat trong van khuoén 13 :

tt 2
_ A xlg
max

M

<RW.xy

Trong do:
+R: Cudng do cua van khudn kim loai R =2100 (Kg/cm?)

7y =0,9 - hé s0 diu kién lam viéc
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+W: M6 men khang udn cua van khuon, b =20 cm ta c6 W = 4,42 (cm°)

10.RW.y ~ [10.2100.4,42.0,9
o 5,84

Chon Iy, =50 cm

- Kiém tra 6 vdng ca van khuon:

bao.

bJ vong f dugc tinh theo cong thirc :
Gl
128E.J
- Tai trong tiéu chuan tac dung 1én 1m dai van khuon 1a :
0° = g°.b = 2400% 0,2 = 480kG / m
V6i thép ta co: E =2,1.10° Kg/cm?; J = 28,46 cm*
‘ 4,8x50"
128x2,1.10° x 20,02
Do vong cho phép :

[f]:i| :ixso:o,lzs
400 400

=0,0056

Ta thay: f < [f], do d6 khoang cach giita cac sudn ngang bang lg, = 50 cm 1a dam

- Tinh to4n sudn ngang c6p pha méng va khoang cach suon ding
So do tinh todn :

Tinh toan sudn ngang nhu mot dam lién tuc nhi€u nhip va nhédn céc suon dung

lam gbi tya .

Hinh 1-6. Khoang cach giira cac swon dirng 1a Ly

JREna
I R

RN

| NN
2z
|

i
i 2
| Lss [

Lsa Lsa

=N N N
A\J//i\[/i\[/i\t/i

L Lsa L Lsa l Lsa l Lsa [

-Tai trong tac dung :
qs, =q".L,,=2920 x 0,5 = 1460(kG/m)
Gia thiét suon ngang c6 tiét dién 8x8 cm .
-Tinh toan theo diéu kién chiju luc cua suon ngang :

- Momen 16n nhét trong van khuon 1a :
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Mo —daxba oy
10
- Khoang céch gitta cac thanh suon dung 1a :
L, < 10. c:t W
U,
Trong do :
o =150kG/cm?
2 13 o3

10.150.8°
Vay : L, <.[/—/—/———=293,63(cm
&y “‘—\/ 14,6.6 (cm)

Chon Ly, =80cm.

* Kiém tra theo di€u kién d0 vong :

:q};ll_aj4 <f _ LSJ

128E.J — 400
Véi g6 co
E : m6 dun dan hoi E = 1,1.10°(KG/cm?)
b.h® g

J: md men quan tinh J = = = =341,3 cm*
12 12

gs =qg°.L,, =2400x0,5=1200kG/ m=12kG/cm

12 % 80* 80

= == O,1< —_— = 0, 2
128x1,1.10°.341,3 400

Thoa mién diéu kién vé bién dang . VAy suon ngang co tiét dién 8x8 va khoang

cach gilra cac suon ding la 80cm 1a ddm bao .

+ Tinh kich thudc suon ding:

Coi suon dung nhu dam géi tai vi tri cay chéng xién chiu lyc tap trung do suodn
ngang truyén vao.

- Chon sudn ding bang gd nhém V. Dung 2 ciy chdng xién dé chdng suon ding
& tai vi tri c6 sudn ngang. Do d6 suon dimg khong chiu uén — kich thuée suon ding
chon theo ciu tao: bxh = 8x10cm.

* Tinh toan cop pha giang mong

Cong trinh chi c6 mot loai gidng moéng cé kich tharoc 1a 220x400mm .Khi lip
dung can phai c6 bu 16ng chéng phinh .

Theo chiéu cao thanh gidng ta chon 1 tim 2 tam (200x1200) xép ndm ngang theo
chiéu cao dai giang mong .
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Nhitng chd nao bi hé, thiéu van khuon ta bu vao bang nhitng tam van gd hoic

nhimg tim van khuén khac cho kin tuy theo yéu cau thuc té.

Hinh 1-7. Van khuén trong giing méng

Vv

v.n khu«n thunh

- So @b tinh toan

Hinh 1-8. So' @6 tinh cop pha giing méng nhuw dim lién tuc nhiéu nhip:

“ng miOng B
NNp ®agng
N\ /
— /

200 220 200

fod 100
820

I_/
z C e 'A/ Rst
KKEKFHEE WK

N NG N e S

|

L | L l L l

L |

- Téi trong tinh toan

Hinh 1-9. Tai trong tic dung 1én cop pha giing méng

Hé s6 vuot tai | qtc Ot
STT Tén tai trong Cong thuc 5 5
n kG/m kG/m
1 ap luc bé tong méi d6 |y =~.H = 2500.0,4 1,2 1000 1200
2 | Taitrong do dam bé tong | oy =200kG/m? 1,3 200 260
3 Tai trong do dd bé tong | gy = 400kG/ m? 1,3 400 520
4 Tong tai trong q=0q, +max(d,;q,) 1400 1720

+Tinh todn cop pha theo

kha nang chiu luc

Goi khoang céch gitra cac nep dung la L, coi van khuén mong nhu dam lién tuc

véi cac goi tua 1a nep ding.

- Tai trong tinh todn tdc dung 1én 1m dai van khuon la :
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g, =g".b=1720x0,4=688kG/m
- Momen 16n nhét trong van khuon 1a :
tt 2
Mo =B XL gy
10

Trong do:

+R: Cudng do cua van khudn kim loai R =2100 (Kg/cm?)
7=0,9 - hé s diéu kién 1am viéc

+W: M6 men khang udn cia van khuén, b =40 cm

taco W = 2.4,42 = 8,84(cm°)

10.RW.  [10.2100.8,84.0,9
o 6,88

T do > L< \/ =155,83(cm)

Chon L = 60cm
+ Kiém tra 6 vong ciia van khuon:
Do vong f duoc tinh theo cong thirc
(G
128E.J
- Tai trong tiéu chuan tac dung 1én 1m dai van khuon 1a :
q° = g°.b=1400x 0,4 = 560kG / m
V6i thép ta co: E =2,1.10° Kg/cm?; J = 2.20,02 = 40,04 cm*
5,6x60°*

f= 2 —0,067
128x2,1.10° x40,04
Do vong cho phép :
[f]=—L =1 «60=015
400 400

Ta thay: f < [f], do d6 khoang cach giira cac sudn ngang bang lg, = 60 cm 1a dam
bao.
* Kiém tra tiét dién thanh nep dung
Nhitng thanh chéng dwoc bé tri chong ¢ 2 dau ciia thanh nep dirng nhw viy
so do tinh cia thanh nep dirng dwoc tinh todn nhw 1 dam don gian véi nhip 1 =
0,4m:
Hinh 1-10. So’ @6 tinh toan nep ding

AR RARNNNNNA,
A | 3

lo
=

q.f/8
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* Tinh toan theo kha nang chiu luc
Tai trong tinh toan :
q" = q'.b=1720x0,4 =688KG/m

Véi kich thude thanh nep ding chon theo cu tao bxh = 8x8cm ta di kiém tra

diéu kién chiju lyc :
X 5
W
Ta c6 Mpa = o I/8 = 688.0,4%/8 = 13,76 kG.m

_bh? g

?:5:85,330m3; o =150kG/cmy?

1376

Do d6 : B 16,12kG/ cm® < o =150kG/cm® = Dam bao kha nang chiu luc

* Kiém tra theo diéu kién dé vong
_5g,1" I4
384 EJ o

Trong do6 : g = g°.b=1400x0,4=560kG/m

bh3 84

Vi thép ta co: E=2,1.106 Kg/cm2; J = = 341,33cm’

12 12

4
_ 5.560.?0 _0125 cm< f — I 60
384.2,1.10°.341,33

Thoa man di€u kién do vong

=0,15cm
400 400

Vay kich thude tiét dién thanh nep dimg nhu trén chon 13 hop 1y
Bang thong ké khoi lwong van khudn dai méng, giing méng, co6 mong

o Kich thudc P =
N Tén cau i SO Dién h
Tang N Chu vi H Dién tich ] Tong
kién luong tich
a b (m) (m2)
BAT bM1 1.7 15 | 0.8 7.68 24 253.44
. bH2 1.5 15 | 0.8 7.04 26 105.6 380.72
MONG
bH3 4.75 28 | 0.8 12.08 1 12.08
GM1 1.8 022 | 04 1.44 27 38.88
GM2 2 022 | 04 1.6 13 20.8
N GM3 1.2 022 | 04 0.96 7 6.72
GIANG
. GM4 1.9 022 | 04 1.52 7 10.64 | 116.75
MONG
GM5 0.8 022 | 04 0.64 7 4.48
GM6 1.9 022 | 04 1.52 7 10.64
GM7 1.2 022 | 04 0.96 7 6.72
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GM8 1.8 022 | 04 1.44 5 7.2
GM9 2.25 022 | 04 1.8 1 1.8
GM10 2.25 022 | 04 1.8 1 1.8
GM11 2512 | 022 | 04 2.96 1 2.0096
GM12 1.8 022 | 04 1.44 1 1.44
GM13 1525 | 0.22 | 04 1.22 1 1.22
GM14 3 022 | 04 2.4 1 24
Cb M1 0.4 0.4 1 1.6 24 38.4 64.4
mong M2 0.45 0.45 1 1.8 26 46.8 '
1.3.5 Tinh todn chon mdy thi céng bé tong dai - giang:
* Co s¢ dé chon mdy bom bé tong :
- Can ctr vao khéi luong bé tong can thiét cia mot phan doan thi cong.
- Can ¢t vao tong mat bang thi cdng cong trinh.
- Khoang céch tir tram tron bé tong dén cong trinh, dudng x4 van chuyén,..
- Dua vao ning suat may bom thuc té trén thi trudng.
- Khbi lugng bé tong dai mong va giang mong
Bang thong ké khdi lwong cot thép méng
Trong
\Y luong 1 Téng
Kich thuéc 1c/k HLCT CK SL TL Té)ng
Tén CK Dai Rong Cao (m®) % (KG) céi (KG) (M
M1 1.7 15 0.8 2.88 0.8 180.9 24 4340.7
Mong M2 15 15 0.8 2.3 0.8 144.7 24 3472.6
Thang 9.50
may 14 14 0.8 2.02 0.8 126.9 4 1649.1
GM1 2.9 0.35 0.6 0.61 1.36 65 20 1300.3
GM2 4.4 0.35 0.6 0.92 1.36 98.6 22 2170.2
GM3 1.68 0.35 0.6 0.35 1.36 37.7 12 452
GM4 2.9 0.35 0.6 0.61 1.36 65 20 1300.3
GM5 1.71 0.35 0.6 0.36 1.36 38.3 2 76.7
GM6 1.56 0.35 0.6 0.33 1.36 35 3 104.9
Gidn GM7 1 0.35 0.6 0.21 1.36 22.4 4 89.7
€ GM8 3.4 0.35 0.6 0.71 1.36 76.2 1 76.2 4.68
GM9 242 0.35 0.6 0.51 1.36 54.3 2 108.5
GM10 3.2 0.35 0.6 0.67 1.36 71.7 3 215.2
GM11 2512 0.22 0.4 0.22 1.36 23.60 1 23.60
GM12 1.8 0.22 04 0.16 1.36 16.91 1 16.91
GM13 1.525 0.22 0.4 0.13 1.36 14.33 1 14.33
GM14 3 0.22 04 0.26 1.36 28.18 1 28.18
Cd mén M1 0.4 0.4 1 0.16 1.36 17.08 26 444122 0.96
g M2 0.45 0.45 1 0.20 1.36 21.62 24 518.854 '
Tong 15.14
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Bang thong ké khéi lwong bé tong nén

] Kich thudc SL | KL/1CK | Tong KL
Tén CK — . 3 3
Dai Rong Cao (cai) (m?) (m?)
. 50.02 16.72 0.1 1 83.63
Toan nén 85.70
4.12 5.02 0.1 1 2.07
Bién 0.4 0.4 0.1 26 0.02 0.43
o Gitra 0.45 0.45 0.1 24 0.02 0.36
Trur cot _
Thang may 0.3 0.3 0.1 4 0.01 0.04
Sanh 0.3 0.3 0.1 2 0.01 0.02
Tong 84.86
Bang thong ké khéi luong bé tong mong,giang
A C Be N
Loai bé tong Loai mong day a(m | b(m) | V(m°) | Tong (m®)
M1 (24 céi) 0.1 2 2.2 10.56
M2 (24 céi) 0.1 1.8 2 8.64
Thang may (3 céi) 0.1 1.6 1.6 0.768
Mong sanh (2 cai) 0.1 0.8 0.8 0.128
Giang G1 (22 cai) 01 | 055 | 29 3.509
Giang G2 (24 cai) 0.1 0.55 | 4.395 | 5.8014
Bé tong 16t | Giang G3 (12 cai) 0.1 055 | 1.68 1.1088
. 3 = . 36.05435
mong,giang | Giang G4 (22 cai) 0.1 0.55 2.9 3.509
Giang G5 (2 cai) 0.1 055 | 1.71 0.1881
Giang G6 (3 cai) 0.1 055 | 156 0.2574
Giang G7 (4 cai) 0.1 | 0.55 1 0.22
Giang G8 (1 cai) 0.1 0.55 3.4 0.187
Giang G9 (2 cai) 0.1 0.55 | 2.415 | 0.26565
Giang G10 (3 cai) 01 | 055 | 3.2 0.528
M1 (26 céi) 0.8 1.7 1.5 69.12
M2 (24 cai) 0.8 15 1.5 55.296
o Thang may (3 céi) 0.8 1.4 1.4 4.704
Bé tong ~ .
) N Giang G1 (22 cai) 0.6 0.35 2.9 13.398 | 191.7217
mong,gidng .
Giang G2 (24 cai) 0.6 0.35 | 4.395 | 22.1508
Giang G3 (12 cai) 0.6 0.35 | 1.68 4.2336
Giang G4 (22 cai) 0.6 0.35 2.9 13.398
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Giang G5 (2 cai) 06 | 035 | 1.71 | 0.7182
Giang G6 (3 cai) 06 | 035 | 1.56 | 0.9828
Giang G7 (4 cai) 06 | 0.35 1 0.84
Giang G8 (1 cai) 06 | 035 | 34 0.714
Giang G9 (2 céi) 06 | 035 | 2415 | 1.0143
Giang G10 (3 cai) | 0.6 | 035 | 3.2 2.016
Tong 227.77605

a. Chon mdy trén béténg tai cho do bé téng 16t dai,giang mong:

- Khéi lugng bétong 16t 1a 36,05 m®.

-Chon may tron tai ché ma hiéu JZ-C250L co cac thong s6 k¥ thuat nhu sau:
+Dung tich thung tron:320 L
+Dung tich mé bé tong : 250L
+Nang suét thuc tét :6 m*h
+Cong suat dong co tron :4 kW
+DPdng co bom nude : 0,55 KW
+Tdc d6 quay thung tron :14 vong/phuat

+Dax =60 mm

+Khdi lwong :1300 kg
+ Kich thudc: 2260-1990-2750 mm

—> Ning sudt may trong ca lam viéc 14 : 6x7 = 42 m® > 36 m*

b. Chon xe bom bé tong:

Chon may bom bé tong Putzmeiter M43 véi cac thong sb ky thuat sau:

Bom cao (m)

Bom ngang (m)

Bom sau (m)

Dai ( xép lai) (m)

42,1 38,6 29,2 10,7
Théng s6 ky thudt bom
LlIu 1' , X Y N . e
3 ap suat bom Chiéu dai xi lanh b .Kinh xy lanh
uong(m’/h)
90 105 1400 200
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O t6 bom bé tong bom Putzmeister M43

-Uu diém cuia viéc thi cong bétdong bang may bom 1a voi khdi luong 16n thi thoi gian
thi cong nhanh, ddm bao k¥ thuat, han ché duoc cac mach ngung, chét lugng bé tong
dam bao.

-May bom di dong Putzmeister M43 ¢6 cong suit bom cao nhét 90 (m*/h).

—> Ning sudt may trong ca lam viéc 1a : 90x0,5x7 = 315 m®

* Tinh s gio bom bé tong méng , giang
Khéi luong bé tong phan mong,giang cong trinh 13 191.7217 (m®);
+ S6 gi& mAy bom cin thiét = % = 4,26 (h).

Dy dinh thi cong trong 5 gio

+Trong d6 0,5 14 hiéu xuét lam viéc cia may bom, thong thudng (0,3+0,5)
c. Chon xe vin chuyén bé tong:

Ta van chuyén bé tong bang xe 6 t6 chuyén dung thung ty quay. Cac loai xe may
chon luya theo ma hiéu cta cong ty bé tong thuong pham. Chon loai xe c¢6 thung tu
quay ma hiéu SB-92B c6 cac thong sd k¥ thuat sau.

Thong s6 ctia xe tron bé tong

] Dung | Cong | . . . o
Dung tich _ , P Toc dd | Do cao | Thoi gian Trong
. Loai tich suat 2 g e
thung o . . quay | do phoi do bé luong
A 010 thung | dong | | A . A o
tron ) thung tron |  liu tongra | (cobétdng)
g(m®) OS2 | (wiphaty | vao(m) | (tmn/phlt) | (Tén)
3 min an
(m) | (W)
Kamaz
6 0,75 40 | 9-145 3,5 10 21,85
5511
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+ Dung tich thung tron q= 6m’

+ O t6 hing KAMAZ-5511

+ Dung tich thing nuée g= 0,75m’

+ Cong xuat dong co = 40W

+ Téc d6 quay thung tron 9-15,5 vong/phut
+ D3 cao phéi liéu vao 3,5m

+ Thoi gian d6 bé tong ra : 10 (tmi/phit)

+ Trong lugng xe c6 bé tong = 21,85T

:

()
— H
="

d. Tinh todn so xe van chuyén bé tong tron san can thiet:

St dung bétong thuong pham tai nha mdy tron bé tong dat cach cong trinh 6 Km.
Mdi xe chd 6 m®
- Thoi gian 1 chuyén xe di ,vé
L L

t :tb +\/—d+td +\T+tch

Trong do :

ty: thoi gian cho vat li€u 1én xe = 0,25h
t4: thoi gian d6 xubng = 0,2h

teh: thoi gian cho va trdnh xe =0 h

L: cy ly van chuyén 6 km

Vg van toc lac xe di= 30 Km/h

V,: van tdc lac xe vé = 40 Km/h

t=0,25+£+0,2+£+0=0,78h
35 40

T-T,
t

S6 chuyén trong 1 ngdy ctia xe : m=

T :14 thoi gian du kién do bé tong: Sh

To: thoi gian ton that = 0,2h, c6 m= % = 6,15(chuyén)

Q

gxm

SO xe can thiét: n =

n: s6 xe can thiét
q: khdi lugng hiru ich ciia xe q =6m®
118



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

Q: Khdi lugng bé tong can van chuyén
_191.7217

S6 xe can thiét dé d6 bé tong méng 1a:, n=
6x6,15

=5,2(xe)

Chon 6 (xe) van chuyén bé tong, mdi xe chay 6 chuyén/ngay tir noi san xuat bé tong
vé cong trudng voi quang duong 13 6 km.
e.Mdy dam bé tong :
-Khi da d6 duoc 16p bé tong day 30 cm ta sir dung dam dui dé dam bé tong.
-Dam ludn phai dé vuong goc v6i mit bé tong.
-Khi ddm 16p bé tong thi dam phai cam vao 16p bé tong bén dudi (da do trudce) 10
cm.
-Thoi gian dAm phai tbi thiéu: 15 + 60(S)
-Dam xong mot s vi tri, di chuyén sang vi tri khac phai nhe nhang, rit 1én va tra
xudng phai tir tir.
-Khoang cach gitra 2 vi tri ddm1a 1,5.r,
-Khoéng cach tir vi tri dam dén van khuén > 2.d (d, ro: duong kinh va ban kinh anh
huong cia ddm dui)
-Chon dam bé téng:
+Khi dam bé téng dai méng va dim mong ta sir dung loai dam dui -> chon loai
dam str dung U21-75.
+Khi dam bétong 16t méng ta st dung loai ddm ban -> chon loai dam U7.
- Pam dui : Loai dam str dung U21-75.
- Pam mit : Loai dam U7.

Cac thong s6 ctia ddm duoc cho trong bang sau:

Céc chi s6 Pon vi tinh u21 u7
Thoi gian dam bé tong giay 30 50
Ban kinh tac dung cm 20-35 20-30
Chiéu sdu I6p dam cm 20-40 10-30
Nang suét:
- Theo dién tich dwoc dam mz/gié’ 20 25
- Theo khoi lwong bé tong m*/gio 6 5-7

1.4. Lap bién phap thi cong lip dat - ton nén.
1.4.1 Lwa chon phwong dn thi cong:
- Sir dung phan dat dao dé lap dt - ton nén
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- Nhitng phan dit dao duoc str dung dap trd lai phai dé & nhitng vi tri hop 1y dé sau
nay khi lap dét tré lai h6 mong khong phai van chuyén xa ma lai khong anh huong dén
qua trinh thi cong dao dat dang dién ra.

- Pit thira va dat xau phai do ra bai quy dinh, khong duoc d6 bira bai 1am & dong nu-
&c can trg giao thong trong cong trinh va qud trinh thi céng.

- Sau khi bé téng dai va ca phan cot t6i c6t mat nén da duoc thi cong xong thi tién
hanh 14p dat bang thu cong, khong dugce dung may boi 18 vudng viu trén mit bang s&
gay tré ngai cho may, hon nita may cé thé va dap vao phan cot di d6 toi ¢t mat nén.

- Khi thi cong dap dat phai dam bao dat nén c6 do am trong pham vi khong ché. Néu
dat kho thi téi thém nudc; dat qua wdt thi phai c6 bién phap giam d6 am, dé dit nén
duoc dam chit, dam bao theo thiét ké.

- P6 dat va san déu thanh timg 16p. Trai téi dau thi ddm ngay téi d6. Khong nén dai
16p dat ddm qua mong nhu vy s& 1am pha huy cau trac dat. Trong mdi 16p dat
trai,khong nén st dung nhiéu loai dit.

- Nén lap dat déu nhau thanh timg 16p. Khong nén l4p tir mot phia s& gay ra luc dap
d6i v6i cong trinh.

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

Tién hanh 1ap dat theo 2 phan:

Phan 1: Lap dat hd mong tir day hd dao dén cot mit dai
Phan 2: XAy tudng mong lap dat tir c6t mat dai dén ¢t mat nén theo thiét ké.
* Yéu cdu ky thudt déi véi cong tac ldp dat:

- Sau khi bé tong dai va ca phén cOt to1 cbt mit nén da duoc thi cong xong thi tién
hanh 1ap dat bang thu cong, khong duoc dung may dé tranh vudng viu trén mat bang
c6 thé va dap vao phan cot da do téi ¢t mat nén.

- Khi thi cong dip dat phai dam bao dat nén c6 do am trong pham vi khéng ché: dat
kho — tudi thém nudc; dat qua udt — phai co bién phap giam d6 am, dé dat nén
duge dam chat, dam bao theo thiét ké.

-V6i dat dap hd mong, néu sir dung dit dao tan dung thi phai dam bao chat lugng

1.4.2. Tinh todn khoi lwong lip dit:

a. Tinh khoi luong béténg 16t, bétong mong, béténg giang mong:

Nhu di tinh & trén ta co tong thé tich bé tong 16t , bé tong moéng , bé tong giang
méng la : 227,776 (m®)

- Khoi lwong dat ddp tir day dai t6i mat dai
H6 moéng M1:

Vo, =%[axb+(d+b)x(c+a)+0xd]
Vi, :0’—:[2,3.2,3+(2,5+ 2,2,3)x(2,3+2,3)+2,3x2,5 .26 = 209,33(m")
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H6 méng M2:

0,9

VM2 :?X

H6 moéng M3:

[2,1x2,1+(2.85+2,1)x(3,25+2,8)+2,85x 2,85 | .24 =169, 54(m°)

Vy, = O’—69[5,55.3,6+(3,6+4,35)x(6,3+5,55)+6,3.4,35] =40,4(m)

=> Téng khoi lwong dat ddp tir day dai t6i mat Jai

Vi1 + Vo + Vs =V,

Mong, giang
- Tinh khéi luong dat dép tir day dai t6i mdt nén tw nhién
Vdép =V - VBT - V1M
Vs = 743,65 - 227,776 — 0,4. 126,68 = 465,2 (m°)

- Khoi lwong dat ddp tir mdt dai téi nén t nhién

Vi, =465,2-191,5=273,7 (m°)

- Khoi luong dat ddp tr mdt nén tu nhién téi cos 0.00

Vaip = Vi - Vit - Vo = 49,8.16,5.0,6 — 0,6.126,68 = 417,01 (m°)

b.Tinh khéi legng xdy twong méng:

=(209,33+169,54+,40,2) — 227,776 =191,5(m*)

Chiéu cao xay tudng méng: H =1(m). Tudng méng xay rong 330(mm).

Bang khoi lwong xiy twong méng,dd bé tong co ¢t téi cos 0.00

Chiéu | Chiéu | Chiéu S6
Loai CAu kién rong dai cao luong \% Téng
Poan A-B 0.33 5.77 1 20 38.08
Xay Poan B-C 0.33 3.08 12 12.2
tuong Poan 1-2 0.33 4.25 40 56.1 118.22
mong Khu thang
may 0.33 22.38 1 1 7.39
Bé tong Cot bién 0.4 0.4 1 26 3.6
co cot Cot giira 0.45 | 0.45 1 24 4.32 8.46
Cot thang
may 0.3 0.3 1 4 0.36
Tong 126.68

c. Khoi lirong pha bé tong dau coc la:
V=0,30.0,30,0.5.203 = 9.135 (m°)

d. D6 bé téng c6 cét bang can truc thdp

- Khéi luong bé tong c6 mong kha nho 1a: 8,46 m3 nén ta d6 bang can truc thap.
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-Thong sd chi tiét vé can truc thap xem phan chon may can tryc thi cong phan than
cbng trinh.

CHUONG 2 : THI CONG PHAN THAN VA HOAN THIEN
2.1. Bién phap ki thuit thi cong phan than
2.1.1. COp pha, cdy chong

* Yéu cau chung

+ Cdp pha

- Cbp pha phai dugc ché tao dang hinh dang, kich thudc cau cac bd phan két ciu
cong trinh. Cop pha phai du kha ning chiu luc the yéu cau.

- Cép pha phai dam bao yéu cau thao lap dé dang.

- Cép pha phai kin khit dé khong gay mat nudc xi mang.

- Cép pha phai phu hop véi kha ning van chuyén, lap dit trén cong trudng

- Cop pha phai c6 kha ning sir dung lai nhiéu lan (C6p pha gd tir 3-7 1an, c6p pha
b van ép khoang 10 lan, cop pha nhwa khaong 50 1an, c6p pha thép khoang 200 lan.

+ Cay chong

- Cay chéng phai du kha niang mang tai trong ctia cop pha, bé tong cbt thép va
cac tai trong thi cong trén no.

- Pam bao do bén va d6 6n dinh khong gian.

- Dé théo lap, dé xép dat va chuyén chd tha cong hay trén cac phuong tién co
gidi .

- C6 kha nang st dung & nhiéu loai cong trinh va nhiéu loai két kiu khac nhau,
dé dang tang giam chiéu cao khi thi cong.

- Str dung lai duogc nhiéu lan.
* Lira chon loai cop pha, cdy chdng

+ Lura chon loai cop pha

Cop pha cay chdng va san cong tac chiém mot ty trong cac trong cong tac bé
tong. cop pha cdy chdng va san cong tac chiém mot phan kinh phi 16n trong tong chi
phi xay dung cong trinh. Chit luong cdp pha , cot chéng anh hudng truc tiép dén chat
luong bé tong cbt thép. Vi vay, lua chon phwong an cdp pha, cot chong va san cong tac
phtt hop véi timg cong trinh, Ting diéu kién cu thé.

* Néu ta str dung van khuén gd

Giai phép stir dung van khudn cho cong trinh nay 1a khong kha thi vi :

+ Khéi luong thé tich gd dung cho thi cong van khuon da gido, cdy chong 13 16n

kho c6 thé dap tng duoc mot khéi luong gd 16n nhur vay. Mit khac Cong trinh nim &
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thanh phd nén viéc ché tao va van chuyén cbp pha tir noi khai thac, san xuit vé téi
cong trinh doi hoi chi phi rét cao.

+ 86 1an luan chuyén cot pha it nén chi phi dat

+ Mt khic do yéu cau bao vé mdi trudng nén phai han ché dung van khuon gb
dé gop phan bao vé rimg.

+ Tinh hut nudc cao

Song van khudn gd ciing ¢6 mot s6 vu diém nhu dé tao nhiéu kiéu dang cau kién
phuc tap, st dung dat hiéu qua cao ddi voi cac cong trinh nhéxay dyng don 1€ va ¢ xa
trung tam. dudng x4 van chuyén kho khan.

* Néu ta str dung van khuon kim loai

- Uu diém:

+ C6 tinh “van niang”, duoc lap ghép cho cac ddi twong két cau khac nhau: mong
khdi 16n, san, dam, cot, bé ...

+ Trong lugng cac van nho, tAm nang nhét khoang 16kg, thich hgp cho viéc van
chuyén lap, thao bang thu cong.

+ Heé s6 luan chuyén 16n do d6 s& giam duoc chi phi van khudn sau mot thoi gian
su dung.

+ Cac dic tinh ky thuat cua tim van khuén duoc néu trong bang sau:
Bang dic tinh k¥ thuat cia tAim khuon phéng :

- Nhuoc diém :

+ Vi ¢6p pha thép duoc san xuat dong loat theo khich thudc dic trung nén khi
gip cac két cau kién trac phire tap thi khong thé thi cong dugc.

+ Van khuon kim loai gid thanh cao do vy ta phai ting sb 1an luan chuyén dé
giam di gia thanh chung. Do vay chi ¢6 thé co lgi khi thi cong nhitng cong trinh 16n,
hay cong trinh gém nhiéu hang muyc, coéng trinh & gan trung tim dé giam chi phi
chung, con céc cong trinh nho, don 1¢é, xa trung tam thi khong nén str dung vi hiéu qua
khéng cao

* Chon loai van khuon:

Tu nhiing phan tich trén va dya vao dac diém cong trinh va don vi thi cong ta
chon van khuon kim loai 14 hop 1y nhét vi.

Vi cong trinh nam trong khu quy hoach gdm nhiéu hang muc thi cong song song,
lién tuc nhau nén van khuon dung phai c6 s6 1an luan chuyén cao dé giam gia thanh
cling nhu giam chi phi kho bao quan van khudén. Mit khac dé dam bao cho bé tong dat
chat lugng cao thi hé thong cdy chong ciing nhu van khudn can phai dam bao do cimg,
6n dinh cao.

Hon nita dé day nhanh tién d6 thi cong, mau chéng dua coéng trinh vao str dung

thi cay chong ciing nhu van khudn phai dugc thi cong lap dung nhanh chéng, thoi gian
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thi cong cong tac nay anh hudng rat nhiéu dén tién do thi cong khi mit bang xay dung
rong 16n, do vay cay chong va van khuon phai co tinh chét dinh hinh.

Do vay viéc sy dung van khuon kim loai lam chu dao va két hgp véi van khudn
gd cho nhing két cdu, nhitng kich thudc ma van khuon kim loai khong thé thi cong
dugce 13 hop 1y hon ca thoa mén cac yéu cau dit ra.

ChonVan khuon thép dinh hinh dugc lién két v6i nhau bang cac khod chit U
thong qua cac 15 trén cac suon. Bo van khuon bao gom :
+ Céc thm khuén chinh.
+ Céc tAm goc (trong Va ngoai).
+ Cac phu kién lién két : méc kep chit U, chot chir L.
+ Thanh chéng kim loai.

Bang 1-4. Théng ké mot s0 kich thuée van khudn dinh hinh
Rong Dai Cao | M6men quantinh | Moémen khang Uon
(mm) (mm) | (mm) (cm*) (cm®)

300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,063 4,3
100 600 55 15,68 4,08

Y

| o [ o o | o o | o o | o o] o

2.1.2. Lwa chon loai cdy chéng

Cay chdng c6 chirc ning d& cop pha , nd chiu tai trong ctia cdp pha , bé tong cdt
thép , cac tai trong thi cong tir khi d6 bé tong dén khi bé tong dat cuong do . Cay
chdng c6 thé duoc san xuat tir gd va kim loai .

+ Chon cay chdng san dam

Str dung gido PAL do hing Hoa Phat ché tao

Uu diém cua gido PAL :

+ La mot chan chéng van ning dam bao an toan va kinh té

+ C6 thé sir dung thich hop cho moi loai cong trinh x4y dung voi nhiing két cau

nang dat ¢ do cao lon .
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+ Lam bang thép nhe , don gian , thuan tién cho viéc lap dung , thio d& , van

chuyén nén giam gia thanh cho cong trinh .
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Hinh 1-11. Céu tao gido PAL :

e

1000

-

I

1200

pal

1500

5

1200

Minh khai

s

1

180043300

J —

| enex

cEutto khung gi, o thbp
Gido PAL dugc thiét ké trén co s& mot hé khung tam giac duoc lip dung theo

kiéu tam giac hodc tt gic cung cac phu kién kém theo nhu :

- Phan khung tam giac tiéu chuan.

- Thanh giang chéo va giang ngang.

- Kich chan cot va dau cot.

- Khép ndi khung.
- Chét giir khép ndi.
Bang 1-5. Bang dd cao va tai trong cho phép ciia ¢t chong :

Luc gidéi han (KG) | 35300 22890 16000| 11800 9050 7170 5810
Chiéu cao (m) 6 7,5 9 10,5 12 13,5 15
g véi s6 tang 4 5 6 7 8 9 10

Trinh ty 1ap dung :

- Pat bo kich (gom dé va kich), lién két cac bo kich véi nhau bang giang nam

ngang va giang chéo.

- Lap khung tam giac vao timg bd kich, diéu chinh cac bd phan cudi ciia khung

tam gidc tiép xuc vdi dai bc canh.
- Lip tiép cac thanh giang nam ngang va giang chéo.
- Long khép nbi va 1am chit ching bang chét gitr. Sau d6 chéng thém mot khung

phu 1én trén.

- Lap céc kich d& phia trén.
- Toan bo hé thong cua gia d& khung tam giac sau khi lip dung xong c6 thé diéu
chinh chiéu cao nhd hé kich dudi trong khoang tir 0 dén 750 mm.
Trong khi ldp dung chan chdng gido PAL can chi y nhiing diém sau :
- Lip cac thanh giang ngang theo hai phuong vudng goc va chéng chuyén vi
bang gidng chéo. Trong khi dung lap khong dugc thay thé cac bo phan va phu kién cua

giao bang cac do vat khac.
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- Toan bd hé chan chdng phai duge lién két viing chic va diéu chinh cao thap
bang cac dai dc canh cia cac bo kich.

- Phai diéu chinh khép nbi ding vi tri dé 1ap duoc chét gitt khép ndi.

Néu cac loai cop pha (gS, thép, chét déo), uu nhuoc diém, lya chon loai cop pha
phu hop véi didu kién thuc té ciia cong truong.

+ Cay chdng cot

- Cay chong don 1a dang dng thép c6 chan dé ¢ trén va ¢ dudi , c¢6 hé théng ren

diéu chinh do dai , dung 6n dinh van khuon cot , dam , san va cong tac khac trong xay

dung .
- Sir dung cdy chéng don do hing LENEX ché tao c6 nhitng loai va dic diém
Sau :
Chiéu dai
B Loai Kich thude
Oong trén
Dainhat | Ngan nhat
V1 3300 1800 1800 120 12,3
V2 3500 2000 2000 120 12,7
V3 3900 2400 2400 120 13,6
V4 4200 2700 2700 120 14,8

Trong thiét ké va thi cong thi cdy chong 1a mdt van dé can dugc luu ¥ bdi yéu
cau tinh chinh xac ciia d6 dai va kha nang chiu luc doc ciia cdy chong dong vai tro
quan trong cho viéc chong vong cho cac két cau nhu san , dam . Khi st dung cdy
chbng thép ta giai quyét dugc ca hai khé khan trén , bai cay chdng ciing dugc ché tao
bﬁng vat liéu thép co6 kha nang chiu luc cao va c6 kha nang diéu chinh do dai bﬁng ren
cho phi hop véi cao trinh cia thiét ké .

- Ciing nhu cac tAm Panel cdy chong don ciing c6 thé dung lip dé dang nho hé
théng chan dé dugc ché tao sén sy tu 6n dinh .

+ Chon thanh da d& van khudén dim san

bat cac thanh xa g6 g5 theo hai phuong , da ngang dua trén da doc , da doc dua
trén gia d& chit U ciia hé gido chéng . Uu diém cua loai da nay 1a thao lip don gian ,
c6 strc chiu tai kha 16n , hé s luan chuyén cao . Loai da nay két hop véi hé gido chong
kim loai tao ra bd dung cu chéng van khuon déng bd , hoan chinh va rat kinh té

* Phuong an st dung cop pha

- Muc tiéu

Pbat dugc mic dd luan chuyén van khuon tot , ddm bao ding tién do va chat
lwong cong trinh , bé mit bé tong tot.

+ Bién phép

St dung bién phap thi cong van khudn hai tang rudi c6 ndi dung nhu sau :
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- B tri hé thdng cay chdng va van khudn hoan chinh cho 2 ting (chdng dot 1) ,
san ké dudi thao van khudén sém , bé tong chua du cuong do thiét ké nén phai tién
hanh chéng lai ( véi khoang cach phu hop — gido chdng lai )

- Cac cot chong lai 12 nhitng thanh chdng thép c6 thé tu diéu chinh chiéu cao , co
thé bd tri cac hé gidng ngang va doc theo 2 phuong .

+ Yéu cau chung khi 1ap dung cdp pha , ciy chong

- Cdp pha , cay chdéng phai du kha ning chiu céc tai trong khi d6 bé tong , cop
pha , da gido phai dam bao do bén , d6 6n dinh cuc bo va téng thé .

- Trude khi 1ap dung gido coéng cu can kiém tra cac bo phan nhu : chdt , mbi nbi
ren , mbi han ... Tuyét d6i khong dung cac bo phan khon dam bao yéu cau .

- Cot chdng , chan gido phai dugc dit trén nén ving chic va phai co tam ké du
rong dé phan bo tai trong dé xudng .

- Khi dung cot chéng gd phai hét strc han ché ndi , chi nbi ¢ nhimg vi tri c6 ndi
luc nhé , mdi ndi phai c6 ban tap va lién két chac chan theo cac quy dinh vé mbi nbi
cua két cau gb .

- Cop pha dam ,vom phai c6 d6 vdng can thiét ( d6 vong bang do lan cho phép )

- Lap dung cdp pha phai luu y dé cac 16 chd , cac chi tiét thép chon san theo thiét
ké

- Khi budc phai diung cbp pha tang dudi lam chd dya cho cbp pha tang trén thi
phai c6 bién phap chi tiét , khi lap dung phai tuan theo bién phap do .

- Trong khi d6 bé tong phai bd tri ngudi thuong xuyén theo ddi cbp pha , ciy
chdng , khi can thiét phai c6 bién phap khac phuc kip thoi , triét dé .

- Cop pha va dan gido khi lip dung xong phai dugc nghiém thu theo TCVN
4453-1995 trude khi cho tién hanh cong tac tiép theo .

* Phuong tién van chuyén cac loai vat li€u ro1, cop pha, thép

Déi véi cac nha cao ting (cong trinh thiét ké cao 35,4m) bién phép thi cong tién
tién, c6 nhiéu vu diém 13 st dung may bom bé tong. Dé phuc vu cho cong tac bé tong,
ching ta can giai quyét cac van dé nhu van chuyén ngudi, van chuyén van khudn va
cdt thép ciing nhu vat liéu xay dung khac 1én cao. Do d6 ta can chon phuong tién van
chuyén cho thich hop véi yéu cau van chuyén va mit bang cong tic ciia ting cong
trinh.

+ Van thang

Van thing dugc sir dung dé van chuyén ngudi 1én cao.

St dung véan thang PGX — 800 - 16, ¢6 cac thong s6 sau:
- Suc nang 100kPa
- Cong suat dong co 22KW

- B0 cao nang 50m
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- Chiéu dai san van tai 1.5m
- TAm v6i R = 1.3m
- Trong lugng may: 18.7T
- Van tdc nang: 33 =38 m/ phut
+ Can truc thap
Cong trinh c6 mat bang rong do d6 co thé chon loai can truc thap cho thich hop.
Tir tong mit bang cong trinh, ta thdy can chon loai can truc thap c6 can quay & phia
trén; con than can truc thi hoan toan cb dinh (duoc gan timg phan vao cong trinh), thay
ddi tam véi béng xe truc. Loai can truc nay rat hiéu qua, gon nhe va thich hop véi diéu
kién cong trinh.
Dit can truc thap giita cong trinh. st dung dé phuc vu cong tac van chuyén vat
lidu Ién céac ting nha (xa gd, van khudn, sit thép, dan gido, bé tong... ).
- Cac yéu cau toi thiéu vé k¥ thuat khi chon can truc
- D0 vé6i 16m nhit cia can truc thap la:
R=d+S<|[R]
Trong do:
S : khoang cach bé nhat tir tim quay ciia can truc toi mép cong trinh hodc chudng
ngai vat: S>r+ (0,5+1m)=3+1=4m
d : Khoang cach 16n nhat tir mép cong trinh dén diém dat ciu kién, tinh theo
phuong can véi, can truc thap thiét ké dat tai vi tri nhu trong ban v¢ thi cong dam san

cua cong trinh, tAm quay cua can truc 1ay cach cong trinh 1a 5m, nén ta co:

d= 222 + 25° =333 m.Liy d = 34m

Vay: R=4+34=38m
- D6 cao nang can thiét cta can truc thap :

H = hg+ hat + hg + hy

Trong do :
he : d0 cao tai diém cao nhit cia cong trinh ké tir mat dat, hy= 36,4 m
hg : khoang cach an toan (hat = 0,5 = 1,0m).
he : chiéu cao cua ciu kién cao nhét (VK cot), hck =2,5 m.
h; : chiéu cao thiét bi treo budc, ht = 2m.

Vay: H=36,4+1+25+2=419m.
Véi cac thong sb yéu cau trén, chon can truc thap KB - 403A.
- Cac thong s k¥ thuat cua can truc thap:
+ Chiéu cao 16n nhat ctia can truc: Hpe = 57,5 (M)
+ TAm voi 16n nhét ctia cin truc: Rypay =38 (M)
+ Strc nang cta can truc : Qmax = 5 (T)
+ Van tc nang: v = 40 (m/ph) = 0,66 (m/s)
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+ Van tc quay: 0,6 (v/ph)
+ Van tdc xe con: Vye con = 30 (M/ph) = 0,5 (M/s).
2.2. Tinh toan béténg
2.2.1. Phwong ti¢n vdn chuyén bé tong
*Bé tong cot , vach
+ Khdi lugng bé tong cot cho 1 tang
Theo phuong an két cau da chon , tit ca cac cot tﬁng 4 déu c6 chiéu cao va kich
thudc gidng nhau :
Chiéu cao : Hc=H;-H4=3,6-0,4=3,2m
Chiéu dai va chiéu rong tiét dién ngang : bxh = 0,4x0,4m
S6 cot téng 4 :48 cot
Vay thé tich bé tong cot ting 4 14 : 48.3,2.0,4.0,4 = 24,576 m®
+Khdi luong bé tong vach 4
Chiéu cao : Hv = 3,6m
Téng chiéu dai vach: 2,8.3 +4,75.2-2 = 15,9m
Chiéu day vach : 0,25m
Vay tong thé tich bé tong vach ting 4 1a : 3,6.15,9.0,25 = 14,31m*
Téng thé tich bé tong cot , vach tAng 4 13 : 24,576 + 14,31 = 38,886 m®
Phuong tién van chuyén
Thoi gian van chuyén 38,886 m® bé tong db cot, vach ting 4 bang ben co dung

tich 0,5m® cua can truc thap do ung & véi dd cao nang can 17,7m
p g g

H H

(+t2++t4+t5jQ (17’7+3+17’7+4+2j.38,886

= Ve -0 40 =2,03
k.60.a.q 0,8.60.8.0,5 —onea

Trong do:

H- D6 cao nang can 1a:17,7m

V- Téc d6 cau 1én :30m/phut

V,- Tbc do cau xudng: 40m/phit

t,- Thoi gian d6 bé tong ra khdi ben : 3phut

t,- Thoi gian cAn quay theo phuong ngang: 4phut
ts- Thoi gian treo, thao moc : 2phit

Q- khdi lugng bé tong can db : 44,714m*

g- Thé tich ben van chuyén bé tong: 0,5m>

a- Thoi gian lam viéc mdt ca: 8gio

k- hé sb st dung thoi gian cua can truc thap: 0,8
Ta tién hanh d6 bé tong cot trong 2 ngay/2,5ca
+ M4y tron bé tong
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Chon Sur dung 1 may tron SB-91A, c6 cac thong sb:
Dung tich thung tron: V = 7501 = 0.75m>
S6 vong quay: 18.6v/ph.
Trong lugng: 1.15 tan.
Cd& da dam max: 2cm
- Tinh 1 chu ky trdn nhu sau
Thoi gian d6 ¢t liéu vao thing: t,=30
Thoi gian quay thung tron vao vi tri dé tron t,=15
Thoi gian tron kho va uét ;=120 (46 sut yéu cau 1+5)
Thoi gian quay thung trom vé vi tri dé do bé tong t4=15"
Thoi gian d6 bé tong ra ts=30
Thoi gian quay thung tron vé vi tri lay c6t liu t6=10
Tong tex= 30+15+120+15+30+10=220"~3,7 pht
- Ning sut may trén bétong:
N = Vx Kipx Kigx Nek
Kip: HE sb thanh phém = (.65
Kig: HE sO str dung thoi gian = 0.8
Ne: SO mé tron thuce hién trong 1h, nck = 60°/tck =60/3,7=16
=N = 0.75x16x0.65x0.8 = 6,24m*/h

2.2.2. Bé tong dam, san

+ Khdi luong bé tong dam, san tang 6

Kich thudc ctia dam san da tinh & phan két cAu ( xem KCO1 )

Bang 1-6. BANG KHOI LUONG BE TONG DAM SAN TANG 6

Loai Kich thudc Thé tich (m3)
CK Tén Dai (m) ROng (m) |[Cao (m) [Tung phénToén bd
Dam A-G 218 0.22 0.4 19.184
18 177.6 0.22 0.4 15.6288
vé sinh | 39.2 0.1 0.3 1.176
san s4 599.04m" 0.1 | 59.904 [95.893

+) Phuong tién van chuyén

Bé rong mat béng mong co6 kich thude 16,8 x 46,8 m, Khéi lugng bé tong dam

san cong trinh 1a 150,195m3, nén dé bé tong dén vi tri xa nhét , em chon may bom

bé tong ma hiéu NCP700 —18 c6 céc thong s6 k¥ thuat sau:

Bang 1-7. : Thongsé ky thuit ciia may bom bé tong

Kyhiéu
may

Luu lugng
Qmax(m?/h)

Ap luc
(N/cm?)

Cu ly van

chuyénmax (m)

C& hat cho|Chiéu cao bom bang
phép(mm)

6ng voi voi( m)

Cong

suat Kw
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NCP Ngang| Dtng

700-1S 35 290 32 55 50 21,1 45

Tinh s6 gio bom bé téng dam san.
95,89
50.0,4

Trong d6 0.4 13 hiéu xuat 1am viéc ctia may bom, théng thuong (0,3+0,5)

=4,8h,

Sb gid may bom can thiét =

Dy dinh thi cong trong 5 gio
+ Lua chon va tinh toan sd xe ché bé tong

Ap dung cong thirc
Q
n==mx(—4T
\Y (S )

Trong d6 : + n : s6 xe van chuyén
+V : Thé tich bé tong mdi xe ; V = 6m°
+ L : Poan duong van chuyén ; L = 5km , ca di va vé 1a 10km
+S: tbe d0 xe ; S =20 +25km/h
+ T : thoi gian gian doan ; T = 10phtt .
+ Q : Nang suat thyc té cia may bom .
Qun = 90.0,4 = 36m*/h ( hé sb sir dung thoi gian Ki=0/4)
B0 10
6 20 60
Chon 5 xe dé phuc vu cong tac d6 bé tong
Sb chuyén xe can thiét dé d6 bé tong dai , gidng mong toan bd cong trinh 1a :
m= i;g —16(chuyén)
+ May dam bé tong
Vi khoi lugng bé tong cdt + vach téng 4 14 38,886 m3, khoi lugng bé tong dam
san 95,89 m3 nhu trén ta co thé chon
- Ta dung 4 cai ddm dui Kiéu P ctua hing MICASA( Nhat Ban), loai nay c6 uu
diém ndi bat 1a ta c6 thé chon doc 1ap mo to nguén, day nguén, dau dui va to hop
ching lai thanh nhiéu loai, trong luong nhe
Dung loai ¢6 mé to ngudn 1a PMA-1500 c6 tinh ning k¥ thuat ctia ngudn da noi
& phan mong.
Céc tinh chét k¥ thuat cia dau dui 1 :
+ Pudng kinh x chiéu dai dau dung 40x 306mm
+ Bén kinh tac dung 35- 40cm
+ Bién d6 rung 3,1mm
+ Do rung12000-13000 lan/phut
+ Trong luong 2,1kg
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Céc tinh chét k¥ thuat day dui (PSV-4) 14 :

+ Duong kinh vo rudt day dui: 20 7,7 mm.
+ Chiéu dai day dui: 4 m.
+ Trong lugng day dui: 4 Kg.
- Chon 2 may dam ban: MVC — 60CE c6 céac dic tinh k¥ thuat sau:
+ C& mat dam: 508x350 mm.
+ Lyc ly tam: 1.03 Kg
+ Trong lugng 60 Kg.
+ Dong co xang: ROBIN EY15D: 3,5 HP.
+ S6 luong 02 cai.

c. Chon may bom bé tong

- Chon may bom bé tong di dong ma hiéu: Putzmeister M43 c6 cong suat bom

cao nhét 13 90 m*h (nhu da chon & phan thi cong moéng)

+ Trong thuc t& may bom thudng chi dat 40% cong suit do ké dén viéc diéu

chinh, duong xa chat hep, xe chd bé tong bi cham....

+Nang suat thuc té cua bom sé la:
90.0,4=36 (m*/h)

[1]

Hinh 20: May bom bé téng Putzmeister

Bang thong s6 k¥ thuat may Putzmeister M43

Ky luu lugng | ap luc cu ly van chuyén cd hat | Chiéu Cong
hiéu | (m¥h) (kG/cm®) | ngang(m) [ Bung(m) | cho cao bom

phép
NCP |90 11,2 38,6 421 50 211 45
700-1S

+T6ng khdi lwong bé tong can bom la: V= =95.893 m®

+Thoi gian dé bom hét khéi luong bé tong trén la:

95.893

t=—"-""=2,66 (h
26 (h)

133




CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

- Ta van chuyén bé tong bang 6 t6 chuyén dung thung tu quay. Céc loai xe chon
theo ma hiéu cta cong ty bé tong thuong pham. Chon loai xe ¢6 thing ty quay ma hiéu

SB-92B c¢6 cac thong s k¥ thuat nhu sau:

S

Hinh 21:

16 vdn chuyén bé tong KAMAZ - 5511

2.3. Tinh toan cdp pha, cAy chong xién cho cot

+ Tinh to4n cop pha cot

Thiét ké van khuon cho cot ¢6 kich thude 40x40cm

+ Canh 40cm : St dung 2 tAm van khuon c6 kich thude 200x1500 , duoc dat
thang ding

- Nhitng chd nao bi hd , thiéu van khuon ta bu vao bang nhitng tim vangd hoic
nhirng tim van khuén goc trong hay ngoai cho kin tuy theo yéu cau thuc té

Hinh 1-12. So' dd tinh toan

— LH £
(@]
— <
(@] —
C g — <—H Mo Ftlé
L max _ 10
o
— L4

s-® tYhhto nvkcét
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Bang 1-8. Tai trong tinh toan

. Hé s6 vuot tai qtc Ot
STT Tén tai trong Cong thurc 5 5
n kG/m kG/m
1 Ap lyc bé tong méi @6 |gy =~.H = 2500.3,2 1,2 8000 | 9600
2 Tai trong do dAm bé tong | gy = 200kG/ m? 1,3 200 260
3 Tai trong do do bé tong | g = 400kG/ m? 1,3 400 520
4 Téng tai trong =0, +max(d,;q,) 8400 | 10120

+ Tinh toan cop pha theo kha nang chiu luc

Kiém tra cho m¢t tim van khuon kich thude 200x1200
Tai trong tinh toan :

g = q".b=10120x 0,2 = 2024kG/ m

A3
= <RY\W
0 = A

max

Trong do W = 4,42¢m’ vi str dung van khuon thép c6 b =200mm

~ = 0,9 : Hé s diéu kién lam viéc do van khuon bﬁng thép .

10RNW | < 10.2100.0,9.4,42
S

= 64,244cm
20,24

Chon I3 = 60cm
* Kiém tra theo diéu kién d6 vong
bJ§ vong f dugc tinh theo cong thirc :
_ Gl
128E.J
- Téi trong tiéu chuan tac dung 1én 1m dai van khuon 13 :
gs = q°.b=28400x0,2=1680kG/m
V6i thép ta co: E = 2,1.10° Kg/cm?; J = 20,02 cm”’
16,8x 60" l, 60

= = = — _—20,15
128x2,1.10° x 20,02 400 400

0,04<[f]

Ta thay: f < [f], do d6 khoang cach giira cac gong bang ly =60 cm la dam bao.

* Kiém tra kha nang chiu lyc cay chong xién 4o cot

Hinh 1-13. So' @6 lam viéc ciia ciy chdng xién cho van khudn cot:
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q@y qhét

N

<0

P AL 4

L

l

|

%

- Téi trong gié gdy ra phan bd déu trén cot gom 2 thanh phan : gio day va gio hat
(ap luc gid W = Wy . k . ¢ kG/m2 13y theo s6 liéu vé tai trong gi6 nhu phan trén ).

ge = W*. h (KG/m)

h : chiéu rong canh don gi6 16n nhit cta cot (m)

trong d6 ap luc gi6 tinh toan : W = Wy/ 2
_nW kch 1295116.08.0,6

Tacod: q, 5 5 =31,74(kG/cm?)
0 - W, keh 12951160606 o ¢ /omey
2

q=0q+ qn = 31,74 +23,6= 55,34(kG/m)
Quy tai trong phan b thanh tai trong tap trung tai nut:
Pgis = 0.H = 55,34.3,2 = 177,088 kG
=> N = Pys/c0s45° = 177,088/cos45’.
N = 250,44 kG
Dua vao sirc chiu tai va chiéu dai cia cAy chdng don cho trong bang ta chon ciy
chéng V1 cta hang LENEX 1a dam bao kha ning chiu luc
+ Tinh thép neo cot:
Dién tich tiét dién day thép neo: F=—- =
R, 2100
=> chon ddy thép d = 6 mm c6 F = 0,283 cm®

2.4. Tinh toan cép pha, cAy chong dé dim
+ Cop pha day dam
Vén khudn day dam su dung van khuon kim loai, dung cac tdm (220x1200) duoc
tya 1én cac thanh da gd ngang ciia hé chéng ddy dam ( da ngang, da doc, giao PAL ).
Nhirng chd bi thiéu hut hodc c6 k& ho thi diung gd dém vao dé dam bao hinh dang cua
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dam dong thoi tranh bi chay nudc xi mang 1am anh hudng dén chat lugng bé tong

dam.
Bang 1-9. So' d tinh van khudn day dim
q
GV VPPV PR P P P PR LI
X X X S 2
| L | Len 1 La | Lan |
Mmax
= o e
| Lan | Lan | Lan | Lan |
Bang 1-10. T4i trong tinh toan
qtt qtc
STT Tén tai trong Cong thue tinh n p 5
(kG/m°)|(kG/m?)
1 Trong lugng ban than cép pha q° =9, =39%kG/m?) | 1.1 43 39
2 Tai trong ban thain BTCT g; =,h=2600x0,4 | 1.2 | 2184 | 1820
3 Tai trong do do bé tong 0’ = 400 1.3 | 520 | 400
4 Tai trong do dAm bé tong q°=200 1.3 | 260 | 200
5 |Tai trong do ngudi va dung cu thi cong gs =250 1.3 | 325 250
6 |Tong taitrong : q=q; + Uz + Qs+ Quat O 3332 | 2709

+ Tinh toan cop pha theo kha nang chiu lyc
Tai trong tinh toan :
q" =q¢.b=3332x0,22 = 733,04kG/ m
M e = CHE RAW
10
Trong do W = 4,57cm’ vi str dung van khuon thép c6 b =220mm

~ =0,9 : Hé sb diéu kién 1am viéc do van khuon bang thép .

L, < 10R;{W L, < 10.2100.0,9.4,57 = 108.55¢m
dp 7,33

Chon Ly, = 60cm

* Kiém tra theo di€u kién d0 vong

D¢ vong f dugc tinh theo cong thuec :
— QLC dn4
128E.J
- Tai trong tiéu chuan tac dung 1én 1m dai van khuon 1a :
q° = g°.b = 2709%0,22 = 596kG / m
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V6i thép ta co: E = 2,1.10° kG/cm?; J = 22,58 cm”’

5,96 60° 1, 60

= =——=0,15
128x 2,1.10° x 22,58 400 400

=o,013<[f]:

Ta thay: f < [f], do d6 khoang cach giira cac gong bang Lg= 60 cm 1a dam bao.
* Cop pha thanh dam
Cép pha thanh dam tinh toan nhu moét dam lién tuc nhiéu nhip nhan cac nep ding

lam goi tya .

p
A 2z
(I

RNy

l LI
g
l

!
X 3
| Le |

LtI Ltt

N AN N
NP EN NN =

J L | L | L | L |

*- - -

Hinh 1-14. So' dd tinh van khuén thanh dim

- Tinh to4n van khudn thanh diam thuc chat 1a tinh khoang cach ciy chéng xién
ctia thanh dam ,dam bao cho van thanh khong bi bién dang qua 16n dudi tac dung cia
ap luc bé tong khi dam d6.

- Quan niém van khuon thanh dam 1am viéc nhu mot dam lién tuc déu nhip chiu
tai trong phan bb déu q do 4p luc cia bétong khi dam do . ap luyc dam do6 cia bétong
¢6 thé coi nhu 4p luc thuy tinh tac dung 1én van thanh , nd phan b theo lyat bac nhat ,
c6 gid tri (n .y . hy) . Pé don gian trong tinh toan ta cho ap lyc phan bd déu trén toan
bo chiéu cao thanh dam :hy

Chiéu cao lam viéc cua thanh ddm. h = 0,4 cm.
Nhu vay s& duge ghép tir 2 tim van b = 30cm
Bang 1-11. Tai trong tinh toan

- Hé s6 vuot tai qtc Ot
STT Tén tai trong Cong thuc 5 5
n kG/m kG/m
1 Ap lyc bé tong méi @6 |0y =~.H = 2500.0,4 1,2 1000 | 1200
2 | Taitrong do dam bé tong | g5 =200kG/m’ 1,3 200 260
3 Tai trong do do bé tong | gy = 400kG/ m? 1,3 400 520
4 Tong tai trong q=q, +max(q,;q,) 1400 1720

+ Tinh toan cop pha theo kha nang chiu lyc
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Tai trong tinh todn :
dr =q".b=1720x0,4 =688kG/m

A3
= <RY\W
0 = A

max

Trong d6 W = 2.6,55 = 13,1cm® vi sir dung 2 véan khudn thép c6 b = 220mm

~ =0,9 : Hé sb diéu kién 1am viéc do van khuon bang thép .

=Ly < =189,7 cm

10R;{W L < \/10.2100.0, 0.13.1
a,
Chon L,y = 60cm

+ Kiém tra theo diéu kién do vong

b9 vong f dugc tinh theo cong thire :
_ Gl
128E.J
- Téi trong tiéu chuan tac dung 1én 1m dai van khuon 13 :
q° = °.b =1400x 0,6 = 840kG / m
V6i thép ta cé: E = 2,1.10° kG/cm?; J = 2.28,46 = 56,92 cm*

_0,84x60°
128 2,1.10° x56,92

~0,007 <[] =2 ~015

Ta thiy: f < [f], do d6 khoang céach giita cac nep dung bang L= 60 cm 1a dam
bao.
* Pa ngang d dam
Tinh toan da ngang d& dim nhu mdt ddm don gian nhan cac da doc lam géi tua .
Hinh 1-15. so d0 tinh dAm ngang dam

Khoang cach gitra cac da doc dugc chon la : 0,75m

+ Tai trong tinh todn

Gia thiét chon da ngang , kich thuédc tiét dién 8x10cm
R= qg(daydam) X1 4, +2n(hy —h)xq, x1ly, =
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=733 x 0,6 +2x1,1x(0,4—-0,1) x39x0,6 = 455,244 (kG)
Rc - qtac(daydaﬂ) den +2(hd _hs)xqo ><Idn -
=596x 0,6 +2x(0,4—-0,1) x39x0,6 =371,64 (kG)
Oy = Ny,-bh=1,1x600x0,08 x 0,1 = 5,28 (KG/m)
Oy = ",-bh=600x0,08 x 0,1 = 4,8 (kG/m)
Trong do :
. JoN ) X _ 3
", : Trong lwong riéng ctia go ~, = 600kG/m
b : Chiéu rong tiét dién da ngang ,b = 0,08m
h : Chiéu cao tiét dién da ngang , h =0,1m
n:Heésb vuottain=1,1
+ Tinh toan theo kha nang chiu luc
M_ =M _+M' <oxW
Pxl, 455244x75

M . = 2 = 8535,825 (kG.cm)
w9 . o _ 0053X75" _ 57 96(kG.cm)
Mug _ 8535,8254 3720 _ o) 3G/ om? < o = 150kG/ e
W 133,33
Trong d6 : W = b?hz _ 8x10r —=13333cm® ; o =150kG/cm? :tng suat cho phép

cua gob .
Vay da ngang do dam bang gd c6 kich thudc 8x10cm dam bao vé kha niang chiu
luc
+ Kiém tra theo diéu kién bién dang
Taco:f=f +f, <f zli
400

tc 3 3
I it P 37]_654><75 _ 0.045¢m
48 EJ 48 1,1x10° x666,7

5 qu;xljd_ 5 0,048x 75

flz

= _ X — 0,00026cm
384" E) 384 11x10° x666 67
_ £=0,045+0,00026= 0,04526 < f — 9 _ " _q1875cm
400 400
3 3
Trong d6 : J= 20— 810" _ a6 67ems
2 12

E, = 1,1x10° kG/em?

* Pa doc d¥ dam
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Tinh toan da doc d& dim nhu mot dam lién tuc nhiéu nhip , nhan cay chéng

don lam gbi tya

2 14Ptt

[T 1T I T 1111
[A 1200 ’%’” 1200 ”3[’” 1200 ”2%” 1200’:;%”
| - | + |

AN\
Mmax: q"LZs/1 0
+ Tai trong tinh toan

Gia thiét chon da doc , kich thudc tiét dién 8x10cm

pit = &+q&| 455,244  0,053x120
(G}

— + = 230,8kG
2 2 2 2
P. g9l 371,64 0,048x120
pe =t Hal _ 4+ =188, 7kG
) + 2 2 2

Qo = nn,.bh=1,1x600x0,08 x 0,1 =5,28 (kG/m)
O = "g-bh=600x0,08 x 0,1 = 4,8 (kKG/m)
Trong do :
", : Trong luong riéng clia gd Yo = 600kG/m®
b : Chiéu rong tiét dién da ngang ,b = 0,08m
h : Chiéu cao tiét dién da ngang , h=0,Im
n: HE $6 vuottain=1,1
+ Tinh toan cop pha theo kha nang chiu luc
M_=M_+M' <oxW
M!_ =0,19x PY x| = 0,19% 230,8x120 =5262,24 (kG.cm)

tt 2 2
M :q@xl :0,053><12O = 76,23(kG.cm)

mex 10 10
Mg _ 5262244 70,23 _ 45 4G/ em? < o — 150kG/ om?
W 133,33
2 2
Trong d6 : W = % = 8X;O =133,33cm’ ; o =150kG/cm® :ng suat cho phép

cua go .
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Viy da ngang d& dam bang gd c6 kich thudc 8x10cm dam bao vé kha ning chiu
luc

+ Kiém tra theo diéu kién bién dang
Taco:f=f +f, <f :Ii
400

1 PoxI® 1 188,7x120°

fi= —x =X 5 =0,093cm
48 EJ 48 1,1x10° x666,7
tc 4 4
fo Lo daxl' 1 001200 o000
128 EJ 128 1,1x10° x 666,67
| 120

= f=0,093 + 0,00106 = 0,09406 < f =% =""=0,3cm
400 400

3 3
Trong d6 : J = bh™ _8x10° _ 666,67cm*
12 12
E, = 1,1x10° kG/cm?

Vay da doc do dam dam bao dicu kién vé dieu kién d0 vong .

* Kiém tra kha nang chiu luc cdy chéng d& dam
Véi cay chéng dam 1a cay chong don nén ta chi can kiém tra theo cong thirc:
Pmax = 2,14.P% + g}, .1 =2,14.230 + 0,053.120 = 498,56 kG < [P] =5810 kG
KL : Cay chong dii kha ning chiu lyc.
2.5. Tinh toan cdp pha, cAy chong dé san
2.5.1. C6p pha san

Cop pha san tinh toan nhu mot dam lién tyc nhiéu nhip , nhan cac da ngang lam gbi

tua .
Hinh 1-16. so dd tinh toan c6t pha san
qtst
| 600 J 600 J 600 |
Bang 1-12. Tai trong tinh toan
qtt qtc
STT Tén tai trong Cong thure tinh n 9 9
(kG/m?)|(kG/m"?)
1 Trong luong ban thin cbp pha 9°=q,=39kG/m?) | 1.1 | 43 39
2 Tai trong ban than BTCT gy = ~,.h=2600x0,1 | 1.2 312 260
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3 Tai trong do d6 bé tong 0’ = 400 1.3 | 520 400
4 Tai trong do dam bé tong q°=200 1.3 | 260 200
5 | Taitrong do ngudi va dung cu thi cong gs =250 1.3 | 325 250
6 [Tong taitrong : q=qq + 0z + Qs+ Qat Qs 1460 | 1149

Cit mot dai ban rong 1m .Ta co :
gl= g"xb = 1460x1 = 1460 kG/m
gf= g°xb = 1149x1 = 1149 kG/m
+Tinh toan cop pha theo kha nang chiu luc

qt'[|2
M, = 280 < RYW
10

Trong d6 W =5W, =5x4,42 = 22,1cm®
~ =0,9 : Hé sb diéu kién 1am viéc do van khuon bang thép .
R =2100 : Cuong do ctia van khudn thép
tty2 2
M = qi'(;*n _14 5660 — 5256 < 2100x0,9% 22,1= 41769

Vay c6p pha san dam bao kha nang chiu luc

+ Kiém tra theo diéu kién bién dang

D¢ vong f dugc tinh theo cong thuec :

tcy 4
Y S TR S ST

1283 L 17 400 " 400 -
V6i thép ta co: E = 2,1.10° kG/cm?; J = 5xJ,0 = 5x20,01 = 100,05 cm*
11,49 x 60°

= - =0,0055<[ f]=0,15
128x2,1.10° 100,05

Vay c6p pha san dam bao diéu kién do vong

2.5.2. Da ngang do san
Tinh da ngang do san nhu mot dam lién tuc nhiéu nhip nhan cac da doc lam

gdi tua .

Hinh 1-17. so dd tinh da ngang d& san

Gl
HEEEEEEEEEEEEN
zf 1200 ”T 1200 T 1200 T
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+ Tai trong tinh toan
Jg =q"lg4 + my,bh=1460x0,6 + 1,1x600x0,08x0,1 = 887,64 kG/cm
Jg =q°l,, + ~,bh=1149x0,6 + 600x0,08x0,1 = 694,2 kG/cm
Trong do :
", : Trong luong riéng cla gd Yo = 600kG/m®
b : Chiéu rong tiét dién da ngang ,b = 0,08m
h : Chiéu cao tiét dién da ngang , h =0,1m
n:Heésb vuottain=1,1
+ Tinh toan cop pha theo kha nang chiu luc

tt 2 2
M, = Joxla _888x120° _ \ oo com
10 10

2 2
Trong do : W= %:8x10

o =150kG/ cm?: itng sudt cho phép ciia g6 .

=133,33cm®

My _ 12787 —96kG/cm? < o =150kG/cm?

W 13333

Vay chon da ngang d& san bang g c6 kich thuocs 8x10cm dam bao kha ning
chiu luc .

+ Kiém tra theo diéu kién bién dang

D¢ vong f dugc tinh theo cong thuec :

tc |tc
. Uy | <[f]_ld_d_lzo

T 128E3 =L 1T 200 " 200

3 3
V6i gb ta co: E=1,1.10° kG/em?%; J = % = 8?;0 — 666,67 cm”

. 6,942x120°
128x1,1.10° x 666, 67

=0,153cm <[ f]=0,15 cm

Vay da ngang d& san dam bao diéu kién do vong .
2.5.3. Da doc do san
Tinh toan da doc nhu mét dim lién tuc nhiéu nhip , nhan giao PAL lam géi

tua .
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Hinh 1-18 SO dé tl’nh da doc drr ss?ln

1;2,,,&”,,;&”

6@@ | 600 IL 500 |L6@@|L 600_| 600 |

Mgy = @F’ﬂ o @]ﬁﬁ
%iy : lwgw ' l ] ,
1200 1200 1200

,%/%;W\%aw\%;éw

Mines= g0

+ Tai trong tinh toan
Gia thiét chon da doc c¢o kich thudc tiét dién 8x12cm
P& =04 -1 =8,88x120 = 1065,6kG .
Pe=04 1=694x120 =832,8kG .
0 g =y bh=1,1x 600 x 0,08 x 0,12 = 6,336kG .
0 g =",bh=600x 0,08 x 0,12 = 5,76kG .
Trong do :
", : Trong luong riéng cla 2o Yo = 600kG/m®
b : Chiéu rong tiét dién da doc ,b = 0,08m
h : Chiéu cao tiét dién da doc , h=0,12m
n:Hésovuottain=1,1
+ Tinh todn cop pha theo kha nang chiu luc
M_ =M _+M' <oxW
M! . =0,19x P x| =0,19x 10656 x120 = 24296 (kG.cm)
_ Oy xI? - 0,0634x120°

M = =90,72(kG.cm)
10 10
Mo _ 242964 0.72 _ 15716/ en? < 0 —150kG/ om?
W 192
2 2
Trong d6 : W = %: 8x12 =192cm® ; o =150kG/cm? :ung suat cho phép
cia g .
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Viy da ngang d& dam bang gd c6 kich thudc 8x10cm dam bao vé kha niang chiu
luc

Kiém tra theo diéu kién bién dang

Taco:f=f +f, <f :Ii
400

(o 3
f= L, Paxl 1 82820 o oa5em
48 EJ 48 1,1x10°x1152
tc 14 4
fo L, OaxI' 1 00576x120'
128 EJ 128 1,1x10°x1152
_ _ |, 120
= £=0,236 + 0,00736 = 0,24336 < f =% —-""—"-0,3cm
400 400
3 3
Trong d6: J = b’ 8x12’ 1152cm*
12 12

E, = 1,1x10° kG/cm?

Viay da doc do dam dam bao diéu kién vé diéu kién d6 vong .

+Kiém tra kha nang chiu luc ciy chdng d& san

Véi cay chdng san 1a cdy chéng don nén ta chi can kiém tra theo cong thuc:

Pmax = 2,14.P% + ;.1 =2,14.1065,6 + 0,0634.120 = 2288 kG < [P] =5810kG

KL : Cay chong dii kha ning chiu lyc.

2.6. Cong tac cot thép, cop pha cot, dim, san.
2.6.1. CONg tdc cot thép cét, dim, san
2.6.1.1. Cac yéu cau chung d6i véi lap dung ct thép cot, dam, san

- C6t thép dung cho bé tong cot thép phai dam bao cac yéu cau cua thiét ké dong
thoi phai phu hop voi TCVN 5574: 1991 va 1651: 1985.

- Péi véi thép nhap khau can c6 cac ching chi k¥ thuat kém theo va can ldy miu
thi nghiém kiém tra theo TCVN.

- Cbt thép c6 thé gia cong tai hién trudng hodc nha may nhung phai dam bao
mure do co gidi phu hop véi khéi luong can gia cong.

- Trude khi str dung thép phai dugc thi nghiém kéo, udn. Néo cot thép khong ro
s6 hiéu thi phai qua thi nghiém xat dinh céac gidi han bén, gid1 han chay cua thép, méi
duoc su dung.

- C6t thép dung cho bé tong cbt thép, trudc khi gia cong va trude khi d6 bé tong
phai dam bao bé mit sach, khong dinh bun, ddu mé, khong co vay sat va cac 16p gi.

- Céc thanh thép bi bep, bi gidm tiét dién do 1am sach hodc do céc nguyén nhan

khac khong vugce qua gidgi han cho phép 1a 2% duong kinh.
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- C6t thép khi dém vé cong trudng phai dugc xép vao kho va dit cach mat nén
30cm. Néu dé ngoai troi thi nén phai dugc rai da dam, c6 d6 déc dé thoat nudc tot phai
c6 bién phap che day.

*Gia cong cbt thép

Cot thép c6 thé gia cong theo phuong phap thil cong hodc co gidi.

- Gia cong theo phuong phap thi cong 14 phuong phap truyén théng, dung cuy 1a
van, bla, ¢6 vu diém 1a dung cy don gian, thao tac dé dang, rat phu hop cho céc loai
thép c6 tiét dién nho. Nhuoc diém 12 ton thoi gian, khong phit hop véi cac loai thép co
tiét dién 16n.

- Gia cong theo phuong phép co gidi, dung cu 1a mdy, c6 vu diém 1a tan dung
dugc may moc, thao tac nhanh, rut ngén dugc thoi gian gia cong, Nhugc diém 1a doi
hoi phai c6 thiét bi may moc chuyén ding.

- TUr cac wu nhuoc diém da phan tich ta chon phuong phap thi cong gia cong lap
dung cdt thép bang phwong phap thu cong két hop véi co gidi.

*Lam thang cot thép

- Trong khi van chuyén c6t thép hay bj cong vénh, hodc cdt thép c6 dudng kinh
nho thudng ¢ dang cudn vi vay trudce khi gia cong ta phai lam thing cdt thép. Dé viéc
do, cat,udn duoc chinh xéc,lép dung dé dang, cot thép lam viéc tdt trong két cAu bé
tong cot thép.

- C6t thép cudn ta cb thé ding toi dé kéo, san kéo nén co chiéu dai tir 30- 40m,
chiéu rong it nhat 1,5m, bd tri ngay canh xudng, mat san duoc rai xi nho, xung quanh
¢6 rao chin bao vé, c6 bién bao cdm ngudi qua lai.

- C6t thép cudn ta c6 thé dung toi dé kéo, san kéo nén co6 chiéu dai tir 30- 40m,
chiéu rong it nhét 1,5m, bd tri ngay canh xudng, mat san duoc rai xi nho, xung quanh
¢6 rao chin bao vé, c6 bién bao cdm ngudi qua lai.

- C6t thép c6 dudng kinh tir 12mm tro 1én thé dung van hodc ding may dé nén
thang.

*Cao ri cho c6t thép

Néu cbt thép dém vao gia cong lap dung ma bi ri thi phai cao ri cho cdt thép, cao
ri cho cbt thép dé ting d6 bam dinh giita bé tong va cdt thép, co thé dung ban chai
hodc dung may dé cao ri cho cdt thép.

*Cat cbt thép

- Trudc khi cat phai nghién ciru ban v& dé xac dinh hinh dang, kich thudc, sd
luong, chung loai ... Cha v thép khi bi cit s& bi gian dai, nén khi cat phai trir do gian
dai cua thép:

+ Khi goc ubn 1a 450 thi c6t thép gian dai mot doan 13 0,5d;

+ Khi goc udn 14 900 thi ¢t thép gian dai mdt doan 1a 1d;

147



CONG TRINH: KY TUC XA 6 TANG TRUONG PAI HOC MO - PIA CHAT

+ Khi goc udn 12 1350 hay 1800 thi cdt thép gian dai mdt doan 1a 1,5d;

- Sau khi tinh toan xac dinh dugc chiéu dai cu thé cua ting thanh thép ta tién
hanh cét ct thép, co thé cét béng thi cong nhu dung cua sat, dot, kim cong luc hoac
dung may dé cat cot thép nhu dung may ban, may cim tay, mdy sn,...

*Udn cbt thép

- C6t thép sau khi cit xong can dugc udn dé tao ra hinh dang va kich thude theo
thiét ké. Thép tron tron phai dugc udn moéc hai dau dé néu vao bé tong, cot thép
thuong dugc udn nhu sau:

+ Ubn moéc goc udn 1800 véi thép tron;

+ Ubn vai bd goc udn 450 ;

+ Ubn goc 1800 voi thép cho, thép neo, thép dai;

+ Ubn goc 3600 voi thép vong tron;

- C6 thé udn thép bang thu cong nhu dung van, cang, Hodc dung may dé udn

* N6i cot thép

- Vi tri ndi cdt thép phai 13 vi tri ¢6 noi luc nho nhat

- C6t thép duogc ndi bang ba cach: Noi budce, ndi han, ndi dung dng nbi.

* Noi bude

- Khi ndi budc dung thép mém 1mm dé budc ¢ ba diém ctia méi ndi va chiéu dai

cuia moi noi dugce xac dinh nhu trong bang.

Chicu dai n6i budc
Loai cbt thép Vung chiu kéo Vung chiu nén
Dam tudng Két ciu khac | C6 méc Khong moc
Thép tron tron 40d 30d 20d 30d
Thép can nong c6 go | 40d 30d - 20d
Thép kéo ngudi 45d 30d 20d 30d

- Khi ndi thép tron phai uén moc 1800, thép c6 khong can uon moc.

- Phuong phap ndi budc chi duoc ding cho thép ¢ dudong kinh <16mm

- Trén mdi tiét dién cit ngang, s6 mdi ndi khong qua 25% voi thép tron va 50%
thép c6 go.

* N6i han

C6t thép duge ndi han cé kha ning chiu luc ngay, do d6 duoc dung phd bién,
nhat 13 ddi véi cbt thép c6 duong kinh 16n, nhung lai c6 nhuoc diém 13 gay hién tuong
cung ngudi.

Cong tac ct thép cot.

- Sau khi gia cong va sip xép ding chung loai ta ding can tryc thap dua cbt thép

1én san tang 5.
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- Kiém tra tim, truc cta cot va vach, van chuyén cot thép dén tung vi tri, tién
hanh lap dung dan gido, san cong tac (dan gido Minh Khai).

- Pém du sb lugng cot dai 16ng trude vao thép chd cot.

- Tién hanh ndi ¢t thép chiu luc véi thép chd biang phuong phap nbi timg thanh
va han theo ding yéu cau.

Chu y: Truc hai thanh thép ndi v6i nhau phai tring nhau. Khi mbi han ngudi
phai cao sach vi han.

- N&i budc cbt dai tir dudi 1én theo diing khoang cach thiét ké, sir dung san cong
tac dé budc cdt dai & trén cao. Moi ndi bude cdt dai phai dam bao chic chédn dé tranh
lam sai léch, xdc xéch khung thép.

- Can budc sin cac vién ké bang bé tong co rau thép vao cac cbt dai dé dam bao
chiéu day 16p bé tong bao vé, cac diém ké cach nhau 60cm.

- Chinh tim c6t thép sao cho dat yéu cau dé chuan bj 1ap dung van khuon.

Cha y: cbt thép duge thiét ké cat theo hai ting mot nén trong qua trinh thi cong
phai c6 bién phap neo giit 6n dinh khung thép.

*Cong tac cot thép dam, san

+Nhitng yéu cau k¥ thuét:

- Khi d4 kiém tra viéc lip dung van khudén dam san xong, tién hanh 1ip dung cbt
thép. Can phai chinh cho chinh xéc vi tri cot thép trude khi dat vao vi tri.

- Pbi v6i cbt thép dam san thi dugc gia cong ¢ dudi trude sau d6 dung can truc
thap dua c6t thép 1én san ting 6 rdi van chuyén vao vi tri can lap dung.

- Cbt thép phai dam bao c6 chiéu day 16p bé tong bao vé.

- Tranh dim d¢ 1én c6t thép trong qua trinh 1ap dung cot thép va thi cong bé tong.

+ Bién phap lap dung:

- Cbt thép dam duoc dit sau khi lip van ddy dam sau khi lap xong méi tién hanh
lap van khuon thanh dam van khuonn san

- Pit doc hai bén dam hé thong ghé ngua mang cac thanh da ngang. Pit cac
thanh thép cau tao 1én cic thanh da ngang d6. Ludn cbt dai duge san thanh ting tam,
sau do6 ludn cdt doc chiu lyc vao. Tién hanh budc cdt dai vao cdt chiu luc theo ding
khoang cach thiét ké. Sau khi budc xong, rit da ngang ha cot thép xudng van khudn
dam.

- Trude khi lap dung c6t thép vao vi tri can chi ¥ dit cac con ké co chiéu day
bang chiéu day 16p bé tong bao vé duoc duc sin tai cac vi tri can thiét tai day van
Khuon.

- C6t thép san duoc lap dung tryc tiép trén mat van khudn. Rai cac thanh thép
chiu m6 men duong trude, ding thép (1-2)mm budc thanh ludi , sau d6 1a lap cbt thép
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chiu mé men 4m. Cin c6 san cong tac va han ché di lai trén san dé tranh dam dé 1én
thép trong qua trinh thi cong.

- Khi 1ap dung cdt thép san phai dung cac con ké bang bé tong c6 gin rau thép co
chiéu day bang 16p BT bao vé va budc vao mat ludi cia thép san.

Sau khi 1ip dung cot thép can nghiém thu can than truéc khi quyét dinh do bé
tong dam san.

2.6.1.2. Cong tic cép pha cot, dam, san

+ Céc yéu cau chung ddi vé6i 1ap dung cop pha cot, dam, san.

- Cop pha phai dugc ché tao ding hinh dang , kich thudc cta cac bo phan két cdu
cong trinh . Cop pha phai du kha nang chiu luc theo yéu cau

- Cép pha phai dam bao yéu cau thao lap dé dang .

- Cp pha phai kin khit , khong gdy mét nudc xi ming .

- Cép pha phai phu hop véi kha ning van chuyén , lip dit trén cong truong .

- Cop pha phai c6 kha ning st dung lai nhiéu lan .

+ Cong tac cop pha cdt

- Véan khuén str dung cho thi cong bé tong cot 1a van khudn va ciy chdng thép
dinh hinh.

- Chan cdt, vach phai dé 1 18 ctra nho 1am vé sinh trudc khi d6 bé tong bang cach
ghép so le mot tam cdp pha hodc duc trude 15.

- Chan c¢ot duge dinh vi va ¢b dinh bﬁng cach han chan co

- Véan khuén cot, vach dugc lap sau khi da ghép cbt thép cot.

- bé gilt cho van khuén 6n dinh, ta c6 dinh ching béng dan gido, cac thanh
chbng xién ddi véi cac cot bién ta ding két hop cac thanh chdng xién va giang chong
tang do dé diéu chinh cot.

- Pé dua van khudn vao dung vi tri thiét ké can thyc hién theo cac budc sau

+ Xac dinh tim ngang va doc cua cot, vach roi vach mat cit cta cot, vach 1én nén,
ghim khung dinh vi chan véan khuon.

+ Ddi voi cot ta dung 3 mat van da ghép lai véi nhau vao vi tri, ghép tam con lai,
chéng so bd, doi kiém tra tim va canh, chéng va neo ky.

+ Pbi vi vach thi ta dung timg canh mot bang cach nghép hai mit ciia chung lai
v6i nhau theo dung thiét ké, lip dung da ngang va bu 16ng neo vao neo chat (bu 1ong
neo duoc neo chit thong qua da ngang bén trong vach dugc dit dng PVC @21) rdi dua
vao dung vi tri sau do chéng tam. kiém tra tim va canh, do thrflng ding, kich thuodc
thong thuy cua cau thang, chiéu day vach . Tién lip cic da doc va chdng ,neo ding
thiét ke .
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+ Kiém tra lai d6 thang dmg dé chuan bi do bé tong.

* Cong tac cOp pha dam, san

+ Nhitng yéu cau khi lip dung van khuon:

- Van chuyén 1én xudng phai nhe nhang, tranh va cham x6 diy 1am van khuon bi
bién dang.

- Van khuon dugc ghép phai kin khit, dam bao khong mat nude xi mang khi db
va dam bé tong.

- Phai 1am vé sinh sach s& van khuon va truéc khi lip dung phai quét mot 16p dau
chdng dinh dé cong tac thio d& sau nay duoc thuc hién dé dang.

- Cot chdng duoc giang chéo, gidng ngang du sé luong, kich thude, vi tri

- Cac phuong phap lap ghép van khudn, xa gd, cot chdng dam bao theo nguyén
tac don gian va dé thdo. B phin nao can thio trudc khong bi phu thude vao bd phan
théo sau.

- Cot chéng duoc dua trén nén viing chic, khong truot. Phai kiém tra do viing
chic cua van khudn, xa gé, cot chéng, san cong tac, duong di lai dam bao an toan.

* Trinh ty lip dung

- Sau khi d6 bé tong cot xong 1-2 ngdy ta tién hanh thdo d& van khuon cot va tién
hanh lip dung van khudén dam san. Trudc tién ta dung hé san cong tac dé thi cong lap
dung van khuon dam san.

- Kiém tra tim va cao trinh gbi dim, cing diy khong ché tim va xac dinh cao
trinh van ddy dam.

- Lap hé thong gido chéng, da ngang, da doc: dit cac thanh da doc 1én dau trén
cua hé gido PAL; dat cac thanh da ngang 1€n da doc tai vi tri thiét ké; c¢d dinh cac
thanh da ngang bang dinh thép, lip van day dam trén nhitng da ngang d6

- Tién hanh lip ghép van khudn thanh dam, lién két voi tAm van day bang tim
goc trong va cht ném .

- 6n dinh van khuén thanh dam bang cac thanh chdng xién, cac thanh chéng xién
nay duoc lién két voi thanh da ngang bang dinh va cac con ké gitt cho thanh chéng
xién khong bi trugt. Tiép d6 tién hanh lap dung van khuon san theo trinh ty sau:

+ Pit cac thanh da doc 1én trén cac kich dau cua cay chong to hop.

+ Tiép d6 lap cac thanh da ngang 1én trén cac thanh da doc véi khoang cach
60cm.

+ Lap dat cac tAm van san, lién két bang cac chdt ném.

+ Diéu chinh ¢t va do bang phang ciia cac thanh da, khoang cach cac thanh da
phai diing theo thiét ké.

+ Kiém tra d6 6n dinh cta van khuon.

+ Kiém tra lai cao trinh, tim cot cua van khuon dam san mot lan nira.
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+ Céc ciy chéng dam duoc giang gitr d& dam bao d6 6n dinh.

2.7 Cong tic bé tong cot, dam, san
2.7.1. Cong tac bé tong cot

- Sau khi nghiém thu xong c6t thép va van khuén tién hanh d6 bé tong cot, vach
thang may.Trudc khi d6 phai tién hanh don rira sach chan cot, danh som bé mit bé
tong cii roi moi do. Kiém tra lai van khuon.

- Bé tong str dung & ddy 1a bé tong thuong phdm, dugc van chuyén dén cong
truong bang 6 to chuyén dung, sau d6 duogc d6 vao vi tri timg cot bang may bom bé
tong.

- Khi tién hanh céng tac d6 bé tong can tudn theo cac yéu cau chung nhu sau :

+ Bé tong tron theo diing méc thiét ké. M300

+ Do trude mot 10p vira xi mang cat day 5 cm & chan cot dé sau day do rd chan
cot.

+ Chiéu day mdi 16p dd bé tong phai dam bao dam thau sudt dé bé tong dic chic.

+ Bé tong phai d6 lién tuc d6 t6i ddu dAm ngay toi d6 , d6 cot ndo xong ngay cot
d6, dén ¢t cach ddy dam sau ndy 5 cm.

+ Bé tong dugc dam bang dam dui, chiéu day mdi 16p dam tir 20 - 40cm, dam
16p sau phai an xuéng 16p trude 5-10cm. Thoi gian dam tai mot vj tri phu thude vao
may dam, khoang 30-40 giay.

- Trong khi d6 bé tong c6 thé gd nhe 1én thanh van khuon dé ting d6 nén chit cia
bé tong. Do bé tong cot bd tri cac gido canh cot do bé tong.

- Khi rat dam ra khoi bé tong phai rat tir tir va khong duogc tat dong co trude va
trong khi rat dam, lam nhu vay sé& tao ra mot 16 rdng trong bé tong.

- Khong duoc dam qua lau tai mot vi tri, tranh hién tuong phan tﬁng. Thoi gian
dam tai mot vi tri < 30 (s). Pam cho dén khi tai vi tri ddm ndi nuée xi mang bé mit va
thdy bé tong khong con xu hudng tut xudng nira 1a dat yéu cau.

- Khi ¢dm khéng dugc bo sot va khong dé qua ddm cham vao cdt thép 1am rung
cot thép phia sdu noi bé tong dang bt dau qua trinh ninh két dan dén lam giam luc
dinh gitra thép va bé tong.

2.7.2 Céng tdc bé tong dam, san

- Dé khong ché chiéu day san, ta ché tao nhitng cot mdc bang bé téng c6 chiéu
cao bang chiéu day san (h = 10 cm).

* Yéu cau vé vira bé tong:

- Vita bé tong phai duoc tron déu va dam bao dong nhat thanh phan.

- Thoi gian tron, van chuyén, d6, ddm phai duoc rat ngin, khong duoc kéo dai

thoi gian ninh két cua xi mang.
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- Bé tong phai c6 do linh dong (46 sut) dé thi cong, dap ung dugc yéu cau két

* Yéu cau vé van chuyén vita bé tong:

- Phuong tién van chuyén phai kin, khong duoc lam ro ri nuée xi ming. Trong
qua trinh van chuyén thung tron phai quay véi toc do theo quy dinh.

- Tuy theo nhiét do thoi diém van chuyén ma quy dinh thoi gian van chuyén
nhiéu nhat. Vi du:

& nhiét d6: 200 +300 thi t < 45 phut.

100 + 200 thi t < 60 phut.

Tuy nhién trong qué trinh van chuyén cé thé xay ra nhitng truc tric, nén dé an
toan co thé cho thém nhitng phu gia déo dé 1am ting thoi gian ninh két ctia bé tong co
nghia 13 tang thoi gian van chuyén.

- Khi xe tron bé tong ti cong trudng, trude khi do, thung tron phai duoc quay
nhanh trong vong mot phit roi mai duge do vao xe bom.

- Phai ¢6 ké hoach cung tmg du vita bé tong dé do lién tuc trong mot ca.

* Thi cdng bé téng:

Sau khi cong tac chudn bi hoan tat thi bat dau thi cong bom bé tong:

- Trong pham vi d6 bé tong, mit bang cong trinh khong rong 1dm chi can mot vi
tri ding cia xe bom bé tong & dat gitra cong trinh.

- Lam san cong tic bang mot mang van dit song song véi vét do, gitp cho su di
lai ctia cong nhan tryc tiép d6 bé tong

- Hudng d6 bé tong tir truc 1 dén truc 7 ciia cong trinh bang mot mii d6

- Dung vira xi ming dé rira dng van chuyén bé tong trudc khi do

- Xe bé tong thwong pham 1ui vao va trat bé tong vao xe bom di chon, xe bom bé
tong bat dau bom.

- Nguoi diéu khién giit voi bom ding trén san ting 6 vira quan sat vira diéu khién
vi tri ddt voi sao cho hop véi cong nhan thao tac bé tong theo hudng d6 thiét ké, tranh
doén BT mét chd qua nhiéu.

- D6 bé tong theo phuong phap db tir xa vé gan so véi vi tri xe bom. Trude tién
d6 bé tong vao dam ( d6 1am 2 16p theo hinh thirc bac thang, d6 toi ddu dam toi do,
trén mot 16p d6 xong mot doan phai quay lai d6 tiép 16p trén dé tranh cho bé tong tao
thanh vét phan cach lam giam tinh dong nhat cia bé téng ). Hudng do bé tong dam
theo hudng d6 bé tong san.

- P6 dugc mot doan thi tién hanh dam, dam bé tong dam bang dam dui va san
bang dim ban. Cach ddm dam dui d3 trinh bay & cac phan trude con dam ban thi tién
hanh nhu sau:

+ Kéo dam tir tir va dam bao vi tri sau gdi 1én vi tri trude tir 5-10cm.
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+ Pam bao gid thay vita bé tong khong sut 1an rd rét va trén mat ndi nude Xi
mang thi thoi tranh ddm mot chd lau qua bé tong s& bi phan ting. Thuong thi khoang
30-50s.

- Sau khi d6 xong mét xe thi 1ui xe khac vao db tiép. B6 tri xe vao d6 va xe do
xong di ra khong bi vuéng méic va dam bao thoi gian nhanh nht.

Cong tac thi cdng bétong ctr tuan tu nhu vay nhung van phai dam bao cac diéu
kién sau:

- Trong khi thi cong ma gip mua van phai thi cong cho dén mach nging thi
cong. Piéu nay thuong gip nhat 1a thi cong trong mua mwa. Néu thi cong trong mua
mua can phai co cac bién phap phong ngira nhu thoat nude cho bé tong da do, che

chan cho bétong dang do6 va cac bai chira vat li¢u.

HUONG DO BE TONG

T2 m/

eliHxe 72250k

2

- Néu dén gio nghi ma chua d6 téi mach nging thi cong thi van phai d6 bé tong
cho dén mach nging méi dugc nghi. Tuy nhién theo tinh toan thi thi céng dim san
trong 1ca nén ta khong b tri mach ngimg. Néu gip su ¢ can 1am mach ngimg thi phai
theo cac chi dan sau.

+ Phai b tri mach nging thang dang va nén chuan bi cac thanh van gd dé chan
mach ngung; vi tri mach ngung nam vao doanl/4 nhip san.

+ Khi d6 bé tong & mach ngung thi phai 1am sach bé mit bé tong cil, tudi vao do
nudce hd xi mang rdi mai tiép tuc do bé tong mai vio.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho
cac 1an sau tranh dé vira bétong bam vao lam hong.

Chu ¥ : dé thi cong cot thuan tién khi d6 bé tong san ta cam cac thép dit cac moc
thép cho tai nhitng vi tri dé chéng chinh c6t . nhdm muc dich tao nhirng diém tua cho
cong tac thi cong lap dung van khuon cot . cac doan thép ndy (>16) udn thanh hinh
chitr U va cam vao bang chiéu day cia san
2.8. Cong tac bao duong bé tong

2.8.1. Yéu cdu trong cong tic bio dwéng bé tong.

- Qua trinh dong clmg ciia vita bé tong chil yéu dugc thuc hién boi qué trinh thiy
hoéa xi ming. Qua trinh thity héa nay dugc xay ra tot khi & nhiét d6 va do am thich hop
(nhiét do tir 20-28°C, d6 am tir 80-100%). Bao dudng bé tong chinh 1a lam cho qué

trinh thity hoa ciia xi mang xdy ra triét dé.
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- Bao dudng bé tong phai dam bao bé mit bé tong ludn uét. Bao dudng bé tong
trén cong trudng bang cach tudi nudc sach vao bé mat cua khdi bé tong.

- Thot gian bao dudng: Theo qui pham.

- Trong thot gian bao dudng tranh cac tac dong co hoc nhu rung dong, lyc xung
kich tai trong va cac luc dong c6 kha nang gay luc hai khac.

2.8.2. Bdo dwdng bé tong.

- Cong trinh thi cong ¢ thi xaz Phiic Yén thudc tinh Vinh Phuc thy6c vung a theo
ban d6 phan ving khi hau bao dudng bé tong. Do thi cong vao mua khé nén thoi gian
bao dudng bé tong phai tién hanh trong 4 ngay.

- Ngay sau khi d4 bé tong xong phai tién hanh che phu cho bé mit bé tong

- Trén mit bé tong sau khi d6 xong can phu 1 16p giit d6 4m nhu bao tai, mun
cua... dé bé tong vira khong chiu tic dong ctia 4nh ning mit troi vira khong bi bbc hoi
nuéc nhanh. Tt nhat khi bé tong dat cudong do 5kG/cm2 (tire 14 sau 3-5h) bat dau tudi
nuéc thudng xuyén giit 4m cho bé tong.

- Song song v&i viée che phi ta con phai bao dudng bang tudi nudc va viée tudi
nuéc duoc thyc hién theo yéu cau cia TCVN 5592 : 1991. Viéc tudi nude phai dap
mg yéu cau thoat nhiét nhanh khoi khdi bé tong. Vi vay chu ky tudi nudc can dam
bao sao cho bé mit bé tong luon udt. Nhiét do nudc tudi va nhiét do bé mit bé tong
khong nén chénh nhau qua 150C.

- Thoi gian gitr @ am cho bé tong 13 4 ngay. Ba ngay dau cit sau 2 tiéng dong ho
tudi nudc mot 1an, ngay thir 4 cir 3-10 tiéng tudi nude 1 lan.

- Khi bao dudng chu y: Khi bé tong chua du cuong do, tranh va cham vao bé mat
bé tong. Viéc bao dudng bé tong tot s& dam bao cho chat luong bé tong diing nhu mac
thiét ké va giup cho két cdu lam viéc 6n dinh sau nay.

2.9. Thao d& van khuén
2.9.1 Yéu cdu chung:

- Chi duogc thao d& van khudn sau khi bé tong da dat cuong do qui dinh theo
huéng dan ctia can bo ki thuat thi cong.

- Khi thdo d& van khuén phai thao theo trinh ty hop 1y phai c6 bién phap dé
phong van khudn roi, hodc két ciu cong trinh bi sap do bat ngd. Noi thao van khudn
phai ¢6 rao ngin va bién béo.

- Truéce khi thao van khudn phai thu gon hét cac vat lidu thira va cac thiét bi dat
trén cac bo phan cong trinh sap thao van khudn.

- Khi thao van khudn phai thudng xuyén quan sat tinh trang cac b phan két cau,
néu c6 hién twong bién dang phai nglng thao va bao cdo cho can bo k¥ thuat thi cong
biét.
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- Sau khi théao van khuon phai che chin cac 16 hong cta cong trinh khong duoc
dé van khudn da tho 1én san cong tac hodc ném van khuon tir trén xudng, van khuon
sau khi thdo phai dugc dé vao noi qui dinh.

- Thao d& van khuén ddi voi nhimg khoang d6 bé tong cbt thép c6 khau do 16n
phai thuc hién day du yéu cau néu trong thiét ké vé chong d& tam thoi

2.9.2 Thao dé cop pha cot:

- Do van khuén ¢t 13 van khuon khong chiu lyc nén sau hai ngay c6 thé thao d&
van khuon cot dé 1am céc cong tac tiép theo: Thi cong bé tong dam san.

- Trinh tu thao d& van khudn nhu sau:

+ Th&o cay chong, diy chang ra trudc.
+ Thao gong , da doc, bu 16ng neo, da ngang,va cudi cung 1a thao
d& van khuon ( thao tir trén xubng dudi ).
2.9.3 Thdo dé cép pha dim san:

- Cong cu thao lip 1a baa nhd dinh, xa cdy va kim rat dinh.

- Déu tién thdo van khuén dam trude sau d6 thdo van khuén san

- Cach thao nhu sau:

+ Pau tién ta néi cac chdt dinh cua cdy chdng t6 hop ra.

+ Tiép theo d6 1a thao cac thanh da doc va cac thanh da ngang ra.

+ Sau d6 thao cac chdt ném va thao cac van khuon ra.

+ Sau cung l1a thao cdy chdng t6 hop.

-Chuy:

+ Sau khi thao cac chdt dinh cua cdy chong va cic thanh da doc, ngang ta can
thdo ngay van khuon chd do ra, tranh thao mot loat cac cong tac trude roi mai
thdo van khuon. Piéu nay rat nguy hiém vi c6 thé van khudn sé& bi roi vao dau
gay tai nan.

+ Nén tién hanh tuan ty cong tac thao tir dau nay sang dau kia.

+ Théao xong nén cho ngudi ¢ dudi d& van khudn tranh quing quat xudéng san
lam héng san va cac phu kién.

+ Sau cung 1a xép thanh tiing chong va dung ching loai dé van chuyén vé kho
hoidc di thi cong noi khac duoc thuan tién dé dang.

2.9.4 Sira chiva khuyét tit trong bé tong

Khi thi cong bé tong cdt thép toan khoi, sau khi di thao d van khuon thi thuong
xay ra nhitng khuyén tat sau:

* Hién tuong 16 bé tong:

- Céc hién tugng r6:

+ RO mit: rd ngoai 16p bao vé cdt thép.

+ R0 sau: 16 qua 16p cdt thép chiu lyc.
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+ R thau subt: 0 xuyén qua két cau.

- Nguyén nhan:

- Do van khuon ghép khong khit 1am ro ri nude xi mang. Do vita bé tong bi phan
tang khi d6 hodc khi van chuyén. Do ¢am khong k¥ hodc do d6 day cua 16p bé tong d6
qua 16n vuot qua anh huong cia ddm. Do khoang cach gitra cac c6t thép nho nén vira
khong lot qua.

- Bién phap sua chira:

+ Pbi véi rd mit: dung ban chai sit tiy sach cac vién da nam trong ving rd, sau
d6 dung vira bé tong s6i nhd mac cao hon mac thiét ké trat lai xoa phang.

+ i voi rd sau: dung duc st va xa beng cdy sach cac vién da nam trong ving
1, sau d6 ghép van khudn (néu can) do vira bé tong s6i nhd méac cao hon mac thiét ké,
dam ky.

+ Dbi véi rd thau sudt: trude khi stra chira can chdng d& két cau néu can, sau d6
ghép van khuon va do bé tong méc cao hon mac thiét ké, dam ky.

* Hién tuong tring mit bé tong:

- Nguyén nhan: Do khong bao dudng hodc bao dudng it nudc nén xi ming bi mat
nudc.

- Stra chira: Pap bao tai cat hodc mun cua, tudi nudc thudng xuyén tir 5 +7 ngay.

* Hién tugng nut chan chim:

- Khi thao van khudn, trén bé mat bé tong c6 nhitng vét nirt nho phat trién khong
theo hudéng nao nhu vét chan chim.

- Nguyén nhan: do khong che mat bé tong méi d6 nén khi troi ning to nude bdc
hoi qué nhanh, bé tong co ngdt [am nt.

- Bi¢n phap sura chita: dung nudc xi mang quét va trat lai sau do phu bao tai tuoi
nuéce bao dudng. Coi thé dung keo SIKA, SELL .. bang cach vé sinh sach sé& rdi bom
keo vao.
2.10.An toan lao dong trong cong tac xay va cong tac hoan thi¢n

2.10.1. Cong tac xdy twong

- Kiém tra tinh trang cua dan gido gia d& phuc vu cho cong tac xdy, kiém tra viéc
sap xép bd tri vat lidu va vi tri cong nhan dimg lam viéc trén san cong tac.

- Khi xay dén @6 cao cach nén hodc san nha 1,5 m phai bac dan gido, gia do.

- Chuyén vat liéu (gach, vira) 1én san cong tac & do cao trén 2m phai dung cac
thiét bi van chuyén. Ban nang gach phai c6 thanh chac chan, ddm bao khong roi d6 khi
nang, cAm chuyén gach bang cach tung gach 1én cao quéa 2m.

- Khi 1am san cong tac bén trong nha dé xay thi bén ngoai phai dit rao ngan hoic
bién cAm cach chan tudng 1,5m néu do cao xay < 7,0m hodc cach 2,0m néu d6 cao xay

> 7,0m. Phai che chan nhiing 15 tudng & ting 2 tré 1én néu ngudi c6 thé lot qua duoc.
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- Khong dugc phép :

+ Pung & bo tudong dé xay

+ bi lai trén bo tuong

+ Pimng trén mai hat dé xay

+ Tya thang vao tudng méi xay dé 1én xudng

+ Pé dung cu hodc vat lidu 1én bo tudng dang xay

- Khi x4y néu gip mua gi6 (cAp 6 tré 1én) phai che ddy chdng d& khéi xay can
than dé khoi bi x6i 16 hoic sap d6, dong thoi moi nguoi phai dén noi 4n nép an toan.

- Khi xay xong tudng bién vé mua mua bio phai che chan ngay.

2.10..2 Cong tac hoan thién

- Str dung dan gi4o, san cong tac 1am cong tac hoan thién phai theo sy huéng dan
ctia can bo k¥ thuat. Khong duoc phép dung thang dé lam cong tac hoan thién & trén
cao.

- Can bd thi cong phai dam bao viéc ngat dién hoan thién khi chuén bi trat, son,...
1én trén bé mait cta hé théng dién.

* Tréat

- Trét trong, ngoai cong trinh can st dung dan gido theo quy dinh cta quy pham,
dam bao 6n dinh, viing chic.

- Cam dung chat doc hai dé 1am vira trat mau.

- Pua vira 1én san ting trén cao hon 5m phai dung thiét bi van chuyén 1én cao
hop 1y.

- Thung, x6 ciing nhu cac thiét bi chira dung vita phai dé o nhiing vi tri chic chan
dé tranh roi, trugt. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.

* Quét voi, son

- Dan giao phuc vu phai dam bao yéu cau cta quy pham quy dinh chi duoc dung
thang tua dé quét voi, son trén 1 dién tich nho & do cao cach mat nén nha (san) < 5m.

- Khi son trong nha hodc dung cac loai son c6 chira chat doc hai phai trang bi cho
cong nhan mit na phong doc, trude khi bat dau lam viée khoang 1h phai mé tat ca cac
clra va cac thiét bi thong gié ciia phong do.

- Khi son, cong nhan khong dugc lam viéc qua 2 gio.

- CAm nguoi vao trong budng da quét son, voi, co pha chat doc hai chua kho va
chua dugc thong gi6 tot.

5. Bién phap an toan khi tiép xtic véi may moc:

- Trude khi bat dau lam viéc phai thuong xuyén kiém tra day cap va day cau dem
ding. Khong duoc cau qua strc nang ctia can truc, khi cdu nhitng vat lidu va trang thiét
bi c6 tai trong gan gidi han stc nang can truc can phai qua hai dong tac: dau tién treo

cao 20-30 cm ki€m tra moéc treo ¢ vi tri d6 va sy 6n dinh cia can truc sau d6 modi nang
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1én vi tri can thiét. TSt nhat tit ca cac thiét bi phai dugc thi nghi¢m, kiém tra trude khi
st dung chiing va phai dong nhan hiéu c6 chi din cac strc cau cho phép.

- Nguoi 14i can truc phai qua dao tao, ¢6 chuyén mon.

- Nguoi 1ai can truc khi cau hang bat budc phai bao trudc cho cong nhan dang
lam viéc ¢ dudi bang tin hiéu 4m thanh. Tat ca cac tin hiéu cho tho 14i can truc déu
phai do t6 truong phat ra. Khi cau cac cau kién co kich thudc 16n doi truong phai truc
tiép chi dao cong viéc, cac tin hi¢u dugc truyén di cho nguoi lai ciu phai béng dién
thoai, bang vo tuyén hodc bang cac diu hiéu qui udc bang tay, bang cd. Khong cho
phép truyén tin hi¢u bang 10i noi.

- Cac cong viéc san xuit khac chi duoc cho phép lam viéc ¢ nhitng khu vuc
khéng nam trong ving nguy hiém cila can truc. Nhimng ving lam viéc ciia can truc
phai c6 rao ngin dit nhitg bién chi dan nhitng noi nguy hiém cho nguoi va xe co di
lai. Nhitng t6 doi cong nhan lap rap khong dugce ding dudi vat cu va tay can cua can
truc.

- P6i v6i tho han phai c¢6 trinh d6 chuyén mén cao, trudc khi bit dau cong tac
han phai kiém tra hiéu trinh cac thiét bi han dién, thiét bi tiép dia va két ciu ciing nhu
d6 bén chic cach dién. Kiém tra diy ndi tir may dén bang phan phdi dién va toi vi tri
han.Tho han trong thoi gian lam viéc phai mang mit na c6 kinh mau bao hiém. Dé dé
phong tia han bin vao trong qua trinh 1am viéc cin phai mang ging tay bao hiém, 1am
viéc & nhiing noi am udt phai di ting cao su.

2.10.3 An todn trong thiét ké to chirc thi cong

- Can phai thiét ké cac giai phap an toan trong thiét ké to chirc thi cong dé ngin
chan cac truong hop tai nan c6 thé xay ra va dua cac bién phap thi cong t6i vu , dat
van dé dam bao an toan lao dong l1én hang dau

- Phuong phép tinh toan c6 lién quan .

- Xéc dinh d¢ bén, d 6n dinh cua ket cau.

- Tac dong cua moi trudong luu dong.

- Pam bao an toan trong qua trinh thi cong, tién do thi cong vach ra

- bam bao trinh tu va thoi gian thi cong, ddm bao sy nhip nhan gitra cac t6 doi
tranh chong chéo gy trd ngai 1an nhau gy mat an toan trong lao dong.

- Can phai ¢6 rao chin va cac ving nguy hiém, bién thé, kho vat liéu d& chdy, dé
no, khu vuc xung quanh dan gido, gan can truc.

- Thiét ké cac bién phap chéng 6n ¢ nhiing noi c6 mirc do on 1én mhu suén gia
cong gb.

- Trén mat bang chi 16 hudng gi6, cac dudng qua lai ciia xe van chuyén vat lidu,

cac bién phap thoat ngudi khi co sy c0 xay ra, cavs nguon nudce chira chay...
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- Nhitng noi nha kho phai bd tri ¢ nhitng noi bang phang, thoat nuéc tét dé dam
bao do 6n dinh kho cac vat liéu xép chong , déng, phai xép sap dung quy cach tranh x6
d6 bat ngd gay tai nan.

- Lam cac hé thong chéng sét cho dan gido kim loai va cac cong trinh cao, cac
cong trinh dung doc 1ap.

- Pé phong , tiép xuc va cham cac by phan mang dién, bao dam céach dién tdt,
phai bao che va ngan cach cac by phan mang dién.

- Han ché giam cac cong viéc trén cao, ung dung cac thiét bi treo budc c6 khoa
ban ty dong dé thao d& két ciu ra khoi moc cau nhanh chéng cong nhan co thé ding &
duéi dat
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