CHUONG 1: KIEN TRUC
1.1 Gi®i thiéu vé céng trinh

KY TUC XA 9 TANG TRUONG DAI HOC MO PIA CHAT

Nhiém vu va chtic ning: Pap tng mot phan nhu céu vé nha & cho sinh vién.

+ Chu dau tv : TRUONG DAI HOC MO PIA CHAT.

1.2 diéu kién tw nhién ,xa hoi

- Lo dat du kién xay dung cong trinh ndm trong khuén vién tong thé Truong Dai
hoc Mo Pia chit - Khu B, Dbong Ngac - Tur Li€ém — TP Ha nd1. Cong trinh nam trong
du an cai tao nang cép co sO ha t?mg truong Pai hoc M6 Dia chét.

-Hién trang toan bo khu vuc Truong da dugc dau tu xay dung hé théng ha téng
hoan chinh. Cac cong trinh theo quy hoach s& 1an luot dugc xdy dung.

-Theo quy hoach s& xay dung ¢ day mot khu Ky tic xa 9 tang cing véi san vudn
va duong giao théng ndi by phuc vu sinh vién.

-Khu dt xay dung bang phang, khoang cach dén cac cong trinh khéc 13 kha xa.

+ Dac dlem vé cong nang su dung:

Dién tich tang 1 s& dugc sir dung vach ngin di dong dé b tri phong Ban quan ly,
sanh luu thong, cac Kibt ban hang, dich vu cong cong nhu: cang tin an, uéng, nha
sach, phong hop tap thé va cac phong chirc nang khac. Tang 2 dén tang 9 1a cac _phong
& cho sinh vién véi nha vé sinh lién ké riéng & mdi phong. Tang tum va mai dé bo tri
may moc thiét bi, bé chira nudc...

1.3 Giai phap kién trac
1.3.1 Giai phdap mat bang.

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

Khu nha cao 9 tang, bd tri theo kiéu hop khdi ldy khu cau thang lam khu trung
tam, voi hanh lang gitra rong 3,0m cung voi sanh luu thong ¢ trung tam khu nha dén
cau thang va thang may, thuan tién cho luu thong dén cac phong 6.

Giéng troi 11,4m? duoc bd tri tai trung tm 1dy anh sang va thong gio cho céc
tang, cac phong & déu bd tri phia dudi 1a san, dudng noi bo, phan san vuon va 16i vao
khu chung cu dugce bd tri & cac mit va hai bén hoi nha.nha vé sinh, nha tam lién
phong, 16gia 1ay nang va lam noi phoi do.

Céc chi tiéu k¥ thuat nhu sau:

+ Khu nha gdém: ting 1 cao 3,6m; ting 2 dén ting 9 cao 3,6m; ting tum cao
3,0m

+ Téng chiéu cao toan nha  : 35,4m.

+ Kich thuéc mit bang : 23.2m x 30.0m

+Tong dién tich sa‘m: 5.620 m% bao gdm: 575 m? san tang 1; 3.738 m? san phong
0, v¢ sinh, Logia; 98 4m® san budng k¥ thuat thang mdy, san tdng tum; 1.208m? san
sanh, hanh lang tang 2 dén tang 9.

+Tong sb phong ¢ la 64 phong.

1.3.2 Giai phap cau tao va mat cat:

Chiéu cao cac tang 13 3,6m, tum cao 3,0m; mdi phong & déu c6 bd tri cira sb,
ctra di. Hai cau thang bo duogc bd tri & hai dau nha thuan loi cho viéc di chuyen cua
moi ngudi trong ky tic xa. Giéng troi rong rai ¢ giira hai don nguyén tao khoang trong
khong gian thoang ddng thong gié va 1y anh sang ty nhién. Hai cau thang bd c6 bd tri
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céc cira vach kinh 13y anh sang quay hat vé phia giéng troi. Mdi phong & ¢6 mot ban
cong nhé rong 1200 hudng ra bén ngoai tao cam gidc mé rong tdm hon hod minh véi
thién nhién. Toan by tuong nha xay gach dic vdi vita XM #50, trat trong va ngoai
béng vita XM #50. Nén lat gach Ceramic 400x400, khu vé sinh 14t gach chong trom,
vita XM #50; tuong khu vé sinh op gach men kinh cao 1800 ké tir mit san. Ctra gb
dung gd nhom 3 son mau, hoa sit cira sd son mot nude chong gi sau do son 2 nudc
mau. Mai lgp ton lién doanh mui vuéng mau do vadi xa go thép chir U100 gac 1én
tuong xay thu hdi day 220. San BTCT B20 d6 tai chd day 10cm, trat tran vita XM #50
day 15. Xung quanh nha bd tri hé théng ranh thoat nude rong 300 sau 250 lang vira
XM #75 day 20, long ranh danh dbc vé phia ga thu nudc. Tudng nha quét 2 nude voi
trang sau d0 quet mau vang chanh; phao quanh ctra va quanh mai quét 2 nude voi
trang sau d6 quét mau ndu dam. Phia trén ciu thang dit cac bé chira nude bang Indx
10m®.

1.3.3 Giai phép thiét ké mat dirng, hinh khéi khéng gian cta céng trinh.

Mit dimg ctia cong trinh tuy ddi xing, tao duoc sy hai hoa boi duong nét cua
cac 0 ban cong voi nhirng phao chi, cua cac 6 cua s6 quay ra bén ngoai. Hinh khéi cua
cong trinh c6 dang vé bé thé vudng virc, don gian nhung khong cing nhic, don di¢u.
Nhin chung mit dting ctia cong trinh ¢6 tinh hop 1y va hai hoa kién tric voi tong thé
kién trac quy hoach ciia cac cong trinh xung quanh.

1.3.4 Céc giai phap ki thugt twong trng cho céng trinh
1.3.4.1 Giai phap théng gio chiéu sang

Cac phong ¢ déu c6 it nhit co mot bé mat tiép xuc truc tiép voi bén ngoai qua
ctra s6. Céc sanh tang va hanh lang déu duoc thong thoang 2 mat do do s€ tao dugc ap
lre am hat khi tir cac can hd ra. Cac can ho déu duoc thong thoang va duoc chleu sang
tu nhién tr hé thng cira so, cira di, ban cong 16gia, hanh lang va céc sanh ting voi
giéng troi két hop véi thong gid va chiéu sang nhan tao.

1.3.4.2 Giai phap bb tri giao théng.

Giao thong theo phuong ngang trén mét bang dugc phuc vu boi hé théng hanh
lang rong 3,0m dugc ndi voi sanh tang di dén cac nut giao thong theo phuong dung 13
cau thang.

Giao thong theo phuong ding gom 2 thang bo va 2 thang may thun tién cho
viéc di lai va dam bao kich thudc dé van chuyén d6 dac cho cac phong o, dap tng
duogc yéu cau di lai giita cac tang.

1.3.4.3 Giai phap cung cap dién nudc va thong tin.
H¢ thong cap nudc:

Thiét ké 02 bé nudc ngam, mdi bé dung tich 40 m3 vi tri khoang 2 bén nha phia
mit trude, 01 bé st dung cho cap nude sinh hoat, 01 bé sir dung cho cap nudc ctru hoa.
Tram bom nuéc dit tai cau thang bom nuée 1én 04 bé inox, 6ng diy ciia bom ®40 (c6
thiét bi diéu khién tu dong).

Nudc tir bé chira nude trén mai s& duoc phan ph01 qua ong chinh, ong nhanh
dén tat ca céac thiét bi dung nudc trong cong trinh. Bu’O'ng ong cap nudc dung ong thep
trang k&m c6 duong kinh tir ¢15 dén $65. Duong ong trong nha di ngim san, ngam
tuong va di trong hop ky thuat. Puong dng sau khi lap dit xong déu phai duoc thir ap
luc va khir trung trude khi st dung, diéu nay dam bao yéu cau lip dit va yéu cau vé
sinh.
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Heé thong thoat nudc: Hé théng thoat nude thai sinh hoat dugc thiét ké cho tat ca
cac khu vé sinh trong khu nha. C6 hai hé théng thoat nudc ban va hé théng thoat phan.
Toan bd nude thai sinh hoat tir cac xi tiéu vé sinh dugc thu vao hé théng 6ng dan, qua
xtt Iy cuc bd bang bé ty hoai, sau do dugc dua vao hé thong céng thoat nudce bén ngoai
cua khu vuc. Toan b nude tim rira gidt dugc thu vao cac 6ng dung thoat nudc riéng
dua vé hd ga dudi dit, thoat ra cong thoat bén ngoai. Cac dudng Ong di ngam trong
tuong, trong hop ky thuat, trong tran hodc ngam san.

H¢ thong cap dién: Nguon cung cap dién cua cong trinh 1a dién 3 pha 4 day
380V/ 220V. Nguédn dién cap toi cong trinh duoc lay tur tram bién ap 630K VA ngoai
nha dugc bd sung nang cap tir tram bién ap 320K VA di c6 san.

Trong cong trinh c6 bd tri mot may phat dién du phong 380/220V — 50KVA
cung cap dién cho hé thong thang may. Khi nguon dién ludi c6 sy cb thi bd chuyén d6i
ATS s& ty dong chuyén d6i ngudn dién.

So dd cap dién cua cong trinh duoc thiét ké theo nguyén tic chung: tir tram blen
ap chung cua khu vyc cép toi ti dién chinh T1 cong trinh théng qua cap ngam
Cu/XLPE/PVC — 4(1x240)mm2. Tur tu dién T11 chia lam 11 1§ gém 1§ 1 céap cho tu
dién uvu tién ATS tdi thang may. Lo 2 cp cho ti may bom. Cac 16 khac cdp cho céc ti
dién tang tir ting 1 dén tang 9.

Céap dién va ddy dan trong ludi dién ciia cong trinh dung 15i dong cach dién
XLPE hoac PVC, vo boc PVC.

Tai cac téng cac khu vuce co b tri ta phan phdi dién. Cap phan phdi dién tir ta
dién tong T1 dén cac ta dién tang dugc di trong thang cap chay trong hop ky thuat
dién. Trong cac tu dién dat cac APTOMAT bao vé cho céc thiét bi .

Cép truc tir ti dién T1 dén cac ting dung loai cu/PVC 3x25+1x16mm?2.

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

Day dan t6i cac thlet bi dién trong cong trinh dung day dong 2161 boc PVC ludn
trong 6ng nhya PVC di ngam san, tuong hodc tran gia tai cac vi tri r& nhanh, nbi duogc
thuc hién bang cau nbi trong hop noi day.

Cap di tir sau cong to dén cac tu dién can ho di trén mang cap theo doc hanh
lang cua tang

Chiéu sang cho cong trinh gbém: Chiéu sang cho céng trinh cha yéu dung dén
huynh quang lap tran, tuong.

Hé thong chéng sét va tiép dat chong sét, tiép dat an toan: Hé théng chong sét
dung loai kim thu sét phat xa sém tia tién dao PULSAL 30 ban kinh bdo v¢ 52 mét ndi
v6i hé thong tiép dat chong sét gdém cac coc thép ma dong d16 dai 2,5m lién két
bang thanh dong det 25x3mm chén sau 0,8m dién tré nbi dat cua hé théng chong sét
phai bao dam < 10Q.

1.3.4.4 Giai phap phong hoa.

Bo tri hop voi chita chay & mdi sanh cau thang ciia timg tang. Vi tri ciia hop voi
chita chay dugc b tri sao cho nguoi ding thao tac dugc dé& dang. Cac hop voi chira
chay dam bao cung cap nudc chita chdy cho toan cong trinh khi ¢ chay xay ra. Mdi
hop voi chita chdy dugc trang bi 1 cudn voi chita chay duong kinh 50mm, dai 30m,
voi phun duong kinh 13mmm c6 van goc. BS tri mot bom chira chay dat trong phong
bom (dugc tang cuong thém boi bom nudce sinh hoat) bom nudc qua ong chinh, ong
nhanh dén tat ca cac hong chira _chay ¢ cac tang trong toan cong trinh. Bo tri mot may
bom chay dong co diezel dé cip nudc chita chay khi méit dién. Bom cip nudc chita
chay va bom cap nuéc sinh hoat duoc ddu ndi két hop dé co thé hd tro 1an nhau khi
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can thiét. Bé chira nudc chita chay duoc dung két hop véi bé chira nude sinh hoat. B6
tri hai hong cho bén ngoai cong trinh. Hong cho nay dugc lip dit dé ndi hé thong
duong 6ng chira chay bén trong voi ngudn cip nudc chita chay tir bén ngoai. Trong
truong hop ngudn nude chira chay ban dau khong du kha _nang cung cap, xe chira chay
s€ bom nudc qua hong cho nay de tang cuong thém ngudn nude chita chay, ciing nhu
truong hop bom ctru hoa bi sy ¢b hodc ngudn nude chita chay ban dau da can kiét.
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Chwong 2:lwa chon giai phap ket cau
2.1So bd phwong an két cau
2.1.1Phén tich cdc dang két cau khung

2.1.1.1Hé két cau vach cirng va 16i cirng

Hé két cau vach ctng co thé duge bd tri thanh hé théng theo mot phuong, hai
phuong hodc lién két lai thanh hé khong gian goi la 161 cing. Loai két cdu nay c6 kha
nang chiu lyc ngang tot nén thudong duoc sir dung cho cac cong trinh cé chiéu cao trén
20 tang . Tuy nhién hé thdng vach cing trong cong trinh 1a sy can tré dé tao ra khong
gian rong.

2.1.1.2Hé két cau khung giang (khung va vach ctrng )

Heé két cau khung giang dugc tao ra bang su két hop hé thong khung va hé thong
vach cting . Hé thong vach cting thuong duoc tao ra tai khu vuc cau thang bo, ciu
thang may, khu v¢ sinh chung hodc céc tuong bién, 1a cac khu vuc cé tuong lién tuc
nhiéu tang. Hé thong khung duogc bd tri tai cac khu vuc con lai cua ngdi nha. Hai h¢
thong khung va vach dugc lién két voi nhau qua hé két cau san. Trong truong hop nay
hé san hen khéi c6 ¥ nghia 16n. Thudng trong hé ket 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 dtng. Su phén ro chirc nang nay tao diéu kién dé t6i wu hoa céc cdu kién, giam
bt kich thude cot, dam, dap mg duoc yéu cau ctia kién tric.

He¢ ket ciu khung-giang to ra 1 két cau t6i uu cho nhiéu loai cong trinh cao tang
Loai két cdu nay st dung hiéu qua cho cac ngdi nha dén 40 tang duogc thiét ké cho
viing c6 dong dat < cép 7.

Qua xem xét cac dic diém cac hé két cAu chiu luc trén ap dung vao dic 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 ciia hé két cau khung vach: két ciu khung véach 1a t6 hop ciia 2 hé két
cau “két céu khung va két cdu vach cing”.Tan dung tinh uu viét cua modi loai,vira co
thé cung cip mot khong gian st dung kha lon dbi véi viée bb tri mat bang kién trac lai
c6 tinh nang chong luc ngang tét. Vach cung trong két cau khung vach c6 thé bb 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 cua két cu khung vach 1a bién dang cét ubn:Bién dang cua két ciu
khung la bién dang cit,bién dang tuong (101 gilta cac tang bén trén nho,bén dudi 16n
Bién dang ciia vach cung 1a bién dang uon cong ,bién dang tuong d6i giita cac tang
bén trén 16n,bén dudi nho Dbi voi két cau khung vach do diéu tiét bién dang cia hai
loai két cau nay cung lam vi¢c tao thanh bién dang cat udn ,tir d6 giam ti 1€ bién dang
tuong d6i giira cac ting cua két ciu va ti 1¢ chuyén vi ciia diém dinh lam tiang d6 ctng
bén cia két cau .

Tai trong ngang chu yéu do két cdu vach chiu .Tir ddc diém chiu luc c6 thé thiy
do cing chéng uén cua vach 1én hon nhiéu do cing chdng udn cia khung trong két
céu khung — vach duoi tac dung cua tai trong ngang .No6i chung vach cing dam nhén
trén 80%,vi vay luc ct cia ting ma két cdu khung phan phéi dudi tac dong cua tai
trong ngang dugc phan phdi tuong d6i déu theo chiéu cao mémen ubn cua cot dam
tuong d6i bang nhau, c¢6 lgi cho viéc giam kich thude dam cot ,thuan loi khi thi cong.
2.1.2Lwa chon hé két cau cho céng trinh:
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Qua phan tich mot cach so bo nhu trén ta nhan théy mdi hé két ciu co ban cua
nha déu c6 nhitng vu, nhugce diém riéng. D6i voi cong trinh nay, do coéng trinh cb
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 ¢t thép két hop véi vach
thang mdy chiu tai trong thing dimg va tai trong ngang.

- Thép doc dung loai AIL thép dai dung loai AI, Bétong cip do bén B20

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

- Két cau hop 1y nhat 12 so d6 khung cing vach tham gia chiu luc dong thoi ca tai
trong dimg va tai trong ngang. So d tinh cho khung 14 khung khéng gian. Dé khing
dinh cho wu diém cho su lua chon so db tinh 1a khung khong gian ta dua ra nhan dinh
Sau :

- Thuan loi cho viéc kiém tra Gmg suat ctia phan tir goc tai cac cot bién goc :

Ny Xy N s
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 16n téi sy 1am viéc khong gian cia két
ciu. Viéc lya chon phuong 4n san hop 1y 1a diéu rit quan trong. Do viy, can phai co
su phan tich dang dé lua chon ra phuong an pht hop véi két ciu cta cong trinh.

Ta xét cac phuong an san sau:

* San suon toan khéi

CAu tao bao gém hé didm va ban san

- Uu diém:

+ Tinh toan don gian, duoc st 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:

+ Chiéu cao dam va do vong cua 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 li¢u.

+ Khong tiét kiém khong gian str dung.

*San 0 co

Céiu tao gdm hé dim vudng gbéc 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 gilra cac dam
khéng qua 2m.

- Uu diém:

+Tranh dugc c6 qua nhiéu cot bén trong nén tiét kiém duoc khong gian str dung
va ¢ kién trac dep , thich hop véi cac cong trinh yéu cau thAm my cao va khong gian
st dung 16n nhu héi truong, cau lac bo.

- Nhuoc diém:

+ Khong tiét kiém, thi cong phirc tap. Mat khac, khi mat bang san qué rong can
phai b tri thém cac dam chinh. Vi vay, n6 ciing khong tranh dugc nhiing han ché do
chiéu cao dim chinh phai cao dé giam do vong.

*San khong dam (san nam):

Céu tao gdm cac ban ké truc tiép 1én cot.

- Uu diém:

+ Chiéu cao két cdu nho nén giam dugc chiéu cao cong trinh
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+ Tiét kiém dugc khong gian sir dung

+ D& phan chia khong gian

+ Thich hop véi nhiing cong trinh c6 khau do vira (68 m)

- Nhuoc diém:

+ Tinh toan phuc tap

+ Thi cong phure tap

Két luén:

Can ctr vao:

- Pic diém kién tric 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 dung san suon. Dya vao hd so
kién trac cong trinh, Giai phap két cAu da lua chon va tai trong tac dung 1én cong trinh

dé thiét ké mit bang két ciu cho cac san. Mit bang két cu dugc thé hién trén ban vé
KC 01.

2.1.3Kich thwéc so bé cua két cau
+Chon chiéu day ban san.

, A 1A ax 1a s n , D
Tinh so bd chi€u day ban san theo cong thitc: h, =—.1
m

Trong do: m = 40 + 45 v6i ban ké 4 canh .
1: nhip ctia ban (nhip cua canh ngan).
D =0,8 +1,4 phu thudc vao tai trong.
Ta chon: m=42,D=1,0

- Nhip 16n nhét 1 = 4,2m: h, = %.4, 2-0,1m =10cm

- Nhip 1 =3,6m: h, = 12 3,6 =0,0857m =8,57cm
=> Chon hy,= 10cm cho toan b cac 6 san.

Chiéu day ban san ap dung cho tat ca cac tang. Nguyén tac la sau khi tinh
ra ndi lyc can kiém tra lai két cau san chon da hop ly chua dé c6 can phai thay
doi kich thudce tiét dién khong. Cac két cau cot va dam cting thuc hién tuong tu
nhu trén.

+Chon kich thwac tiét dién dam, vach thang may.
- Vi dam co6 nhip 16n nhat ciia khung ngang nha 1a 4,2m.
So bd chon chiéu cao tiét dién theo cong thirc: h = 1 |
md

Trong do: I: 1a nhip ctia dam dang xét.

mg: hé sb, V‘(’)’i dam phu my = 12+20; voi dam chiph my = 8+1‘2, trong do chon gia
tri 16n hon cho dam lién tuc va chiu tai trong tuong doi bé. Véi dam ¢ day chon my =
11

1,0

=> h:H42 0,382m =38,2cm.

h—%4 2=0,263m=26,3cm

Chon chiéu cao d@m 1a h =40cm va bé rong dam 1a b= 22cm.
Chon chiéu cao dam san v€ sinh 1a h = 30cm; rong 11cm.
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- V6i cac dam khac c6 nhip gin giébng nhu nhau nén so bd chon kich thude tiét
dién dAm déng bo nhu nhau.
Vay kich thudce tat ca cac dam so bo 1a rong b =22cm, cao h =40cm.
- Chon chiéu day vach thang may la 25cm.
+Chon kich thuwéc tiét dién cot.

R , f Ay e A R , N
So bd chon kich thude cft gitta F-3 tang 1 theo cong thirc sau: A = KR—

R,: Cuong d6 tinh toan cua bétong, v6i Bétong B20 ¢6 R, = 115kG/cm?.
K: hé sb du trit cho moémen uén, K = 1,0 +1,5. chon K = 1,2
N: Iyc nén 16n nhét tic dung 1én chan cot, xac dinh bang téng tai trong tic dung
vao dién truyén tai vao c6t: N=S.q.n
+ Dién truyén tai vao cot F—3: S = 4,2%x 3,9 =16,38m"
+n : SO tang (9 tAng)
+q : Tai trong so b (ldy so bo 1 T/m?) q = 1,2x1 = 1,2T/m?
—> A, =12x 16,38x9x12000 _1546cm’
150
So b chon tiét dién cot 1a 40cm x 40cm => A = 16000cm?.
Thién vé an toan va theo yéu cau kién trac ta chon toan bo cdt 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 5, voi tiét
dién thay doi tir 40x40cm xudng 35x35cm.
- Kiém tra tiét dién cot theo d6 manh:
I

A = Eo
Khung toan khéi I, = 0,7xH = 0,7x360 = 252 cm.
|, 252
=0-2"2_63< 1 =31
AT

Vay tiét dién cot dat yéu cau.
- Chi€u cao dam nhip BC(nhip 4,2m):
h, :(Li] L = (Lijw,z — (0,525+0,35)m Chon hd = 400.
8 12 8 12

b, = 0,3+0,5 h, = 0,3+0,5 x400 =200 +120 Chon bd = 220.
Cac dam co nhip khac nhau khong nhiéu, ta chon so bd b x h = 220 x 400 cho tat
ca cac dam.
2.2Tinh toan tai trong
2.2.1Tinh tai, Hoat tai
Bing 1-1. cau tao san ta c6 trong lwong cho 1 m’ bin

san:

L&p gach 1t nén day 2cm 2000 | x 0.02 | x 1.2 ] = 48

Lép vira 16t day 2,5cm 1800 | x | 0.025 | x 1.2 ] = 54

Vita trat tran day 1.5cm 1800 | x | 0.015] x 1.2 = 324

Tong tinh tdi 134 | Kgim2

Hoat tdi 200 | x 12| = | 240 | Kgim2

Bang 1-2. tai trong hanh lang va cau thang
| Lop gach lat granitday 2000 | x | 0.02] x | 12] = [ 48]
SVTH: Db Manh Toan 8
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2cm

Ldp vita 16t day 2cm 1800 | x | 0.02 ] x 1.2 = [432

Vira trat tran day 1.5cm 1800 | x | 0.015| x 12| = |324

Téng tinh tai 124 | Kg/m2

Hoat tai | 300] x | 12] = | 360 | Kg/m2

Bang 1-3. tdi trong san mai

MAi ton + xa go 20| | x | 12] =] 24
Tai trong tran thach cao 30 X 12| = 36
Téng tinh tai 60 | Kg/m2
Hoat tai | 30| x| 13] =] 39|Kgm2
Bang 1-4. nha vé sinh
Lép gach 14t granit day 2cm 2000 | x | 0.02 ] x 1.2 ] = 48
Lép vita 16t day 2.5cm 1800 | x | 0.025| x 1.2 | = 54
Lép bé tong chong tham 2000 | x| 0.05] x 1.2 120
Lép be tong x6p 1200 x| 02] x | 1.1 264
Vira trat tran day 1.5cm 1800 | x | 0.015] x 1.2 = |324
Téng tinh tai 518 | Kg/m2
Hoat tai | 150 x | 12] = | 180 | Kg/m2

Bang 1-5. Tinh téi twong x4y:
Tinh tai tuong xay dugc khai bdo phan bo déu 1én dam tuong Ung. Xac dinh
tinh tai tuong véi hé s6 chiém dién tich cua cua la 0,75 ta c6 bang sau:

Tuong xay gach dac day 220 Cao: 3,2m
Chiéu day T.T tiéu .~ ]
STT | Loai tai trong 16p(m | g (kG/m®) chuan He 5. T'T tinh
vuot tai | toan (kG/m)
) (kG/m)
1 | - Haildp trat 0,03 1800 172,8 1,3 224,6
A 180 1267, 1, 1393,
2 - Gach xay 0,22 0 9 1 9
- Téi twomg phan b trén mét dai 1440 51618’
- T4i twomg cb cira 1080 91213’
Tuong xay gach dac day 110 Cao:25m
Y \ T.T tiéu P4 T.T tinh
STT | Loai tai trong C{n el(lrg)a Y g(kG/m°) chuan vligts‘;i toan
P (KG/m) : (KG/m)
1 | - Hai l16p trat 0,03 1800 135 1,3 175,5
2 - Gach xay 0,11 1800 495 1,1 5445
- Tai tudng phan b trén mét dai 630 720
- Tai tudng co cua 4725 540
| Twong lan can day 220 Cao: 1,1m

SVTH: Db Manh Toan
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. Chiéu day 3 T.T t!éu Heé sb T.T :[I,nh
STT Loai tai trong 16p(m) g(kG/m?) chuan VUt i toan
(kG/m) ' (kG/m)
1 - Hai 16p trat 0,03 1800 59,4 1,3 77,2
2 - Gach xay 0,22 1800 435,6 1,1 479,2
- Tai tuong phan bd trén mét dai 495 556,4
Tuong thu hoi mai day 220 Cao TB: 1,2m
Chicu TTteu | .& | T-Ttinh
STT Loai tai trong day g(kG/m°) chuan Vit tai toan
16p(m) (kG/m) i (kG/m)
1 -Hai 16p trat 0,03 1800 64,8 1,3 84,2
2 -Gach xay 0,22 1800 475,2 1,1 522,7
- Tai tudng phan bd trén mét dai 405 455,2

2.2.2Tai trong gio:

Can cr vao dic diém cong trinh va chiéu cao cong trinh H = 36,4m nén ta chi
xét t61 thanh phan gi6 tinh ddi v6i cong trinh.

Tai trong gié dugc xac dinh theo TCVN 2737-1995, dugc dua vé thanh cac luc
tap trung tac dung 1én dim bién tai cac murc san. Tai trong gid ¢ 2 truong hop 14 gio
ngang nha(Phuong X) va doc nha(Phuong Y), vi mdi truong hop nay lai cé gi6 phai
(gi6 tur phai qua trai) va gio trai (gio tu trai qua phai).

Cong trinh dugc xay dung tai Ha N§i. Dya vao phan vung ap luc gi6 trén lanh
thd Viét Nam theo dia danh hanh chinh cho trong phu luc E — TCVN2737 — 1995,
cong trinh nam trong vung 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.

Hé sb khi dong c, léy theo chi dan bang 6 TCVN 2737-95,phu thudc vao
hinh khéi cong trinh va hinh dang bé miat dén gié. Bé mat cong trinh thang dung
vudng goc v4i hudng gio thi hé sé khi dong dbi v6i mit don gio 1a ¢ = 0,8 va voi mat
hat gié lac = 0,6.

Hé s6 k ké dén su thay doi ap I gié theo d6 cao va dang dia hinh. Pé don gian
trong tinh toan, trong khoang moi tang ta coi ap luc gi6 1a phan bo déu, hé sb k lay la
gia tri tng vo1 dJ cao cua san tang nha. Ta quy ap luc gi6 tinh vé lyc phan bd déu q (
kG/m ) trén cac cot. Gia tri hé sd k va ap luc gi6 phan b timg ting duoc tinh nhu

trong bang.
Tai trong gié day va hut phan bb theo cac tang clia cong trinh 1a:
Wdl Wok Cy kG/m
= Wokicy, kG/m?
=12 (hé sé) vugt tai),
N W, Wit(kG/m?) Dién TT| W, W,
Tang | 2(m) | Kl o/m?) Gisday | Giohat | (m) | kGm | kG/m
1 3,6 0,824 95 75,149 56,362 3,6 270,536 | 202,902
2 7,2 0,933 95 85,071 63,804 3,6 306,257 | 229,693
3 10,8 1,013 95 92,386 69,289 3,6 332,588 | 249,441
SVTH: Db Manh Toan 10
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4 14,4 1,070 95 97,584 73,188 3,6 351,302 | 263,477
5 18,0 1,110 95 101,232 75,924 3,6 364,435 | 273,326
6 21,6 1,144 95 104,333 78,250 3,6 375,598 | 281,699
7 25,2 1,177 95 107,342 80,507 3,6 386,433 | 289,824
8 28,8 1,209 95 110,261 82,696 3,6 396,939 | 297,704
9 32,4 1,234 95 112,541 84,406 3,6 427,655 | 320,741
Tum | 354 1,252 95 114,182 85,637 3 228,365 | 171,274
Bang 1-6. Tong hop gi6
] CHU'ONG 3:TINH TOAN SAN TANG
3.1S0 liéu tinh toan
Cac loai 6 san dugc phan loai dua theo ty s6 :—2 >2 - Ban loai dam
||—2<2 - Ban ké 4 canh
1
3.2Tinh toan ban ké 4 canh theo so d6
Tinh cho O1: Kich thudc 4,2mx4,2m, ban ngam 4 canh.
Tinh ban ké 4 canh, ban lién tuc.
Taitrong: q =g+ p = (134+275) + 240 = 649 KG/ m2
SVTH: B4 Manh Toan 11
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- Tinh m6 men trong ban:
- M0 men trong ban dugc tinh theo cac cong thirc sau:
Mi = 04.0.l1.l; My =-B1.q.11.1
M; = 02.0.11.1; My =-B2.0.11.15 ,
Trong do: M;: M6 men max gitra nhip canh ngan.
M;: M6 men max gilta nhip canh dai.
M,: M6 men max gdi canh ngan.
M,;: M6 men max géi canh dai.
ou; o Br: Bo: Cac hé s6 tra theo loai so dd
Khi ty s6 1,/ 1, =1ta c6 cac hé sb :
oy = 0,0179; a, = 0,0179; B, = 0,0417; B, = 0,0417
=> M; =0,0179.649.4,2.4,2 = 205 KGm.
M, =0,0179.649.4,2.4,2 = 205 KGm.
M, =0,0417.649.4,2.4,2 = 477,4 KGm.
M, =0,0417.649.4,2.4,2 = 477,4 KGm.
- Tinh c6t thép:
Tinh cho dai ban rong 100 cm, hy, = 10 cm.
Chon a = 1,5 cm cho moi tiét di¢n. hg=h, —a=10-1,5=8,5cm.
* Tinh theo phuong canh ngan:
- O nhip: M; = 205 KGm..
M 20500

"R xbxh? 115x100x8,52
. 1+V1-2c _ 1+1-2.0,025 0987
2 2 ’

A - M 20500
R,x¢xh, 2250x0,987x8,5
Dur kién dung thép @8 c6 f, = 0,503cm®. Khoang cach giita cac cdt thép la:

a= bl"A:a = 100);(1’ 503 _ 45, 67cm. Chon @8, a = 180 mm, ¢6 A = 2,8 cm?.

Kiém tra ham luong thép:

p=—2 1000 -—28
bxh, 100x8,5

- O gbi: M, = 477,4 KGm.

o =0,025< ¢, =0,428

=1,1cm?.

x100% =0,33% > 4. =0,1%
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M 47740
R,xbxh’ 115x100x8,5’

g_1+\/1—2a _1+,/1—2.o,057 0.971
2 2 ’

B M B 47740
A= R x¢xh, 2250x0,971x8,5
Dur kién dung thép @8 c6 f, = 0,503 cm?. Khoéang cach giira cac cbt thép la:
a=ffa 100x0.803 1 3500 Chon @8, a = 180 mm, c6 A, = 2,8cm?
A 2,57
Kiém tra ham luong thép:

U :Lx100%: 2.8
bx h, 100x8,5

* Tinh theo phuong canh dai:
Tuong tu ta tinh dugc thép theo phuong canh dai:
O nhip Chon @8, a = 180 mm.
O gbi Chon @8, a = 180mm
Tinh cho 6 san Oy
Tinh ban ké 4 canh, kich thudc 6 ban 3,6x4,2m,
Tai trong: q =g+ p =518 + 180 = 698 KG/ m2
- Tinh m6 men trong ban:
M6 men trong ban dugc tinh theo cac cong thirc sau:
Mi = o0.q.lel; My=-B1.0.1.0
M; = 02.0.l1. 1, My =-B2.q.14.15 ,
Trong do: M;: M6 men max gilta nhip canh ngan.

M,: M6 men max giira nhip canh dai.

M,: M6 men max gdi canh ngan.

M,;: M6 men max géi canh dai.
o O P1. Bo: Céc hé sb tra theo loai so dd trong “Két cAu bétong cbt thép phén

ciu kién co ban”- Phan Quang Minh chii bién..
Khi ty s6 1,/ I, = 1,17 ndi suy ta c6 cac hé sb
oy = 0,0204; a, = 0,0142; B, = 0,0468; B, = 0,0325
=> M; =0,0209.698.4,2.3,6 = 220 KGm.
M, =0,0142.698.4,2.3,6 = 150 KGm.
M, =0,0468.698.4,2.3,6 = 450 KGm.
M, = 0,0325.698.4,2.3,6 = 343KGm.
- Tinh ¢t thép:
Tinh cho dai ban rong 100 cm, hy, = 10 cm.
Chon a = 1,5 cm cho moi tiét dién. hg=h, —a=10-1,5=8,5cm.
* Tinh theo phuong canh ngan:
- O nhip: M; = 220 KGm..
M 22000

o= =
R, xbxh? 115x100x8,5
. 1+v1-2a 1+,/1-2.0,026 0987
2 3

2

o =0,057 <, =0,428

=2,57cm?.

x100% =0,33% > 1. =0,1%

=0,026 <, =0,428
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Ao M 22000
Rixgxh, 2250x0,987x8,5

Du kién dung thép ®8cé f, = 0,503 cm?. Khoang cach giira cac cbt thép la:
a- bl/;:a - 1001‘02’503 _ 42cm.Chon ®8, a = 180 mm, c6 A, = 2,8cm?.
Kiém tra ham luong thép:
=2 100%=—28 1100%=0,33% > 1. =0,1%

bxh, 100x8,5
- O gbi: M, = 450 KGm.
e M B 45000

R, xbxh? 115x100x8,5

_1+i-2a _1+41-20,084 _ -,
S 5 > )
A M 45000
R, xgxh, 2250x0,972x8,5
Du kién dung thép ®8c6 f, = 0,503 cm®. Khoang céach giita cac cbt thép la:
a= b T, = 100x0,503 =20,78cm.Chon @8, a = 180 mm, c6 A; = 2,8 cm?.
A 2,42
Kiém tra ham lugng thép:
=2 100%=—28 1100%=0,33% > 4. =0,1%
bxh, 100x8,5
* Tinh theo phuong canh dai:
- O nhip: M, = 150 KGm..
M 15000

"R xbxh? 115x100x8,52
. 1+V1-2c _ 1+.1-2.0,018 0993
2 2 ’

=1,2cm?.

=0,054 < o, =0,428

=2,42cm?.

(04

=0,018 <, =0,428

A= M 15000 =0,8cm?.
Roxcxh, 2250x0,993x8,5
Du kién dung thép ®8cé f, = 0,503 cm?. Khoang cach giita cac cbt thép la:

ao b;:a _ 100305503 _ 62,875cm.Chon @8, a = 180 mm, ¢6 A, = 2,8 cm?.

Kiém tra ham lugng thép:

ﬂ:ixloocyo:i
bxh, 100x8,5

- O gbi: M, = 343 KGm.
M 34300

o= =
R, xbxh? 115x100x8,5
g_1+\/1—2a _1+41-2.0,04 _098
2 2 ’

x100% =0,33% > 4. =0,1%

=0,04 <, =0,428

M 34300

= = =1,83cm?.
Rxcxh, 2250x0,98x8,5

A
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Dur kién dung thép ®8c6 f, = 0,503 cm?. Khoang cach giita cac cbt thép la:

Qe b.f, 100x0,503
A 1,83
Kiém tra ham luong thép:

n= A xlOO%zi
bxh, 100x8,5

= 27,5¢cm. Chon @8, a = 180 mm, ¢ A, = 2,8cm?.

x100% =0,33% > 4 =0,1%
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CHUONG 4:TiNH TOAN DAM

4.1Cé so tinh toan

Viéc tinh todn noi lyc theo so dd dan hoi vaoi 3 gid tri mo men 16n nhat tai

céc tiét dién gilra dam va sat gbi
- v6i tiét dién M" ta tinh theo tiét dién chir T
- Vi tiét dién M ta tinh theo tiét dién hinh chit nhat
4.2Tinh toan dam
+Ta tinh toan thép dam s6 13: (khung tang 2)
h=40cm;b=22cm;1=42m
bé tdng méc B20; thép doc A, ¢6 R, = 2800 ( kg/cm?) ;a= 5cm
R, = 130 ( kg/cm®) o, =0.58
Ry = 10 ( kg/cm?)
ho=h-a=40-5=35 cm
thép dai A, c6 R, = 2100 ( kg/cm?)
*Tinh toan thép tai géi momen am tai tiét dién I-Ico gia tri :
M = 5071(kgm)
_ M _ 507100 _
Rbh  130.22.35%

— y=0,5(1++1-2A)=0,921
S F= M= 010 565 (cm?)
Rh,  2800.0,921.35
=Chon 3@18 ¢6 F,=7,634 cm’
— Ham luong: =2 x100%=-"5%4 %10006=1%> yi,y;,
' bh, 22x35
*Tinh toan thép voi momen duong gitra dim tiét dién I1-11
c6 gia tri : M =3049 (kgm)
bé day ban h, =10 (cm) ;a= 5cm
h=40cm:;b=22cm ;1=42m
xac dinh cq:c;=min(1/614,6h)

1 1
—lg= =x4,2=0,7(m
o= (m)

h. =10 (cm) >0.1h =4 (cm)
€1 <6h,=6x10=60(cm) ; chonc, =70cm
= b, =b+2c; =22 +2x70 =162 cm

— M, = Rybch, (o — %) - 130x162x10(35 — %) - 6318000kgm

145

=M < M ( tryc trung hda nam trong ving canh)
—Ta tinh toan nhu tiét dién chit nhat

_ M = 304400 0,012
R.b.h 130.162.35

n=c' o

=y =0.5(1+V1—2A )= 0.994
M ___ 30M00 o5 ooy
Rsh,  2800.0,994.35

—Chon 3218 ¢6 F,=7,634 cm”

=>F,=

SVTH: Db Manh Toan
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. Fa 7,634
= Ham luong: x4 = b .100%= 5535 100%=1%> pmin

*Tinh toan thép tai gbi momen am tiét dién ITI-111
c6 gia tri : M = 5199(kgm)
A= M _ 519900 =015
R bh>  130.22.35
=y = 0,5(1+v1-2A)=0,92
M _ 519900  _ 5,8 (cm?)
Rh,  2800.0,972.35

—Chon 3218 c6 F,=7,634 cm?
Fa 1 100%= "3 4100%=1%> 1
h 22x35

=>F, =

= Ham luong: x4 =

0

*Tinh toan thép dai : véi luc cit nhu sau: Qmax = 7420kg
+) kiém tra kha ning chiu cit ctia bé tong:
bt = K1Rkb hy = 0.6x10x22x35 = 4620 kg
= Qpt < Qmax ( bé tong khong du kha ning chiu cat =phai tinh toan cdt dai)
Ta tinh toan véi 2 diéu kién sau :

+) BPKj : Qmax < Qo = KRpbhy = 0.35x130x22x35 = 35035 kg (dk duoc thda
maén)

+) BK2: Q < Qg

du dinh chon thép dai 1a @8,n=2 = f, = 0.503 cm®* = F,; = nf; = 2x0.503 =
1.006 cm?

2 2
Tinh a,, = LSRN’ _15102235° o o
Q 7420

8R,bh,’

2

8.10.22.35 _
74207

ma ay = F4.Rag =1,006.1800. 70 cm

a=20cm
= chon thép dai 1a @8a200
+Tinh thép dam sb 14:( dam tang 2)
h=40cm;b=30cm;l=3,6m
bé tong B20; thép doc Ay c6 R, = 2800 ( kg/cm?) :a= 5cm
R, = 130 ( kg/cm?)
Ry = 10 ( kg/cm?)
ho=h-a=40-5=35 cm
thép dai A, c6 R, = 2100 ( kg/cm?)

*Tinh toan thép tai géi momen 4m tai tiét dién I-Ico gia tri :
M=4480 Kgm

SVTH: Db Manh Toan 17
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_ M _ 448000
R,bh?  130.22.35°
=y = 0,5(1+v1-2A)=0,93

=0.123

S F, = M _ 448000 =49 (sz)
Rsh,  2800.0,93.35
—Chon 33518 ¢6 F,=7,634 cm?
Fa 7,634

= Ham luong: u = : x100%= x100%=1%> min

) 22x35
*Tinh toan thép véi momen dwong giira dam tiét dién II-I1
c6 gia tri : M =2008 (kgm)
bé day ban h, =10 (cm) ;a= 5cm
h=40cm;b=22cm ;1=3,6m
xac dinh c;:c;=min(1/6l4,6h,)

1 1
“ly==x3,6=0,6 (m
o= (m)

h. =10 (cm) > 0.1h =4 (cm)
€1 <6h.=6.10=60 (cm) ; chon c; =60 cm
=b.=b+2c;,=22+2.60=142cm

= M. = Rubche (ho — %) = 130.142.10(35 — %) = 553800kgcm= 5538Kgm

= M < M ( truc trung hoa nam trong ving canh)
— Ta tinh toan nhu tiét dién chit nhat
_ M _ 200800

" Rbh? 130.142.35°

n=c' o

— v = 0,5(1++1-2A )= 0,996
M _ 200800
Rsh,  2800.0,996.35

—Chon 33318 ¢6 F,=7,634 cm?
Fa 7,634

x100%=
h 22x35
*Tinh toan thép tai géi momen am tiét dién III-111
co gia tri : M = 4034(kgm)
_ M _ 403400
"~ RbW  130.22.35°
—y = 0,5(1++1-2A)=0,94

= F,= =2,06 (cm?)

= Ham luong: u= x100%=1%> Limin

0

=0,115

F. = M _ 403400 _ 4.4 (cm?)
Rsh,  2800.0,94.35
—Chon 3218 c6 F,=7,634 cm?
Fa 7,634

= Ham luong: x4 = . x100%= x100%=1%> pimin

] 22x35
*Tinh toan thép dai : v&i lyc cit nhu sau: Qmax = 5730Kg
+) kiém tra kha ning chiu cét ciia bé tong:

Qut = kiRib hy = 0,6.10.22.35 = 4620 kg

SVTH: Db Manh Toan
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= Qut < Qmax ( bé tong khong du kha ning chiu cat =phai tinh toan cdt dai)
Ta tinh toan vé6i 2 diéu kién sau :
+) PK; : Qmax < Qo = koRpbh, =0,35.130.22.35 = 35035 kg (dk duoc thoa man)
+) DPK; 1 Q < Qqgy
dy dinh chon thép dai la @8,n=2 = f, = 0.503 cm? = F4 = nf; = 2x0.503 =
1.006 cm®

2 2
Tinh a. = LSRON 15102235 0

Q 5730

2 2
8RO -1 006.1800. 8192235 _1190m
5730

mé. it = Fd-Rad

a=20cm
= chon thép dai 1a @8a200
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CHUONG 5 : TINH TOAN COT KHUNG TRUC 3

5.1S6 liéu dau vao
- Vi ¢t vira chiu nén vira chiu uén vi vay phai té hop doéng thoi mémen va luc
doc. Trong mdi td hop xét 3 cap nodi luc:
+ Momen duong l6n nhét va luc doc tuwong ing: M., Va Ny,
+ Momen am 16n nhét va luc doc twong trng: Myin vVa N,
+ Luc doc 161 nhat va mémen tuong ung Nmax va MtLr
Ta di tinh voi tit ca cac cap ndi lyc nguy hiém d6 roi 1dy két qua 16n nhat dé bd
tri thép cho cot.
+Ta tinh toan thép vai cot sb C21 tang 1
Vi cdp ndi luc :

Cap 1 M =6112 (kgm)
N = 239800(kg)
Cap 2 M=6635 (Kgm)

N=279910(kg)
v6i tang 1 ¢6 h =40cm ; b = 40 cm , hy=h-a=40-5=35 cm
l,b=0,7H=0,7.3,6=2,52 m
6 4=0= 252 _g3.8 => p=1
b 0,4
tir viéc kiém tra trén ta duoc phép bo qua anh huéng ciia udn doc
5.2tinh toan cét tang 1
5.2.1tinh todn cét doc
*Ta tinhvéi cap néi lwc (1) : M =6112 (kgm)
N = 239800(kg)
- Ta tinhd6 1éch tdm ban dau :
€0 = €01+ €Eyg

€01 = M = M =255cm ; €ng >= L: 1,6cm
N 239800 25
>=2

Chon epg = 2cm

€ =€o1 + €y =2,55+2==455cm

*Xac dinh do léch tam :
Chiéu cao vung nén: X = N _ 239800 46,12 cm
R, b 130.40

a,h, =0.58 x 35=20,3cm
X > o,hy =20,3 cm ; xay ra truong hop léch tdm bé
ta tinh n.e, =4,55(cm) <0,2h,=0,2.35=7 (cm)

050 11814 a,)e,

ta xac dinh theo cong thirc : xo = h-(
0

0 5 40 +1,8-1,4.0,58).4,55=32,91cm

=40-(

*Xac dinh do 1éch tam tinh toan :

e=n.e,+ g -a=455+ 4—20 - 5 = 19,55cm la khoang cach tir diém

dat luc doc 1éch tAm dén trong tdm cua cdt thép chiu kéo
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Ldop :XD1401D



*Tinh toan thép theo cong thirc :
F.=F. Ne R,.b.x,(ho-0,5.x,)
R'.(ho-a’)
_ 239800.19,55-130.40.32, 91(35-0,5.32,91) _
2800(35-5)
Chon thép 4225 c6 F,=19,64 cm?

Ham lugng =2 x100%=22"%%100%=1,4% ( thoa man)
oh 20.35

b/Ta tinhvéi cap ndi lwe (2) : M = 6635 (kgm)
N = 279910(Kg)
- Ta tinhd¢ 1éch tam ban dau :

= 18,03 (cm?)

€ =€ t eng
€1 = M 663500 =2,37cm ;e >= —=1,6cm
N 279910
>=2
€ =€o1 + €y =2,37+2=437cm
*Xac dinh d6 1éch tam :
Chiéu cao vung nén: X = N _ 279910 53,83cm
R,.b  130.40

a,. hy=0,58 .35 =20,3cm
X> a,hy = 20,3 cm ; xay ra truong hop Iéch tam bé

tatinh n.e, =4,37 (cm) <0,2.h,= 7 (cm)

ta xac dinh X, theo cong thirc : xo = h-( 0.5

+1.8-1.4 ) &,

0

0 5 40 11,8-1,4.0,58).4,37=33,18 cm

=40-(

*Xac dinh d6 1éch tam tinh toan :

e=n.e,+ g -a=4,37+ 4—20 - 5 = 19,37cm la khoang cach tir diém

dat luc doc 1éch tam dén trong tdm cua ot thép chiu kéo
*Tinh toan thép theo cong thirc :
E.=F, _ Ne- R,.b.x,(ho—-0,5.x,)

R'. (ho—-a’)
_ 279910.19,37-130.40.33,18(35-0,5.33,18) _
2800(35-5)
Chon thép 4@30c6 F,=28,274 cm®

28 2754 x100%=2,02% ( tho man)

= 26,73(cm?)

Ham lugong u —m x100%=

5.2.2Tinh todn cot ngang ‘
Duong kinh cot dai thod man diéu kién khong nhé hon:

{Ol—m _30 =7,5mm
4 4
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5 mm
Nén ta chon cdt dai 1a @8
- Khoang céch bt dai phai thod man: 15d,i,=15%x25=375mm
Do vay ta chon @8al100 cho chéan cft va &8a200 cho doan con lai
*Ta tinh toan thép voi cot sé C20 tang 1
Vi cdp ndi luc :

Cip 1 M = 5416 (kgm)
N = 268000 (kg)
Cip 2 M=5445 (Kgm)

N=302440 (kg)
v6i ting 1 ¢6 h=40cm ; b = 40 cm , hy=h-a=40-5=35 cm
l,b=0,7H=0,7.3,6=2,52 m
co /’l:I_O = E =6,3<8 =>p=1
b 0,4
tir viéc kiém tra trén ta duoc phép bo qua anh hudng cta udn doc
+Ta tinhvéi cap ndi lyc (1) : M =5416 (kgm)
N = 268000 (kg)
- Ta tinhd6 1éch tAm ban dau :

€ =€ t eng
€01 = M = M =202cm €ng >= L: 1,6cm
N 268000 25
>=2

Chon epg = 2cm

€ =€n t €&y =2,02+2==4,02cm

*Xac dinh d6 1éch tam :
Chiéu cao vung nén: X = N _ 268000 51,54 cm
R.b  130.40

a,. ho =0,58 x 35 =20,3cm
X> a,hy = 20,3 cm ; xay ra truong hop Iéch tam bé
ta tinh n.e, =4,02(cm) < 0,2.h, =7 (cm)

050 41814 a,) e,

ta xac dinh theo cong thirc : xg = h-(
0

0,5.40 +1,8-1,4.0,58).4,02=33,73 cm

35

=40-(

*Xac dinh d6 1éch tam tinh toan :
e=n.e,+ g -a=4,02 + 4?0 -5 =19,02 cm 1a khoang cach tir diém
dat luc doc 1éch tam dén trong tdm cua ot thép chiu kéo
*Tinh toan thép theo cong thirc :
F.=F, = Ne—-R, b.x,(ho—-0,5.x,)
R'. (ho—-a’)
_ 268000.19,02 -130.40.33,73(35-0,5.33,73) _
2800(35-5)
Chon thép 428 c6 F,=24,63 cm?

22,82 (cm?)
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Ham lugng =2 100%=2%535100%=1,76% ( tho man)
oh 35.40

b/Ta tinhvéi cap néi lwe (2) : M = 5445 (kgm)
N = 302440 (Kg)
- Ta tinhd¢ 1éch tAm ban dau :
€0 = €o1 + eng
€01 = M = M =1,8cm ; €ng >= 215: 1,6cm

>=2
€ =€ntey =18+2=38cm

*Xac dinh do léch tam :
N _ 302440
~ Rb 13040
a,.hy=0,58.35=20,3cm
X > o,hy =20,3cm ; xay ra truong hop léch tdm bé
tatinh n.e, =3,8 (cm) <0,2.h, =7 (cm)

ta xac dinh X, theo cong thic : xo = h-(o’h.—?h +1,8-1,4 a,) e,

Chiéu cao vung nén: X = 58,16cm

0,5.40

35
*Xac dinh d6 1éch tam tinh toan :

=40-( +1,8-1,4.0,58).3,8=34,07 cm

e=ne, + 2 _a=38+ 4—20 -5 = 18,8 cm I khoang céch tir diém dt

luc doc 1éch tAm dén trong tAm cua cbt thép chiu kéo
*Tinh toan thép theo cong thirc :
F.=F, = Ne—R, b.x,(ho—-0,5.x,)
R'.(ho—-a’)
_ 302440.18,8-130.45.34, 07(35-0,5.34,07) _ 29,8(cm2)
2800(35-5)

Chon thép 432 ¢6 F,=31,17 cm?
32,17
40.35°

Ham luong x :;Ta x100%= 221" 1009%6=2,3% ( tho man)

0
+ Tinh cét dai:
Puong kinh cot dai thoa man diéu kién khong nhd hon:

{d_m :g =8mm
4 4
5mm

Nén ta chon cbt dai la &8
- Khoang cach ¢t dai phai thod man: 15dmin=15x28=420mm
Do vay ta chon @8a100 cho chan c¢dt va &8a200 cho doan con lai

5.3Ta tinh toan thép v&i cot s6 C20 tang 5
5.3.1Tinh toan cot doc

Vi cap ndi luc :
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Cap 1 M = 2974 (kgm)
N = 141180 (kg)
Cap2 M=2551 (Kgm)
N=158590 (kg)
Vé6i tang 1 ¢ h=35cm ; b = 35 cm , hy=h-a=35-5=30 cm
l,b=0,7H=0,7.3,6=2,52 m
co ﬂ:l_o = E =72<8 =>p=1
b 0,35
tir viéc kiém tra trén ta duoc phép bo qua anh huéng cia udn doc
+Ta tinhvéi cap ndi lyc (1) : M =2974 (kgm)
N = 141180 (kg)
- Ta tinhd6 1éch tdm ban dau :

€0 = €01 + eng
€01 = M 2974 =2,11cm ;en>= L: 1,4cm
N 141180 25
>=2

Chon e,4 = 2cm

€ =€ty =211+2==411cm

*Xac dinh do léch tam :
Chiéu cao vung nén: X = N__ 141180 31,03 cm
R.xb  130.35

a,h, =0,58.30=17,4cm
X> o,hy=17,4 cm ; xay ra truong hop léch tdm bé
ta tinh n.e, =4,11 (cm) < 0.2h, = 0,2.30 = 6 (cm)

050 11814 a,)e,

0

+1,8-1,4.0,58).4,11=28,55cm

ta xac dinh theo cong thirc : xo = h-(

_35.( 2,535
30

*Xac dinh do 1&ch tam tinh toan :

e=ne,+ g Sa=411+ 3—25 -5 = 16,61cm Ia khodng cach tir diém

dit luc doc 1éch tAm dén trong tam ctia cbt thép chiu kéo

*Tinh toan thép theo cong thurc :
F.=F, = Ne—-R, b.x,(ho-0,5.x,)

R',(ho-a’)
_ 141180.16,61-130.35.28,55(30-0,5.28,55) =43 (sz)
2800(305)

Chon thép 3218 c6 F,=7,63 cm?

Ham luong =2 x100%= 2 x100%=0,73% ( thoa man)
oh 35.30

+Ta tinhvéi cap ndi lwc (2) : M = 2551 (kgm)
N = 158590 (Kg)
- Ta tinhd6 1éch tdm ban dau :
€0 =€01 T Eng
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h

T >= —=1,4cm
M7 g

eo = eol + eng = 1,61 + 2: 3,61 cm

*Xac dinh d6 1éch tam :

Chiéu cao vung nén:

X

N _ 158590 _

" Rb 13035

a,.h, =0,58 .30 = 17,4 cm

X> o,hy=17,4 cm ; xay ra truong hop léch tdm bé

>=2

34,85 cm

tatinh n.e, = 3,61 (cm) < 0.2h, =0,2.30 =6 (cm)

ta xac dinh x, theo cong thirc : xo = h-(

=35-(

0,5.35

30

*Xac dinh do 1&ch tam tinh toan :

e:n.eo+ﬂ-a:3,61+—-
2 2

0.5h

0

+1.8-1.4 a,) &,

+1,8-1,4.0,58).3,61=29,33 cm

35

dat luc doc 1éch tam dén trong tdm cua bt thép chiu kéo
*Tinh toan thép theo cong thirc :
Ne-R,.b.x,(ho-0,5.x,)
R',(ho-a’)

Ham luong 'u:[;:Ta x100%=

Fa=Fy =

_ 158590.16,11-130.35.29,33(30-0,5.29,33) _

5.3.2Tinh cét ngang:

Puong kinh cbt dai thoa man diéu kién khong nhé hon:

Nén ta chon cbt dai la &8

0

2800(30-5)
Chon thép 4225 c6 F,=19,635 cm?

19, 6‘25 100%=1,87% ( thoa mén)

{d—m =2 =6,25mm
4 4
5mm

7,25 (cm?)

- Khoang céch ¢t dai phai thod man: 15d,;,=15.18=270mm

Do vay ta chon &8a100 cho chan cot va &8a200 cho doan con lai
-tinh todn cac cdt khac tuong tu khi Fa=Fa’<0 dat theo clu tao
F =F,=u,, bh,=0,002.35.30 = 2,1cm?

5 = 16,11cm 1a khoang cach tir diém

M(Kg.m)| N(kg) | x(cm) OLo-hﬂ Xo(cm) | e(cm) |F,=F;| chon |F,=F,| u(%)

5t C15 cap 1 1174 |195250| 37,55 | 20,3 | 35,94 17,6 3,023 | 3018 | 7,63 | 0,42
cO

i cap 2 140 |240000| 46,15 | 20,3 | 36,79 17,06 11 420 |12,566| 0,9

5t C16 cap1 2096 |(177440| 34,12 | 20,3 | 35,04 18,18 0,5 3918 | 7,63 | 0,42
coO

i cap 2 1775 |218050| 41,96 | 20,2 | 36,04 17,54 7,64 | 4020 |12,566| 0,9
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bt C17 cap 1l 3015 |213710] 41,1 20,3 | 34,68 18,41 8,92 4@20 [12,566| 0,9
' cap 2 1930 [257330| 49,49 | 20,3 | 35,71 17,75 16,5 4025 |19,635| 1,4
ot C18 cap1l 4016 (199650 38,39 | 20,3 | 33,74 19,01 7,31 3918 7,63 | 0,42
' cdp2 | 3041 |242520| 46,64 | 20,3 | 34,93 | 1825 | 14,8 | 4@25 |19,635| 1,4
bt C19 cap1l 4471 (201780| 38,8 20,3 | 33,43 19,22 8,32 4020 |12,566| 0,9
' cap 2 4186 (242080| 46,55 | 20,3 | 34,18 17,73 16,1 4025 |19,635| 1,4
Bang 1-7. Tinh toan cot tﬁng 1

o,-hy
M(Kg.m)| N(kg) Xo(cm)|e(cm) |Fa = F, | chon |Fa = Foo| (%)
x(cm)
6t C15 cap1| 2342 | 97000 | 21,32 | 17,4 | 28,06 |16,91|-5,689 [418| 10179 | 0,97
’ cap2| 925 |121160| 26,63 | 17,4 | 30,66 |15,26|-2,817 [418| 10179 | 0,97
5t C16 cap1| 3401 | 92050 | 20,23 | 17,4 | 26,05 |18,19|-4.817 |418| 10179 | 0,97
’ cap2| 635 |113600|24,97 | 17,4 | 30,98 |15,06 | -4,780 (418| 10179 | 0,97
6t C17 cap 1| 2809 |111870|24,59 | 17,4 | 27,91 |17,01|-1,922 |418| 10179 | 0,97
’ cap2| 140 |134510|29,56 | 17,4 | 31,69 | 14,6 |-1,094 |418| 10179 | 0,97
Lot C18 cap 1| 2749 |108790| 23,91 | 17,4 | 27,89 |17,03|-2,643 |418| 10179 | 0,97
’ cap2| 1039 |129720|28,51 | 17,4 | 30,6 | 15,3 | -0.88 [418| 10179 | 0,97
5t C19 cap 1| 2555 |109750| 24,12 | 17,4 | 28,20 |16,83| -2.76 [418| 10179 | 0,97
’ cap2| 1988 |129900| 28,55 | 17,4 | 29,45 |16,89| 0,51 [4918|10179 | 0,97
Bang 1-8. Tinh toan cot t?lng 5
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CHUONG 6: TINH TOAN CAU THANG
6.1S6 liéu tinh toan
st dung giai phap cau thang khong con.
Hinh 1-1. mit bang két ciu ciu thang
| |

e =1 | ®
WA L]

BAN THANG

b=t

3000

N
BCT LIEN SAN
DCT (220X300)

BAN THANG

BON DAY
DCNZ (220%300)

1 2700 140 \

‘ 4200

Tinh toan cac cdu kién cél} thang.

+ Lua chon kich thuoc tiét dién:

- Chon ban thang day 10 cm.

- Dam chiéu nghi, dam chiéu t61 Doy, Deni; Der.

h, =(LiJ L =(l+ij.3= (0,25+0,375)m => Chon so bo b x h = 220 x 300.

8 12 8 12

6.2Tinh toan ban thang BT:

* So do tinh:

- Chiéu dai ban thang: 1, =/1,8%+2,72 =3,245m

- Chicu rong ban thang: 1, = 1,315m

‘Do khong b6 tri con thang nén ban thang 1am vi€e theo phuong canh dai nhu
mot cau Kién glﬁm chju uon. So do tinh cia ban thang la mdt dam don giéq, h?.i dau
khép tua 1€n dam chi€éu nghi(DCT), c6 nhip 1 = 3,245m, chiu tai trong phan bd déu.

1800

{ 2700

Hinh 1-2. So d6 tinh ban thang BT
* Xac dinh tai trong tdc dung 1én ban thang:
- Tinh tai: Tinh tai duoc xac dinh theo cau tao cac 16p va trinh bay thanh ban

L6p gach It granit day

2cm 2000 | x 0.02 | x 1.2 | = 48

Lé6p vita 16t day 2cm 1800 | x 002 ] x 1.2 ] = 43.2

Vira trat tran day 1.5cm 1800 | x | 0.015| x 12| = 324

san day 10cm 2500 x 001 x 1,1 = 275

Téng finh tai 398.6 | Kg/m?2 |
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[ Hoat tii | 300 x | 12] = | 360| Kegm2| |
Tong tai trong tac dung lén ban thang:
q=(g + p) = (398.6 + 360). = 758,6 KG/ m*

6.2.1tinh todn néi lwc va cét thép ban thang
* Tinh toan no1 luc:

ql?. _ . .
M = g | =3,245 m,; q =q.cosa;
=> (q=q 2.7 —758,6. 2.7 =631, 2kG / m?
3,245 3,245
.12 2
M :qél _631,2.3,245° 830,8KGm.

* Tinh toan cot thép trong ban BT:
Cat mot dai ban thang rong 1m theo phuwong canh dai: b= Im.
Chon a= 1,5 cm cho moi tiet dién — hy=10-1,5=8,5cm.

o= M - = 83080 >=0,1<a,=0,428
R, xbxh,”~ 115x100x8,5

g_1+\/1—205 1+41-201 095
2 2 o

A M 83080
R x¢gxh, 2250x0,95x8,5
Duy kién dung thép @10 c6 f, = 0,785 cm2. Khoang cach giira cac cbt thép la:

a= b;:a - 100206;785 ~17,07cm. Chon ®10, a = 150 mm, c6 A, = 5,23cm?
Kiém tra ham lugng thép:
U= L><100% = ﬂxlOO% =0,62% > 1. =0,1%
bxh, 100x8,5

Canh ngén dat thép theo cAu tao ®8a200

+. Tinh todn ban chiéu nghi BCN:

Xet ty s0 1o/ | = 3,0/1,42 = 2,11 > 2 => Ban lam viéc mot phuong. Cat mot dai
ban rong b = Im theo phuong canh ngan, tinh todn nhu mot dam don gian, lién két
kh()’p 2 d?lu, g61 tua la dam DCNl va DCNZ-

Tong tai trong tdc dung 1én ban thang:
q=g+p=2398,6+360=7586 (kG/ m?)
* Tinh toan ndi luc:
2 2
M =M, = ql? _758,6.1,42
T 11
* Tinh toan cot thép trong ban BT:
Chon a= 1,5 cm cho moi tiet dién — hy=10-1,5=8,5¢cm.

o= M 5= 13906 Z:O,Ol7<a0:0,428
R, xbxh,° 115x100x8,5

g_1+\/1—205 1+4/1-2.0,017 _0.991
2 2 o

M 3 13906
R, x¢gxh, 2250x0,991x8,5

=4,6cm°.

=139,06kGm.

A = =0,734cm?.
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Duy kién dung thép @6 c6 f, = 0,283 cm2. Khoang cach gitta cac cdt thép la:
a=fa _100x0.283 5 00 Chon @6, a = 200 mm, ¢6 A, = 1,42cm2.
A 0,734
Kiém tra ham luong thép:
n= A x100% = _L42
bxh, 100x8,5

Canh dai dét thép theo cAu tao ®6a200
6.3tinh toan dam thang

Tinh toan dam chiéu nghi D¢y :

* Dém DCNl
6.3.1So’ do tinh va tai trong

Dam Dcy; hai dau lién két vi cot nén so do tinh coi nhu 1a ddm don gian 2 dau
lién két ngam.

- Xac dinh tai trong:

- Lyc phén b déu gom:

+ Trong luong ban than dam: 0,22 .0,3.2500.1,1=181,5KG/ m

, . A ox gl 758,6.1,42

+ Do bén chiéu nghi truyén vao: q, = ST, - 557,8kG /m

+ Do ban thang truyén téi : g, = q’.1/2 = 631,2.3,245/2 = 1055,7kG/m.

Tong cong luc phan bd: q = 181,5 + 557,8 + 1055,7 = 1795 kG/m

Q =1795KG/M

JTTITITITITITITITTT)

3000

MWH M=Q /12
WMM W

M=Q [/24
Hinh 1-3. So' d6 tinh diAm chiéu nghi D¢y
6.3.2Tinh todn ndi lwc va cét thép cho dam
- Xac dinh ndi luc:
My=q. 1%/ 12 =1795.3%/ 12 = 1346,25 (kGm)
My, = q.1/24 = 1795.3%/24 = 673,125(kGm)
Quax= q.1/2=1795.3,0/2=26925 (kG.)
Tinh toan c6t thép trong dam Dey:
Chon a =3 ¢cm cho moi tiét dién => hy =30 — 3 = 27 cm.
- Tiét dién gitta nhip: My, = 673,125kGm:

a= M == 67312’52:0,04<a0:0,428
R xbxh? 115x22x27

g_1+\/1—205 1+1-2.0,04 _0.93
2 2 o

A - M _ 67312,5
R, x¢gxh, 2800x0,98x27

Chon 2014 ¢6 A, = 3,08 cm’”.
Kiém tra ham luong thép:

x100% = 0,17% > s, =0,1%

=0,91cm?.
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=2 100% = 22810006 = 0,52% > 41, = 0,1%
x h, 22x
- Tiét dién & g6i, My = 1346,25 KGm:
M 134625

o= = >=0,073< ¢, =0,428
R, xbxh,®  115x22x27

g_1+\/1—2a ~1+41-2.0,073 _0.962
2 2 o

M 134625
A= R, x¢xh,  2800x0,962x 27
Chon 2014 ¢6 A, = 3,08 cm”.
Kiém tra ham luong thép:

y:ixloo%: 3,08

x h, 22x

=1,85cm>.

x100% = 0,52% > 11 =0,1%

- Tinh toan cot dai:

+ Kiém tra cac diéu kién :

k;Rkbhy = 0,6x9,0x22x27 = 3207,6kG

koRnbhg = 0,35x115x22x27 = 23908,5kG

Qmax =3164,43KG < 3207,6 kG, bétong khong bi v vi tng suat nén chinh

Qax = 3164,43KG <23908,5kG, bétong du chiu cit, khong phai tinh cdt dai.

Chon dai ®6, 1 nhanh c6 f, = 0,283 cm?, thép C-I ¢6 Ry, = 1750 kG/ cm’. it
theo cau tao voi: )

+ Khoang cach dai cau tao:

Vi dam ¢6 hg <450 lay Uy =150

Uchon < { Utt ; U[nax; Uct } .

Chon U = 150 bo tri cho toan dam.

Hinh 1-4. Bo tri cot thép trong dam DCN1 :

Q
Q
N
2014
»(K o)

200

*DimDoe ‘ ‘
Dém Dcnz 2 dau lién két véi tuong tinh toan ndi lyc nhu 1 dam don gian 2 dau
lién két khap.
- Xac dinh tai trong: ‘
+ Trong lugng ban than dam: 0,22.0,3.2500.1,1 = 181,5 kG/ m
%" _ 1586142 _ 5a8 606(kG /m )
Tong cong: q = 181,5 + 538,606 = 720,106 KG/m2.
- Xac dinh ndi luc:
M, =q. % 8=720,106 . 3% 8 =2810,12 KGm.

+ Do ban chiéu nghi truyén vao: q, =
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Qa=q.1/2=720.106 .3/2= 1080,16KG.
Q=1080,16KG/M

HEENEENEENNENREEEY

J
ZE 3000 T;
1 7

. M=QLB
~ Hinh 1-5. So' do tinh dam chieu nghi Dcy.
- Tinh toan cot thép trong dam DCN2:
Chon a =3 cm cho mot tiét dién — hg=30-3=27cm.
- Tiét dién gilra nhip: M; = 810,12 kGm:
M 1012
o= 5= 810 2:0,044<a0:0,428
R, xbxh,® 115x22x27
e 1+1-2a  1+.1-2.0,044 0,98
2 2 o
M 81012

A =R xexh,  2800x0,98x27
Chon 2014 ¢6 A = 3,08 cm”.
Kiém tra ham luong thép:

u= A x100% = 3,08
bxh, 22x27

- Tinh toén cdt dai:

+ Kiém tra cac diéu kién :

kiR¢bhg = 0,6x9,0x22x27 = 3207,6kG
koRnbhg = 0,35x115x22x27 = 23908,5kG

Qax =1080,16KG < 23908,5 kG, bétong khong bi v vi img suit nén chinh
Q.ax =1080,16KG <3207,6kG, bétong du chiu cit, khong phai tinh cdt dai.
Chon dai ®6, 1 nhanh c6 f, = 0,283 cm?, thép C-I c6 Ry, = 1750 kG/ cm?. Dt

=1,1cm?.

x100% =0,52% > u1 =0,1%

theo cau tao voi:

+ Khoang cach dai ciu tao:
V6i dam ¢6 hy < 450 lay U, =150
Uch()n < { Utt ; U[naX1 Uc'[ } .
Chon U = 150 bo tri cho toan dam.
Hinh 1-6. B6 tri cot thép trong dim Dy,

914
9260150 = 3
=
\ 20 144y —
290
+ Tinh toan dam chiéu t6i D¢t
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DAam Dt hai dau tua 1én dam doc nén tinh toan ndi luc theo so do 13 mot dam
don gian 2 dau khdp, tinh toan xac dinh thép dit dudi, thép trén dit theo ciu tao.
Xdc dinh tai trong:
- Luc phéan bb déu gom:
+ Trong luong ban than dam: 0,22.0,3.2500.1,1 =181,5 KG/ m
L L ql 758,6.1,42
+ Do bén chiéu nghi truyén vao: q, = ST, - 557,8kG /m
+ Do ban thang truyén téi : g, = q’.1/2 = 631,2.3,245/2 = 1055,7kG/m.
Téng cong luc phan bd: q = 181,5 + 557,8 + 1055,7 = 1795 kG/m
Q =1795KG/M

HHHJHHHHHH%

3000 L
\

/(WH M=Q 12
WMMM W

M=Q L/24
Hinh 1-7. So' @6 tinh dAm chiéu nghi Dcy;.
- Xac dinh ndi luc:
My=q. 1%/ 12 =1795.3%/ 12 = 1346,25 (kGm)
My, = q.1/24 = 1795.3%/24 = 673,125(kGm)
Quax = q.1/2=1795.3,0/2=2692,5 (kG.)
Tinh toan c6t thép trong dam D¢y
Chon a =3 c¢m cho moi tiét dién => hy = 30 — 3 = 27 cm.
- Tiét dién gitta nhip: My, = 673,125kGm:

a= M == 67312’52:0,O4<a0:0,428
R xbxh? 115x22x27

g_1+\/1—205 1+1-2.0,04 _0.93
2 2 o

AN\

A - M 673125
" R,xgxh, 2800x0,98x 27
Chon 214 c6 A = 3,08 cm’.

Kiém tra ham luong thép:

A 100%=—%8 10006 =0,520 > . =0,1%
x h, 22x27
- Tiét dién & gbi, My = 1346,25 KGm:

M 13462
o= - = 34625 -=0,073<a, =0,428
R, xbxh,” 115x22x27

_1441-2a0  1+41-2.0,073 0.962
d 2 2 |
M 134625

A S R xexh,  2800%0,962x27
Chon 2®14 c6 A, = 3,08 cm?.
Kiém tra ham luong thép:

=0,91cm?.

IL[:

=1,85cm?.
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e A x100% = 3,08 x100% =0,52% > x4, =0,1%
bxh, 22x 27

- Tinh toén cdt dai:

+ Kiém tra cac diéu kién :

kiRybhy = 0,6x9,0x22x27 = 3207,6kG
koRnbhg = 0,35x115x22x27 = 23908,5kG

Qnax = 3164,43KG < 3207,6 kG, bétong khong bi v& vi tng suit nén chinh

Qpnax = 3164,43KG <23908,5kG, bétong di chiu cat, khong phai tinh cot t
Chon U = 150 b tri cho toan dam.
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CHUONG?7: TINH TOAN NEN MONG

7.1S6 liéu dia chat

Theo “ Béo céo két qua khao sat dia chat khu dat cong trinh Ky tlc x4 9 tang
truong Pai hoc Mo dia chit phuc vu giai doan thiét ké k§ thuat”, khu dat xay dung
trong d6i bang phing, cao do trung binh +12,4m, dugc khao sat biang phuong phap
khoan tham do, xuyén tiéu chuan SPT.

Tir trén xudng dudi gdm céc 16p dat co chiéu day it thay do6i trong mat 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).

Lép 4 Cét hat tho vira, chiéu day chua két thic ¢ do sau khao sat 37(m).

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

—0,45
o] e o100
a:177%7; )71 —1,80

4,880

20s SET PHA

6900
N
6330

T
|

37000

CAT MIN

4300
©®
4300

"

I

"
£

e CAT HAT THO VUA

3670

—16,2

24920
3
1

P o
Hinh 1-8. Pia chat cong trinh
Bang 1-9. Bang chi tiéu co hoc, vat ly cac lop dat

W | WL | Wp 0 Ci E Cu

A 12 £ Y Vs
Stt | Tén lop dat kN/me L kNimB L % | % | % | @M | kPa | mPa kPa

1 Dat lap 16,3 - - - - N T e
2 Sét pha 17,2 | 27,0 |38,1(39,6(233| 9 |12 | 42 |3 | 17
3 | Catmin 18,8 | 26,2 |206| - - 1294 - [10,2|18]| -
4 | Catthovira | 189 | 26,1 16,6 - - 338| - [321(35] -

7.1.1P4dnh gia diéu kién dia chat céng trinh
Lép 1: Dat lap day trung binh 0,88(m), dat yéu.
Lép 2: Sét pha day trung binh 6,9(m).
CW-W, 381-233

= ~ =0,908
W_-W, 39,6-233

bo sét: |
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0,75 <I_<1 dét¢ trang thai déo nhdo, mo dun bién dang E = 4200(kPa), dat

yeu. o
H¢ so rong:
_ 75(1+0,01W) - 27(1+0,01x38,1)
- 7 - 17,2
Mot phan 16p dat nam dudi muc nude ngam nén phai ké dén day noi.
Zs =y _ 21710 7 g3kn )
1+e  1+117
Lép 3: Cat min day trung binh 4,3(m).
_ 75(1+0,01W) 1 26,2(1+0,01x 20,6)
- y - 18,8
0,6 < e <0,75 dat & trang thai chit vira, c6 E = 10200(kPa), dat twong dbi tot.
y.—y, 26,2-10 3
793 1re " 1+0.681 N/
Lép 4: Céat hat tho vira c¢6 chiéu day chua két thuc ¢ do sdu hd khoan tham do
37m.

-1=117

Dung trong day ndi: Ygn2 =

-1=0,681

_ 7s(@+0,01W) e 26,1(1+0,01x16,6)
4 18,9
0,55 < e <0,7 dat ¢ trang thai chit vira, c6 E = 32100(kPa), dit tét.

-1=0,61

y.—y. 26,1-10 3
_ Vs ~10(kN /m
Yoo = e T 1r061 O )

7.1.2Nhiém vu dworc giao
Thiét ké mong M1 dudi cot truc F va mong M2 dudi ¢t truc E khung truc 3.
7.2Lwa chon giai phap nén méng
Can ctr vao dic diém cong trinh, tai trong, diéu kién dia chét cong trinh, dia
diém x4y dung ta lya chon phuong 4n méng coc BTCT ché tao san, ép trudc bang may
ép thuy luc. Coc cim vao 16p cat hat tho vira.
Tra bang 16 TCXD 45 — 78, ddi v6i nha khung BTCT ¢6 tuong chén:
Do lan tuyét dbi gidi han Sgn = 8cm
D¢ lun 1&ch tuong ddi gidi han  ASgy, = 0,001
Thiét ké mong M1 dudi cot truc F khung truc 3 ‘
Noi luc tinh toan tai chan cot truc F dugc 1y tir bang t hop noi lyc tinh khung truc 3.

Tiét dién N&i luc tinh toan
Cot true cot tt tt tt tt tt
(cm) No (kN) | Mg (kN.m) | Mg (kN.m) | Qg (kN) | Qy (kN)
F 40x40 2965,96 21,23 53,4 24.56 11,11

Ngoai ra con phai ké dén trong luong tuong, cot tang 1 va dam giang moéng. Luc
do cac bd phan két cAu do tinh trén 1m dai:

Do cdt tang 1: 0,4.0,4.25.1,1 = 4,4(kN/m)

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

Do dam gidng mong c6 tiét dién 0,22x0,4(m)

0,22.0,4.25.1,1 = 2,42(kN/m).
Luc doc do cac bd phan két cu tang 1 gay ra cho mong M1:
Do cot tang 1 N, = 4,4.3,6 = 15,84(kN)
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Do tudng tang 1 N = 14.(4,2+3,6)/2 =54,6(kN).
Do dam giang mong Ny = 2,42.(4,2 + 7,8/2) = 15,3(kN).

Ng = No" + N+ N + Ny = 2965,96 + 15,84 + 54,6 + 15,3 = 3051,7(kN).

Tiét dién NO&i luc tinh toan
Cot truc cot tt it tt tt tt
(cm) Ny (kN) | Mg, (kN.m) | Mg, (kN.m) | Q, (kN) | Q, (kN)
C 40x40 3051,7 21,23 53,4 2456 | 11,11
Noi luc tiéu chuén tai dinh moéng (hé s6 do tin cay n = 1,15)
Tiét dién Noi luc tiéu chuan
Cot true cot tc tc tc tc tc
(cm) Ng (kN) | Mg (kN.m) | Mg, (kN.m) | Q (kN) | Q, (kN)
C 40x40 2653,65 18,5 46,43 21,34 9,66

7.3So b kich thwéc cua coc

Dung coc BTCT ché tao sén tiét dién 30x30(cm), bé téng B30 c6 R, = 17(MPa).
Cét thép doc chiu luc gdm 4®14, thép nhom All ¢o R, = 280(MPa), As = 6,16(cm?),
cdt dai ding @6 thép nhom Al ¢6 Ry, = 175(MPa).

Chon chiéu cao dai mong hg = 0,8m, c6t dinh dai -1,0m, cbt day dai -1,8m. Cét
trong nha 0,00m.

Phan coc nguyén chén vao dai 0,15m, pha dau coc dé tro thép doc ra 0,45m.

Coc cdm vao 16p cat hat tho vira 3,67m.

Tong chiéu dai coc

L=0,15+045+0,88+0,45-1,8+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.
7.4Xac dinh slrc chiu tai cta coc
7.4.1Tai trong tinh toan cua coc theo vat liéu lam coc:

P, = (P(RbAb + RS.AS)

Trong do:

@ = 1 hé s ubn doc v6i mong coc dai thdp, coc khong xuyén qua bun, than bun.

Rp cuong do chiu nén tinh toan cua bé tong, véi B30 c6 Ry, =17 MPa.

Rs cuong do chiu nén tinh toan cua cbt thép, voi thép nhom All ¢6 Ry = 280
MPa.

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

A, dién tich tiét dién cbt thép doc Ag = 6,16 cm?.

P, =1.(17.900 + 28.6,16) = 15472,48 (kN).
7.4.2Tai trong cho phép cua coc:
por = = aN.F +U(2N, ), +¢,L) (kN)

Trong d6: a = 300.

N: Chi sb SPT cua dit dudi miii coc, mili coc nim trong 16p cét tho hat vira c6 N
= 35.

N,: Chi s& SPT trung binh ctia 16p cat ¢ bén than coc

Ly(m): Chiéu dai coc nim trong cac 16p dét cat

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

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

Cy luc dinh khong thoat nude
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Pspr=

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

Dung Pspr = 523 404(kN) dé tinh toan
7.5Xac dinh sé coc va bé tri coc cho mong

Pé céc coc it anh hudng 14n nhau c6 thé coi cac coc 1a coc don, cac coc dugc bd
tri trong dai sao cho khodng cach gitra cac coc > 3d, véi d la canh cua tiét dién coc
vudng d =30cm.

Ap luc tinh toan tac dung 1én dé dai do phan lyc dau coc giy ra

P 523,404
- (3?5;2 = 3037 018 (knm?)

N 3051,7
SA s A A4 FL o= o - ! :’032
Dién tich so by dé dai Fsp " —,. hn  64618-20.18.11 (m?).
Trong luong cua dai va dat trén dai
N =n.F,.hy, =11.5,03.1,8.20 =199,188 (kN).
Luc doc tinh toan tai day dai
N = N, + N, = 3051,7 + 199,188= 3250,888(kN)
, N - N® 3250 888
SO Iugng coc so bo T PSPT 523, 204 (coc).
Léy 8 coc, )
Hinh 1-9. bo tri coc
y
10 2400 0
300 4 900 900 L 500
1 II I
T e e
o i Tt OT a e | T
©: Rliinyr il T X
Nk st
B gNiin 8
: I
, ®
7.6Kiém tra mong coc
Dién tich dai thyc té Fq = bg.lg = 2,4x2,4 = 5,76m"
Trong lugng tinh toan cua dai va dat trén dai thuc té
Nét =1,1.5,76.1,8.20 = 228,096 (kN)
Luc doc tinh toan tai day dai
N = N + N, = 3051,7 + 228,096 = 3279,8(kN).
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M6 men tuong tmg Véi trong tam dién tich cac coc tai mit phang day dai:
M!=M} +Q;t.hd =21,23+11,11.0,8 =30,118(kN.m)

X

M"=M® +Q"h, =53,4+24,56.0,8 = 73,048(kN.m)

y
Luc truyén xudng coc

tt tt tt
max ! - '

S Yy
I |
i=1 i=1
30517 N 73,048.0,9 N 30,118.0,9
8 6.0,9° 4.0,9° +2.0,45°
ptt _ 30517 73,048.09  30,118.0,9
mn 8 6.0,9° 4.0,9° + 2.0, 45°
Trong lugng coc
P.t=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’ =404,76 + 25 = 429,76 (kN) < Pspr = 523,404(kN).
Thoa man diéu kién lyc max truyén xudng coc bién.
Point = 358,17 (kN) > 0 khong phai kiém tra chéng nhd cho coc.
Kiém tra nén moéng coc theo TTGH 11
Kiém tra diéu kién ap luc ¢ day khdi mong quy ude.
Do ltn cia mong coc treo duoc tinh theo d 1un cta nén khdi méng quy ude co
mit cit 1a ABCD. Do strc can giita mit xung quanh coc va dat bao quanh, tai trong
mong duge truyén trén dién tich rong hon, xuét phat tir mép ngoai coc tai day dai va

tt
Pmax

— 404,76 (kN)

=358,17 (kN)

. P,
nghiéng mot goc & = 2

4

dYoh ph+eh+ph  9°.633+29,4°4,3+33,8°3,67 .
P = - = =21,41

> h h, +h, +h, 6,33+4,3+3,67
\ 4 4 r,
Chiéu dai cua day khoi quy udce Ly
2.0,3

Ly=L+ +2.H’.tgo = 1,8+0,3 + 2.14,3.t95,35° = 4,81(m).

2

Bé rong cua day khéi quy ude By,

By =B +2.H’.tga = 1,8+0,3 + 2.14,3.tg5,35° = 4,81(m).

Xac dinh trong luong khdi quy uée

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

N1 = Ly.Bu.h.ysp = 4,81.4,81.(1,8 + 0,1).20 = 879,18(kN).

Trong luong cta khéi quy udc trong pham vi 16p dét sét pha

N, = (4,81.4,81-0,3.0,3).(0,75.17,2 + 5,58.7,83) = 1304,21(kN).
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dat.

Trong luong cta khdi quy udc trong pham vi 16p cat min
N4 = (4,81.4,81- 0,3.0,3).4,3.9,64 = 955,31(kN).
Trong lugng ctia khéi quy ude trong pham vi 16p cat hat tho vira
N, = (4,81.4,81- 0,3.0,3).3,67.10= 845,8(kN)
Trong lugng cua coc trong pham vi cac 16p dat
N =8.0,3.0,3.14,3.25.1,1 = 283,14(kN).
Téng trong luwgng khdi méng quy wéc
Nqutc: Nltc " Nztc'*' Ngtc+ N4tc + thc
= 879,18 + 1304,21 + 955,31 + 845,8 + 283,14 = 4267,64(kN)

Gia tri tiéu chuan luc doc xac dinh téi day khdi quy ude

N = N, + Ny, = 2653,65 + 4267,64 = 6921,29(kN).
M6 men tiéu chudn tuong tng tai trong tim day khoi quy ude

M, = Mg, © + QE, “H=18,5+9,66.15,2 = 165,332(kN.m).
M, = Mo, + Qy °.H = 46,43 + 21,34.15,2= 370,8(kN.m).

B M 165,332
" N®  6921,29

tc
& = Mtf; = 370,8 =0,054(m)
N 6921,29
Ap luc tiéu chuén tai day khéi quy uée
tc
P _ N _(ﬁ 6e__ 6e, j _ 6921,29 _(ﬁ 6.0,023 6.0, 054)
mn Ly .By L, B 4,81.4,81 4,81 4,81

P =327,9(kN /m?)

=0,023(m)

bo 1éch tam: €

M

Pt = 270,42(kN / m?)
tc tc
e — P ; PE 327,9+227o, 92 _ 590,16(N /)

Cuong do tinh toan cua dit tai day khéi mong quy ude

m,.m .
R, :—k 2 .(AB,,.7, +B.H,,.», +Dc,)
Tra bang 2.2 sach Gi4o trinh Nén va Mong ¢6

m; = 1,4 do dat & day khoi quy udc 1a cat hat vira.

m, = 1,0 do nha khung. o , o

ke = 1 vi cac chi ti€u co ly cia dat lay theo so liéu thi nghiém truc ti€p doi véi

tc

yi: Tri tinh toan tht 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 vdi ¢ = 33,8° ta duoc
A =1529; B=7,124;, D =9,144.
Trong luong riéng trung binh cua dat tir day khdi mong quy ude dén cot khao sét
' _ 0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 +3,67.10 —10,09(kN / m3)

Zu 0.88+6 914 3+3 67

¢y tri tinh toan tht 2 cta luc dinh don vi cia dat dudi day khédi quy wéce: ¢, = 0.
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Cuong do tinh toan cua dat tai day khéi quy udc

R, =219 (1 520.4,55.10+7,124.15,75.10,00+ 9,144.0) =1681, 8(kN / m?)

m

Pe =327,9(kN /m?) <1,2R_=2018,16(kN / m?)
P =299,16(kN / m*) <R =16818(kN / m?)

_ Thoa man diéu kién ap luc tai day khéi quy uéc, ta co thé tinh toan do lin cua
nén theo quan niém bién dang tuyén tinh.
Ung suat ban than duéi day khoi quy wéc
o => h.y =0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 +3,67.10 =158, 89(kN / m’)
Ung suét gy lan tai day khéi quy udc.
o =PF - o™ =299,16-158,89 =112,68(kN / m?)
Chia dit nén dudi day khdi quy wdc thanh cac 16p dong nhat co chiéu day

< BTM = 4%?' =1,1025(m), chon h;= 1,0 m

Ung suat gay lan ¢ d6 sau z; (M): 6, = K,. Gzzogl

Véi Ko phu thudc vao ty sb L—M&H
B, B
(m) | B, B, (kN/m?) (kN/m?)
0 | 000 | 1,0 | 000 | 1,0000 112,68 158,89
1 | 100 | 10 | 042 | 09494 106,97 168,89
2 | 200 | 10 | 08 | 07607 85,71 178,89
3 | 300 | 1,0 125 | 05550 62,53 188,89
4 | 400 | 10 166 | 03997 45,04 198,89
5 | 500 | 10 | 208 | 02934 33,06 208,89

Gi6i han nén lay dén diém 5 c6 do sau 5,0m ké tir day khoi mong quy udce, thoa
man diéu kién o? =33,06(kN /m?) <0,2c™ =0,2.208,89 = 41, 78(kN / m?)

Gi6i han nén tai d6 sau H, = 5,0m. D6 lun cua nén

S = Z%ag'h _0810 2510'9'

' 32100 &
S= 0.8.10 . 112,68 +106,97 +85,71+ 62,53+ 45,04 + 33 O6j =0,0093(m)
32100 2
S =0,0093(m) = 0,93(cm) < Sgh = 8cm.
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7.7Tinh toan dai coc

Bé tong dai dung B20 c6 Ry, = 11,5 MPa thép dung nhém All ¢6 Rg = 280 MPa,
16p bé tong 16t day 10cm, B3,5, vira xi mang cat, da 2x4cm.
7.8Kiém tra h4 theo diéu kién choc thing

V& thap choc thung xuét phat tir mép cot, nghiéng mot goc 45° so voi phuong
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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‘ Hinh 1-10. Thap troc thiing
Luyec truyén Ién céc coc

N, I\/I';t.xi JMily 30517 534x 2123y,

Ptt — —
T T 0 - Sy 8 T 6.0.92 4.0 92120 452
i=1 ! i=1 I

30517 53409 212309

== 609 20952045 “0033(N)
30517 53,4.0,9

P = = =371,57

2 =g 6.0,9° (kN)
30517 53409 2123009

= 609 40942045 S 082N
30517  2123.0,9

P = =386,7

* T8 740,991 20 45 (kN)
30517  21.23.0,9

pr_o0Ll  2L2309 400 o9

5778 2092120 45 (kN)
30517 53409 212309

R =8t 609 20912045 22059 (k)
30517 534.0.9

pr - S0L 7 95,309 _ 491 35

T8 609 (kN)
30517 53409  2123.0,9

=gt 609 20912045 obll N
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7.8.1Tinh toan va bé tri thép cho dai

Mo men tuong ing vi mat ngam I — |

M, = F’6tt.r6 + |:’7tt.l’7 + F’Sﬁ.l’8 =0,7.(396,59+391,35+381,11) =821,84 (kN.m)

Trongdore=r,=rg=09-0,2= 0,7(m).

Dién tich cot thép chiu mé men M,

Dy kién ding thép 20 nén ¢6 h, =80 — 15 - 0,5.2 = 64 (cm).

Dién tich cot thép chiu md men M,

A= M, 821 84.10°

0,9.R..h, 0,9.280.640

Chon 17@20c6 A, = 53,414(cm?) > 50,80(cm?) dé b tri.

Chicu dai mot thanh thép I’ =1 - 2.a,, = 2,4 - 2.0,025 = 2,35(m).

Khoang cach can bo tri cot thép b* = b — 2.(0,015 + 0,025) = 2,4 — 0,08 =
2,32(m).

=5080(mm?) =50,80(cm?)

b 2,32

=0,145(m) =145(mm
n-1 17-1 (m) (mm)

Khoang cach gitra cac tim cdt thép @ =
Chon a=140mm
Mo men tuong ing v6i mat ngam II — 11
My
= F’?’“.I’3 + F’f.l‘4 + PG“.rG =0,7.376,82+0,25.386, 7 +0, 7.396,59 =638, 06 (kN.m)
Trong d6 I3 =1rg = 0,9-0,2=0,7(m); r, = 0,45 - 0,2 = 0,25(m).
Dién tich cot thép chiu m6 men M;,
Du kién ding thép ®20 nén ¢6 h, =80 — 15 -0,5.2 -2 = 62 (cm).
Dién tich cot thép chiu mdé men M;,

A = M, 638, 06.10°
0,9.R,.h, 0,9.280.620
Chon 1420 ¢6 As = 44(cm?) > 40,8385(cm?) dé b tri.

Chicu dai mot thanh thép I = b — 2.a,, = 2,4-2.0,025 = 2,35(m).
Khoang céach can bo tri cot thép b> = 1-2.(0,015 + 0,025) = 2,4 — 0,08 = 2,32(m).

= 4083,85(mm?) = 40,8385(cm?)

. b* 2,32
Khoang cach gitta cic tim cot thép & = 11 0,178(m) =178(mm)
Chon a= 170mm
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o Hinh 1-11. B6 tri thép méng M2
7.8.2Thiét ké méong M2 dwéi cot truc E khung truc 3
NOi luc tinh toan chan cot truc E duoc lay tir bang t6 hop ndi luc tinh khung truc

3
Tiét dién Noi luc tinh toan
Cot true cot tt tt tt tt tt
em) | No(kN) | Mg (kN.m) | Mg, (kN.m) | Q' (kN) | Qy (kN)
E 40x40 2374,01 20,05 10,04 18,19 10,04

Ngoai ra con phai ké dén trong luong tudng, cot tang 1 va dam giing mong. Lurc
do cac bd phan két cAu do tinh trén 1m dai
Do cot tang 1 0,4.0,4.25.1,1 = 4,4(kN/m)
Do dam gidng mong co tiét dién 0,22x0,4 (M)
0,22.0,4.25.1,1 = 2,42(kN/m).

Luc doc do cac bo phan két cdu téng 1 gdy ra cho méng M2

Do cot tang 1 N, = 4,4.3,6 = 15,84(kN)

Do dam giing méng Ny = 2,42.(4,2 + 7,2/2) = 18,876(kN).
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Ng' = No" + N + Ny = 2374,01 + 15,84 + 17,876 = 2407,726(kN).

Tiét dién Noi luc tinh toan
Cot truc cot tt tt tt tt tt
(cm) Ny (kN) | Mg, (kN.m) | Mg, (kN.m) | Q (kN) | Qy (kN)
E 40x40 2407,726 20,05 41,051 18,19 10,04
Noi luc tiéu chuan tai dinh mong (hé s6 do tin cdy n = 1,15)
Tiét dién Noi luc tiéu chuin
Cot truc cot tc tc tc tc tc
(cm) Ng (kN) | Mg (kN.m) | Mg, (kN.m) | QF (kN) | Q) (kN)
E 40x40 2093,07 17,43 8,73 15,82 8,73

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

Ny 2407,73
p* —7,.hn 523,404-20.1,8.1,1
Trong luong cua dai va dat trén dai
N =n.F,.hy, =1,1.4,98.1,8.20 =179, 208 (kN).

Luc doc tinh toan tai day dai
N = No" + N4 = 2407,73 + 179,208 = 2587(kN)

N 2407,73

Dién tich so bo dé dai Fy = =4,98 (m?).

S6 luong coc so bo Ng = P ~ 523 404 = 4,0 (coc).
Léy 6 coc,
Hinh 1-12. bé tri coc
y
10 22000 h 10
300 L 16|00 1 300

10

1 300

800

800

300,

10

Dién tich dai thuc té Fq = bg.lq = 2,2x2,2 = 4,84m*
Trong lugng tinh toan cua dai va dat trén dai thuc té
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Ny =11.4,84.1,8.20 =191, 664 (kN).

Luc doc tinh toan tai day dai

N" = No" + N4" = 2407,73 + 191,664 = 2599,4(kN) 7

M& men tuong tng Vvai trong tdm dién tich cac coc tai mat phang day dai:
Mi=M> +Qtt h, =20,05+10,04.0,8 = 28,082(kN.m)

M® =M +Q"h, =41,051+18,19.0,8 = 55,603(kN.m)

Luc truyén xudng coc

Ptt _ Ntt M;t.Xm Mtt ymax

min n 0
‘ Z Xi2 Z yl
i1
1962,12 25, 06.0, 7 7,24.0,7
- + 2 2 T 2
6 4.0,7°+2.0,4 6.0,7
pt _ 1962,12  25,06.0,7  7,24.0,7
m 6 40,7 +2.0,4° 6.0,7°

Trong lugng coc
P.'=1,1.0,3.0,3.25.15 = 37,125(kN)
Trong lugng dt ma coc chiém ch.
Ps=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).
Pmax + P’ = 455,70 + 25 = 480,7 (KN) < Pspr = 523,404(kN).
Thoa man diéu kién lyc max truyén Xuong coc bién.
Pmln =410,77(kN) > 0 khong phai kiém tra chéng nhé cho coc.
Kiém tra nén mong coc theo TTGH II
Kiém tra diéu kién ap luc ¢ ddy mong quy udc.
Do ltn cia mong coc treo duoc tinh theo d 1un cta nén khdi méng quy ude cé
mit cit 1a ABCD. Do strc can giita mit xung quanh coc va dat bao quanh, tai trong
mong duge truyén trén dién tich rong hon, xuét phat tir mép ngoai coc tai day dai va

tt
Pmax

=435,70 (kN)

=410,77 (kN)

nghiéng mot goc & = Pre :

4
(D = Z¢Ihl — wl'hl +¢2.h2 +¢3,h3 _ 906,33+ 29,40413+331 80'31 67 — 21 410
b zhi h+h, +h, 6,33+4,3+3,67 ,
_ o _2L41

=5,35°
4

Chiéu dai cua day khdi quy udc Ly,

Ly=L+2.Htgo = 1,9 + 2.14,3.t95,35° = 4,58(m).

Bé rong cua day khéi quy uéc By

By =B +2H.tgo. = 1,9 + 2.14,3.tg5,35° = 4,58 (m).

Xac dinh trong lwong khdi quy uée

Trong luong khéi quy wdc trong pham vi tir day bé téng 16t tré 1én xac dinh theo
cong thirc

N1 = Ly.Bum.h.yy = 4,58.4,58.(1,8 + 0,1).20= 797,1(kN).
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dat.

Trong luong cta khéi quy udc trong pham vi 16p dét sét pha
N, = (4,58.4,58—0,3.0,3).(0,75.17,2 + 5,58.7,83) = 1182(kN).
Trong luong cta khdi quy udc trong pham vi 16p cat min
N3 = (4,58.4,58—- 0,3.0,3).4,3.9,64 = 865,78(kN).
Trong lugng cua khéi quy uéce trong pham vi 16p cat hat tho vira
N, = (4,58.4,58—0,3.0,3).3,67.10= 766,53(kN).
Trong luong cia coc trong pham vi cac 16p dat
N =6.0,3.0,3.25.14,3 = 193,05(kN).
Téng trong lugng khéi méng quy udce
Nqutc: Nltc " Nztc"' N3t0+ N4tc + thc
=797,1+ 1182+ 865,78+ 766,53+ 193,05= 3804,46(kN)
Gia tri tiéu chuén luc doc xac dinh toi day khoi quy udc
N = N,° + Ny, = 2093,67 + 3804,46 = 5898,13(kN).
M6 men tiéu chudn twong tng tai trong tam day khéi quy udc
M, = Mg, © + QE, “H=17,43 +8,73.(0,8 + 14,3) = 149,253(kN.m).
M,° = Mg, + Q, °.H = 35,7 + 15,82.(0,8 + 14,3) = 274,582(kN.m).
M )t(c 149,253

LT N® 589813
Mtc

M 274,582 zemy
N® 589813

Ap luc tiéu chuén tai day khéi quy uée

tc
pr _ N° (), 6e  6e| 589813 (), 60,025, 60,047
LB, L, B, ) 4584,58 458 ~ 4,58

P =370,701(kN / m?)

0,025(m)

P 1éch tdm: €

P, =254,66(kN / m?)
tc tc
e — P ; P _ 370, 7012+ 354,86 _ a6 70N /)

Cuong do tinh toan cua dat tai day khéi quy udce

m,.m .
R, :—k 2.(AB,,.7, +B.H, .7, +Dc,)
tc
Tra bang 2.2 sach Gido trinh Nén va Méng ¢6
m, = 1.4 do dat & day khoi quy udc la cat hat vira.
m, = 1,0 do nha khung.
ke = 1 vi cac chi tiéu co ly cua dat lay theo so liéu thi nghi€ém truc tiép doi vai

yi: Tri tinh toan tht 2 cia trong luong riéng dat dudi day khdi quy ude.

i = 10(kN/m°)

Tra bang 2.1 Sach gido trinh Nén va Moéng va ndi suy véi ¢ = 33,8° ta dugc:
A =1529; B=7,124; D = 9,144,
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yi’: Tri tinh toan thtr 2 trung binh cia trong luong riéng dat ké tir day khdi quy

udc tro lén:
Y = 0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 +3,67.10 —10,09(kN /ms)
0,88+6,9+4,3+3,67

cy: Tri tinh toén thir 2 cia lyc dinh don vi cia dt dudi day khéi quy ude: ¢ = 0.
Cuong do tinh todn cua dat tai day khoi quy udce:

R, =219 1 520.3,43.10+ 7,124.15,75.10,00+ 9,144.0) 1658, 4(kN / m?)

m

P =370,701(kN /m?) <1,2R =1990,08(kN / m?)
P =362,7(kN /m?*) <R_=1658,4(kN / m?)

_ Thoéa méan diéu kién ap luc tai day khéi quy uéc, ta co thé tinh toan do lin cua
nén theo quan niém bién dang tuyén tinh.
Ung suat ban than dudi day khéi quy uéc
o™ =) h.y; =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 gy lun tai day khéi quy udc
=PF - o™ = 316,84 -158,89 =157,95(kN / m)
Chia dat nén duéi day khéi quy udc thanh cic 16p dong nhét co chiéu day
B, 343

hi < T = T = 0,8575(m) ) Ch()l'l hi = 0,85 m
Ung suét gay 1n & do sdu z; (M): o5 = K. 65"
L, o 2.Z
Véi K, phu thudc vao ty s6 ==& ——
B, By,
, . L 2.2, gl b
piem| | g5 | B Koi 0y o,
(m) y y (kN/m?) (KN/m?)
0 0,00 1,0 0,00 1,0000 157,95 158,89
1 0,85 1,0 0,50 0,9314 147,11 167,39
2 1,70 1,0 0,99 0,7052 111,38 175,89
3 2,55 1,0 1,49 0,4890 77,23 184,39
4 3,40 1,0 1,98 0,3403 53,74 192,89
5 4,25 1,0 2,48 0,2443 38,59 201,39

Gi6i han nén 1ay dén diém 5 c6 do siu 4,25m ké tir day khoi quy udc, thoa man
diéu kién o? =38,59(kN / m?) <0,2c™ =0,2.201,39 = 40, 278(kN / m?)

G161 han nén tai do sau H, =4 25m D06 Iin cia nén

- B oy _ 0,80,85
S = —I.O'g. . . =
iz_l: E 7 32100 21:
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0’8'0’85. 157,95 +147,11+111,38+77,23+53,74 + 38,59
32100 2

S =0,0103 (m) = 1,03(cm) < Sy, = 8cm.
AS — S, =S, _ 0,0103-0,0093
I

Tinh toan do bén ciu tao mong

Bé tong dai dung B20 c6 Ry, = 11,5 MPa thép dung nhém All ¢é Rg = 280 MPa,
16p bé tong 16t day 10cm, vira xi méang cat, da 2x4cm.

Kiém tra hy theo diéu kién choc thing

V& thap choc thung Xuét phat tir mép cot, nghiéng mot goéc 45° so véi phuong
thang dtmng thi ddy thap nam trim ra ngoai tim cac coc, nén khong phai kiém tra chéng
choc thung cho dai.

j =0,0103(m)

=0,00025 < AS,, =0,001

N 0,00

1000

-1,00

800

1,80
A

]

I
|
|
I
|

I

|

|

|
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fy
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Luc truyén 1én céc coc
ot _ N, t I\/Itt X My, _2374,01 ~ 41,05lx 20,05y,
i n' Z « Z y 6  4.0,8°+2.0,4*>" 4.0,8

C
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pt _ 2374,01  41,051.0,8  20,05.0,7

- 6 408204 608 onEkN)
Pt _ 2372’ o, 4.3’15’38?2%?42 " 206%582 " 410,73 v
Pt _ 237: 01 4,315’3??2.?(’)842 =384,27 (kN)
pr = 20, SR 407,07 gy
p _ 237401 4105108 20,050,7 380,61 ()

6 408 +204> 608

2374,01 41,051.0,8 20,05.0,7
P = — + ’ — - — =403,42
°T 7 6 408+204 608 (kN)
Tinh toan va bd tri thép cho dai
Mo men tuong Uing vi mat ngam [ — |
M,
=P'r,+Pr, + F’Gn.r6 =0,6.410,73+0,2.407,07 +0,6.403,42 =569, 9 (kN.m)

Trong d6 r, = s =0,8 - 0,2 = 0,6(m); 1, = 0,4 - 0,2 = 0,2(m).
Dién tich co6t thép chiu md men M,
Dy kién ding thép ®16 nén ¢6 h, =80 — 15 -0,5.1,6 = 64,2 (cm).
Dién tich cot thép chiu md men M,
A - M,  569,90.10°
0,9.R;.h, 0,9.280.642
Chon 18®16 c6 A = 36,18(cm?) > 35,226(cm?) dé bé tri.
Chiéu dai mot thanh thép I" = 1 - 2.ay, = 2,2 — 2.0,025 = 2,15(m).
Khoang cach can bo tri cot thép b = b — 2.(0,015 + 0,025) = 2,2 — 0,08 =
2,12(m).

— 3522, 6(mm?) = 35,226(cm?)

b' 212

= =0,125(m) =125(mm
n-1 18-1 (m) (mm)

Khoang cach giita cac tim ¢t thép @ =
Chon a= 120mm

Mo men tuong ing v6i mat ngam II — 11
M, =P, + P'.r, =0,6.(387,92 + 410, 73) = 479,19 (kN.m)

Trong d6r; =r,=0,8-0,2=0,6(m)

Dién tich cot thép chiu mdé men M,

Du kién dung thép @16 nén c¢6 h, =80 -15-0,5.1,6 — 1,6 = 62,6 (cm).
Dién tich cot thép chiu md men M;,

A = M,  479,19.10°
0,9.R.h, 0,9.280.626
Chon 16@16 6 A, = 32,16(cm?) dé b tri.

Chicu dai mot thanh thép I =b — 2.a,, = 2,2-2.0,025 = 2,15(m).
Khoang cach can bo tri cot thép b” =1-2.(0,015 + 0,025) = 2,2 — 0,08 = 2,12(m).

=3037,62(mm?) = 30,3762(cm’)
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CHUONGS : THI CONG PHAN NGAM

8.1. thi céng coc ép
8.1.1.Lwa chon phwong an thi céng

Hién nay & nuéc ta coc ép ngay cang dugc stir dung rong rai hon , thiét bi hién
nay co thé ép duoc cac doan coc dai 6-8m tiét dién coc dén 30x30cm , sitrc chiu tai
tinh toan cta coc 1én dén trén 80T . Coc ¢p dugc ha vao trong dat tong doan béng hé
kich thuy luc c6 dong hd do ap luc . Trong qua trinh ép co thé khdng ché duoc do
xuyén cua coc va ap luc ép trong tung khoang do sau .

Coc dong 1a coc dugc ha vao trong dat b.'?mg cac loai bua nhu : btia hoi don dong
, song dong , bua diezen. Uu diém cua giai phap thi cong nay 14 thi cong dugc nhiing
cong trinh c6 dia tAng phirc tap , tai trong 16n ma may ép coc khong thé thi céng duoc
Nhuogc diém cua giai phap thi cong nay 1 gdy ra chan dong 16n ,anh huong dén cong
trinh 1an cén , khi dong phat ra tiéng dong 16n , gay 6n ao nén khong thich hop cho
viéc thi cong cac cong trinh trong khu déan cu .

Tir nhitng yéu t6 trén , cing vdi viéce tai trong ciia cong trinh khong 16n 1am khu
vuc thi cong nam trong d6 thi nén ta chon giai phap thi cong coc bang phuong phép ép
tinh 13 hop 1i nhat .

Viéc thi cong ép coc thuong cé 2 phuong an pho bién.

+Phuong an 1

Tién hanh dao hé méng dén cao trinh dinh coc sau d6 dua may moc thiét bi ép
dén va tién hanh €p coc dén dd sau can thiét.

* Uu diém :

- Viéc dao hd méng thuan loi, khong bi can tré boi cac dau coc.

- Khong phai ép am.

* Nhuge diém

- & nhirng noi c6 myuc nudc ngam cao viéc dao hd moéng trude rdi mai thi cong ép
coc kho thuc hién duoc.

- Khi thi cong ép coc néu gip mua 16n thi phai co bién phap hit nudc ra khoi hd
mong.

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

Két luan :

Phuong 4n nay chi thich hop voi mit bang cong trinh rong, viéc thi cong méong
can phai dao thanh ao 16n.

+Phuong an 2.

Tién hanh san mat bé“mg so bo dé tién di chuyén thiét bi €p va van chuyén coc,
sau d6 tién hanh ép coc dén cot thiét ké. Dé ép coc dén cdt thiét ké can phai ép am.
Khi ép xong ta méi tién hanh dao dat hé mong dé thi cong phan dai coc, hé giang dai
coc.

* Uu diém :

- Viéc di chuyén thiét bi ép coc va cong tac van chuyén coc thuan loi.

- Khong bi phu thudc vao myc nudce ngﬁm.

- C6 thé ap dung véi cac mit bang thi cong rong hodc hep déu dugc.

- Tc d thi cong nhanh.

* Nhuoc diém :

- Phai st dung thém céc doan coc ép am.

- Cong tac dat gap kho khin, phai dao tha cong nhiéu, kho co gidi hoa.

Két luan.
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Viéc thi cong theo phuong phap nay thich hop véi mit bang thi cong hep, khéi
luong coc ép khong qua 16n.

= V&1 nhitng dac diém nhu vay va dua vao mat brling cong trinh thi cong la nho
nén ta tién hanh thi céng ép coc theo phuong an 2.

8.1.2. Céng tdc chuén bj khi thi céng coc
8.1.3.Chuan bi vé mat bang thi céng

- Thiét 1ap quy trinh ki thuét thi cong theo cac phuong tién sén c6 .

- Lap ké hoach thi cong chi tiét , quy dinh thoi gian cho cic budc cong tic va so
d6 dich chuyén may trén hién trudng .

- Van chuyén rai coc ra mit bang cong trinh theo ding sé lwong va tam véi cia
cau truc .

- Tién hanh dinh vi dai coc va tim coc chinh xéac b.;ing cach tr vi tri cac tim truc
da xac dinh duoc khi gidc mong ta xac dinh vi tri dai méng va vi tri cac coc trong dai
bang may kinh vi .

- Sau khi xac dinh duogc vi tri dai mong va coc ta tién hanh rai coc ra mait bﬁng
sao cho dung tAm véi , ving hoat dong cua can truc .

- Trinh ty thi cong coc ¢p ta tién hanh ép tir gilia cong trinh ra hai bén dé tranh
tinh trang dat nén bi nén chat l1am cho cac coc ¢ép sau day troi coc ép trudc hodc coc ép
sau khong the ép xuong d6 sau thiét ké duoc .

*Céac yéu cau chung dbi v&i coc va thiét bi épcoc

+ Yéu cau ki thuat d6i voi viée han ndi coc .

- Cac doan coc dugc ndi voi nhau bang 4 tdm thép 250x250x8 (mm) , cic tAm
thép dugc han tai 4 mét bén cua coc .

- Bé mit bé tong ¢ hai ddu doan coc ndi phai tiép xuc khit , trudng hop tiép xuc
khong khit phai c6 bién phéap chén chat .

- Khi han coc phai str dung phuong phap han “leo”(han tir dudi 1én d6i véi cac
duong han dung )

- Phai tién hanh kiém tra do thang dung cta coc trude va sau khi han .

- Kiém tra kich thudc cua duong han so véi thiét ké .

- Coc tiét dién vuong 30x30cm ,chiéu dai coc 12 15m gém 2 loai doan coc co ban

+ Mdt doan coc ¢6 miii nhon dé dan hudng coc (coc C1 cbd chiéu dai 7,5 m)

+ Mdt doan coc ¢6 2 dau béng (cocC2)co chiéu dai 7,5 m.

+ Yéu cau ki thuat di véi cac doan coc ép :

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

- Vanh thép ndi phéi thang , khong dugc cong vénh , néu vénh thi d6 vénh cho
phép ctia vanh thép ndi phai < 1% trén tong chiéu dai coc .

- Bé mit ctia bé tong dau coc phai thang , khong co bavia .

- Truc coc phai thang gbc va di qua trong tdm tiét dién coc , mit phéng bé tong
dau coc va mat phang cac mép cia vanh thép ndi phai tring nhau , cho phép mit
phang bé tong dau coc song song va nhd cao hon so véi mit phang vanh thép ndi
£ 1(mm).

- Coc phai thang , khong c6 khuyét tat .

* Khi bd tri coc trén mit bang , sai s vé d6 1éch truc can phai tuan tha theo cc
quy dinh trong bang sau :

Bang 1-10. P§ léch trén mit bang

Loai coc va cach bd tri ching | D§ léch truc coc cho phép trén mit |
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biang

1. Coc c6 canh hodac duong kinh dén 0.5m
khi bd tri coc mot hang
khi bd tri hinh bang hodc nhém 2 va 3 hang
- coc bién
- coc gilra
khi b tri qua 3 hang trén hinh bang hodc béi coc
- coc bién
-coc gilra
coc don
coc chéng
2. Céc coc tron rong duodng kinh tir 0.5 dén 0.8m
coc bién
coc gitra
coc don dudi cot
3. Coc ha qua 6ng khoan dan( khi xdy dung cau)

0.2d

0.2d
0.3d

0.2d
0.4d
5cm
3cm

10 cm

15cm

8cm
Do 1éch truc tai mire trén cung cua 6ng
dan da duoc lap chic chin khong vuot
qua 0.025 D & bén nude( o day D- do
sdu clia nudc tai noi lap 6ng dan) va+25
mm 6 viing khong nudce

Cha thich: S6 coc bi 1éch khong nén vuot qua 25% tong sd coc khi b tri theo

dai, con khi bd tri cum duéi cot khong nén qua 5%. Kha nang dung coc c¢6 do 1éch 16n
hon céc tri s trong bang s& do Thiét ké quy dinh.
+. Yéu cau ki thuat di voi thiét bi ép coc
- Ly lich may phai dugc cic co quan kiém dinh cac di trung ki thuat dinh ki vé
cac thong sb chinh nhu sau :
+ Luu luong dau ctia may bom (1/ph).
+ 4p lyc bom dau 16n nhét (kG/cm?).
+ Hanh trinh pit tong cua kich (cm?).
+Dién tich day pit tong cua kich (cm?).
- Phiéu kiém dinh chit luong dong hd do ap luc dau va van chiu 4p .
- Luc nén danh ding 16n nhét cta thiét bi khong nho hon 1,4 lan luc nén 16n nhat
Pép max Yeu cau theo quy dinh cua thiét ké .
- Luc nén cua kich phai ddm bao tac dung doc truc coc , khong gay luc ngang khi
ép .
- Chuyén dong cua pit tong kich phai déu va khdng ché dugc toe do ép coc .
- Pong hd do ap luc phai tuong ximg véi khoang luc do.
- Thiét bi ép coc phai dam bao diéu kién dé van hanh theo diing quy dinh vé an
toan lao dong khi thi cong .
- Gia tri do 16n nhat cta ddng hd khong vuot qua hai 1an ap luc do khi ép coc ,
chi nén huy dong 0,7, 0,8 kha nang tbi da cua thiét bi .
- Thiét bi ép coc phai dam bao diéu kién dé van hanh theo diing quy dinh vé an
toan lao dong khi thi cong .
8.1.3.1. Tinh toan may mdc va lwa chon thiét bj thi cdng ép coc
+ Chon may ép coc
Pé dua miii coc dén do sau thiét ké, coc phai qua cac téng dia chit khac nhau. Cu
thé dbi voi diéu kién dia chit cua cong trinh ndy, coc phai xuyén qua cac 16p dat
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Nhu vay mudn dua coc dén do sau thiét ké can phai tao ra mot luc théng duoc
luc ma sat mat bén cuia coc va pha vo cAu tric cua 16p dat & bén dudi miii coc. Luc
nay bao gom trong lugng ban than coc va luc ép thuy lyc do may ép gy ra. Ta bo qua
trong lugng ban than coc va xem nhu lyc €p coc hoan toan do kich thuy luc ciia may
ép gy ra. Luc ép nay duoc xac dinh bang cong thuc:

P * K.P,

Trong do:

Pe: Luc ép can thiét dé coc di sdu vao dat nén dén do sau can thiét.

K: Hé sb phu thudc vao loai dét va tiét dién coc

P.: Tong strc khang tirc thoi cia nén dét. Pc bao gdm hai thanh phan:

- Phan khang cta dat ¢ mili coc.
- Phan ma sat ctia nén dat ¢ thanh coc (theo chu vi caa coc).

Theo két qua tinh todn & phan thiét ké mong cho cong trinh, ta co:

Pe = Pspr = 52,3404 (T)

Pé dam bao cho coc dugc ép xubng do sau thiét ké , luc ép cua may phai thoa

min diéu kién :
+Peomin®  2.Peoc = 2.52,3404 = 104,7 T.
Do trong qua trinh thi cong ta chi nén huy dong tr 0,7, 0,8 gia tri lyc ép lon
nhat cia may = P 1,4° P_ = 1,4.104,7= 146,58(T)
- Theo két qua cua phan thiét ké mong coc ta co:
Py = 1633,83 (KN) = 163,38 (T).
= Pep < Py = 163,28 (T).
Chon thiét bj ép coc 13 hé kich thuy luc , gdm hai kich thuy luc:
Loai may ép EBT c6 cac thong s6 ky thuat sau:
+ Tiét dién coc ép dugce dén 30 (cm).
+ Chiéu dai doan coc 16n nhat 8,5 (m).
+ Ddng co dién 14,5 (KW).
+ Duong kinh xi lanh thuy lyc: 220 (mm).
+ Bom dau ¢6 Ppay = 250 (KG/cm?).
+ Tdng dién tich day Pittong ép 830 cm?
+ Hanh trinh cua Pittong 1000mm
+ Chiéu cao 1ong thép 8,2 m
+ Chiéu dai sat xi ( gia ép ) 8 — 10 (m)
+ Chiéu rong sat xi 3 m

+Tinh toan lya chon ddi trong

Véi cong trinh ¢ sb luong coc & dai mong kha 16n , ta thiét ké gia coc sao cho
mdi vi tri dung ép duoc tbi da 9 coc dé rut ngan thoi gian thi cong .

Déi trong duge chat déu 2 bén gia ép, chon ddi trong 1a cac khdi bé tong co kich
thude 3x1x1 (m)

= Khdi lugng cta 1 khdi bé tong 1a : 3.1.1.2,5=7.5 (T)

Téng trong lugng cta cac khdi bé tong lam d6i trong phai 16n hon lyc ép Pe
=146,58 (T)

(Khong ké trong luong ciia khung va gia may tham gia 1am déi trong )

£ A oA A A, 1 % \ 146,58
= SO cuc bé tong can thiét lam doi trong 1a : n=

= 17,544 chon 18 d6i

trong dé dam bao doi trong chat déu ca 2 bén gia may.
Kiém tra di€u ki¢n chong 14t ctia gia ép coc
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So d6 ép méng co 8 coc :
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+ Chon can cau thi cong ép coc
Cau dugc dung trong thi cong ép coc phai dam bao cac cong viéc :cau coc va cau
ddi tai .
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Cac thong sO yéu cau :
+ Khi cau coc :
Qye = Que + Qi = 1,02. Q¢ =1,02.0,3.0,3.6.25= 1,377 T
Qu = (1~10)%Qq; .Lay Qup = 2% Qaq
Hye=HL+h;+h,+h3=(0,7+82)+05+6+10=164m
H,-c+h,  16,4-1,5+15
Y +r=
tga tg75°

700
c

700

R =

yc

+1,5= 5,89m

L= H, .c+ h, _ 16,4‘-1,5: L5 _ 16.97m
sina sin75
+ Khi cau d6i tai :
Que =Qc+Qwp=1020Q,=1,0275=7,65T
Hyc=HL+ hi+ hythy= (0,7+3)+05+1+1=6,2m

H,-c+h, Ly 82-15+15

Ryc = +15=316m
tgo tg75°
H _-c+h -
. — yc : 4 — 6,2 .1,5'+;l.5 — 6,42m
sina sin75

Tt nhiing yéu tb trén ta chon can truc ty hanh 6 t6 dan dong thuy luc NK-200 co
cac thong sb sau:

+ Hang san xuat: KATO - Nhat Ban.

+ Strc nang Qmax/ Qmin = 20/6,5T.

+ Tam v6i Rpin/Rinax = 3/12m.,

+ Chiéu cao nang: Hpmax = 23,6m.
Hmin = 4,0m.

+ Do dai can L: 10,28 + 23,6m.

+ Thoi gian thay d6i tim véi: 1,4phut.

+ Van tc quay can: 3,1v/phit.

+ Chon xe véan chuyén coc
Chon xe van chuyén coc ctia hang Hyundai ¢ trong tai 15t
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Téng s6 coc trong mat béng 12 402 coc, mdi 1 coc ¢ 2 doan ( mdi doan dai 7,5
m) nhu vay tong s6 doan coc can phai chuyén chd dén mat bang cong trinh la 804
doan. Tai trong moi mot doan coc 1a 1,7t
15

= S6 lugng coc ma mdi chuyén xe van chuyén duge la: n__ = 7 = 8,82(coc)
Chon 14 8 coc = S6 chuyén xe can thiét dé van chuyén hét sd coc dén mat béng
congtrinh la: n, . = %: 100,5 (chuyén)P chon 1a 101 chuyén.

+ Thi cong coc thir

Trudc khi €p coc dai tra ta phai tién hanh thi nghiém nén tinh coc nham xac dinh
cac sb lidu can thiét vé cuong dog , bién dang va mbi quan h¢ gitra tai trong voi chuyén
vi cta coc 1am co s& cho thiét ké , chon thiét bi va cong nghé thi cong coc cho phu hop

+. Thi nghiém nén tinh coc

Viéc thir tinh coc duogc tién hanh tai nhitng diém c6 diéu kién dia chat tiéu biéu
trude khi thi cong dai tra , nham lua chon ding dén loai coc , thiét bi thi cong va diéu
chinh d6 4n thiét ké .

-S6 lugng coc thur do thiét ké quy dinh . Téng s6 coc cua cong trinh 1a 402 coc ,
s6 luong coc can thir 1a 3 coc ( theo TCVN 269:2002 quy dinh 13y bang 1% tong sd
coc cua cong trinh nhung khong it hon 2 coc trong moi trudong hop .

- Thi nghiém dugc tién hanh bang phuong phap ding tai trong tinh ép doc truc
sao cho dudi tac dung cua lyc ép , coc lun sau thém vao dat nén . Tai trong tac dung
1én dau coc dugc thyc hién bang kich thuy luc véi hé phan luc 1 dan chét tai . Céc s6
lidu vé tai trong , chuyén vi , bién dang ... thu dugc trong qua trinh thi nghiém 1 co s
dé phén tich , danh gia strc chlu tai va mdi quan hé tai trong — chuyén vi ctia coc trong
dat nén .

+. Quy trinh gia tai

- Truoc khi thi nghiém chinh thirc , tién hanh gia tai trudc nham kiém tra hoat
dong cua thiét bi thi nghi¢m va tao tiép xtia tbt giud thiét bi va dau coc.Gia tai trudce
duoc tién hanh bﬁng cach tac dung 1én dau coc khoang 5% tai trong thiét ké , sau d6
giam tai vé 0 , theo ddi hoat dong cua thiét bi thi nghiém . Thoi gian gia tai va thoi
gian gitr tai & cip 0 khoang 10 phut .

- Coc dugce nen theo tong cap , tinh bang % cua tai trong thiét ké . Tai trong duoc
gia tang lén cdp moi , néu sau 1h quan sat d6 lin ctia coc < 0,2mm va giam dan sau
mdi 1an doc trong khoang thoi gian trén . Thoi gian gia tai va gidam tai ¢ mdi cap
khong nho hon cac gia tri ghi trong bang .

Bang 1-11. Thoi gian tic dung cic cip tai trong
| % Taitrong thitké | Thoi gian giit tai tdi|

SVTH: B4 Manh Toan 59
Ldop :XD1401D



thiéu

25 1h
50 1h
75 1h
100 1h
75 10 phut
50 10 phat
25 10 phat

0 10 phat
100 6h
125 1h
150 1h
200 6h
150 10 phat
125 10 phat
100 10 phat
75 10 phut
50 10 phut
25 10 phut

0 1h

8.1.3.2Quy trinh thi cbng coc

+ So d6 ép coc

Coc duoc tién hanh ¢ép theo so dd khém coc theo dai ta phai tién hanh €p coc tu
chd chat kho thi cong ra chd thoang , ¢p theo so d6 ép dudi . Trong khi tién hanh ep
nén ¢p coc ¢ phia trong trudc néu khong co thé coc khong xudng duogc téi do siu thiét
ké lam truong noi cac coc xung quanh lam dat bi 1én qua gi6i han dan dén pha hoai .

+Chuén bj é €p coc

Nguoi thi cong phai hinh dung dugc su phat trién cua luc ép theo chiéu siu suy
tir diéu kién dia chat.

Phai loai bo nhitng doan coc khong dat yéu cau ky thuat ngay khi kiém tra trudc
khi ép coc.

Trude khi ép nén tham do phat hién di vat, du tinh kha nang xuyén qua céac b céac
loac ludi sét.

Khi chuan bi ép coc phai c6 déy da bao cdo khao sat dia chét cong trinh, biéu d6
xuyén tinh, ban do cac cong trinh ngdm. Phai c6 ban d6 bd tri mang ludi coc thude khu
vuc thi cong, hd so vé san xuit coc.

Dé dam bao chinh x4c tim coc ¢ cac dai mong, sau khi ding may dé kiém tra lai
vi tri tim mong, cot theo truc ngang va doc, tir cac vi tri nay ta xac dinh dugc vi tri tim
coc bang phuong phap hinh hoc théng thuong.

+ Van chuyen va lap rap thiét bi ép

Vian chuyén va lap rap thiét bi vao vi tri ép. Viéc lap dung may duoc tién hanh tir
dudi chan dé 1én, dau tién dat dan sat-xi vao vi tri, sau d6 lap dan mdy, bé may, dbi
trong va tram bom thuy lyuc.

Khi lip dung khung ta ding 2 may kinh vi dit vudéng géc dé can chinh cho cac
tryc ciia khung mdy, kich thuy luc, coc nam trong mot mit phing, mit phiang nay
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vudng goc v6i mit phang chuan cia dai coc. PO nghiéng cho phép <5%, sau clng la
lap hé théng bom dau vao may.

Kiém tra lién két c¢6 dinh may xong, tién hanh chay thir ¢ kiém tra tinh 6n dinh
cuia thiét bi €p coc.

Kiém tra coc va van chuyén coc vao vi tri trude khi ép coc.

+ Quy trinh ép coc

Gan chit doan coc C1 vao thanh dinh hudng cia khung may.

Doan coc dau tién C1 phai duoc cin chinh dé truc cua C1 trung véi truc cua kich
di qua diém dinh vi coc (Dung 2 méy kinh vi dit vudng goc véi truc cia vi tri ép coc).
bJ 1éch tam khong 16n hon 1 cm.

Khi ma trdu ma sat ngam tiép xac chit véi coc C1 thi diéu khién van diu ting
dan ap luc, an chi y nhimng doan coc dau tién khoang (3d = 0,9m), ap luc dau nén tang
cham, déu dé doan coc C1 cdm sau vao 16n dat mot cach nhe nhang véi van tée xuyén
khong 16n hon 1 cm/s.

Do 16p dat trén cing 1a dét 1ap nén dé& c6 nhiéu di vat, vi vay dé dan dén hién
tuong coc bi nghiéng. Khi phat hién thay coc nghiéng phai dimg lai, can chinh ngay.

Sau khi ep het doan C1 thi tién hanh lap dung doan C2 dé ép tlep

Dung can ciu dé ciu lap doan coc C2 vao vi tri €p, can chinh dé duong truc ctua
doan coc C2 trung véi truc kich va duong truc C1, d6 nghiéng cua C2 khéng qué 1%.

Gia tai 1én doan coc C2 sao cho ap luc & mat tiép xtc khoang 3+4 Kh/cm2 dé tao
tiép xuc giira bé mit bé tong cia hai doan coc. Néu bé tong mit tiép xtic khong chit thi
phai chén bang cac ban thép dém sau d6 mai tién hanh han néi coc theo quy dinh cia
thiét ké. Khi han xong, kién tra chat lugng méi han sau d6 méi tién hanh ép doan coc
C2.

Tang dan lyc nén dé méy ép co du thoi gian can thiét tao du luc ép thang luc ma
sat va luc khang cua dat & mili coc dé coc chuyén dong.

Khi doan coc C2 chuyén dong déu méi ting dan ap luc 1én nhung van tdc coc di
xubng khéng qua 2 cm/s

Khi ép xong doan C2 tién hanh ndi doan coc ¢p am voi doan coc C2 dé tiép tuc
ép coc xudng do sau thiét ké (-1,5m).

Viéc ép coc duogc coi la két thac 1 coc khi :

- Chiéu dai coc dugc ép sau trong long dat khong nho hon chiéu dai ngan nhat
quy dinh 1a 20 cm.

- Luc ép cubi cung phai dat tri s6 thiét ké quy dinh trén subt chiéu sau xuyén
>3d=0,9 m, trong khoang d6 van toc xuyén <1 cm/s

Chay:

- Poan coc C1 sau khi ép Xuéng con chua lai mot doan cach mat dat 40+50 cm
dé dé thao tac trong khi han.

- Trong qua trinh han phai gitr nguyén ap luc tac dung 1én coc C2

Trong ¢p coc, doan coc moi bang thép phai c6 dau chup. Phai c6 bién phap an
toan khi dung hai doan coc moi ndi tiép nhau dé ép.

+ Cac sy cb khi thi cong coc va bién phap giai quyet

Do cau tao dia tang dudi nén dat khong dong nhét cho nén trong qué trinh thi
cong €p coc s€ xay ra cac truong hop sau :

+ Khi ép dén d6 sau nao do ma chua dat dén chiéu sau thiét ké nhung luc ép dat.
Khi do6 glam bot toe do, tang luc ép tur tor nhung khong 16n hon Pemax, néu coc van
khong xubng thi ngung ép, bao cho chu cong trinh va bén thiét ké dé kiém tra va xu 1y.
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- Phuong phép xur Iy 1a sit dung céc bién phap phu tr¢g khac nhau nhu khoan
phap, khoan dan hoic ép coc tao 1.

+ Khi ép coc dén chiéu sau thiét ké ma ap lyc tac dung lén dau coc van chua dat
dén ap lyc tinh toan. Trudng hop nay xay ra khi dat dudi gap 16p dat yéu hon, vay phai
ngung ép va bao cho thiét ké biét dé cung xir 1y.

- Bién phap xu 1y 1a kiém tra x4c dinh lai dé ndi thém coc cho dat ap luc thiét ké
tac dung lén dau coc.

+ Coc bi nghiéng léch khoi vi tri thiét ké do gap chuong ngai vat , miii coc khi
ché tao c6 d6 vat khong déu .

- Bién phap xur ly : Cho dung ngay viéc ép coc va tim hiéu nguyén nhan , néu gap
vat can co thé dao pha bo , néu do miii coc vat khong déu thi phai khoan dan hudng
coc xudng dung hudng .

+ Coc dang ép xudng khoang 0,5m dén 1m dau tién thi bi cong, xuat hién vét nirt
gdy 0 vung chan coc ,do gdp chuong ngai vay nén lyc ¢p 16n ,ta can cho dung ¢p , nhd
coc v hodc gy , tham do di vat dé khoan pha bo sau d6 thay coc méi vao ép tiép .

8.1.3.3Nhat ky thi cong, kiém tra va nghiém thu coc.

M&i t6 may ép déu phai c6 s6 nhat ky ép coc.

Ghi chép nhat ky thi cong cac doan coc dau tién gom viéc ghi cao d6 day mong, khi
coc di cam sdu tir 30+50 cm thi ghi chi s6 luc nén dau tién. Sau d6 khi coc Xuéng
dugc 1 m lai ghi luc ép tai thoi diém d6 vao nhat ky thi cong ciling nhu khi lyc ép thay
d6i dot ngot.

Dén giai doan cubi cung 13 khi luc ép c6 gia tri 0,8 gia tri luc ép gidi han tbi thiéu
thi ghi chép ngay. Bit dau tir day ghi chép luc ép véi ting do xuyén 20 cm cho dén khi
xong.
8.2Thi cdng nén méng
8.2.1Bién phép ky thuat dao hé méng

8.2.1.1Bién phap dao dat ]
+Yéu cau ky thuat khi thi cong dao dat

- Khi thi cong cong tac dat can hét strc chu ¥ dén do doc 16n nhat ciia mai doc va
viéc lua chon do doc hop li vi n6 anh hudng toi khdi luong cong tac dét ,an toan lao
dong va gia thanh cong trinh . Ta c6 hd' méng nam trong 16p dat sét pha c6 do doc
H/B=1/0,4.

- Chiéu rong day hd dao tbi thiéu phai bang chiéu rong cia két cau cong véi
khoang cach neo chang va dit van khuon cho dé moéng . Trong trudng hop dao co mai
déc thi khoang cach giita chan mai doc va chan két cdu méng tdi thiéu bang 30cm.

- Dét thira va dat khong dam bao chat lugng phai d6 ra bii thai theo dang quy
dinh , khong dugc do bira bai 1am & dong nudc , gay ngap ung cho cong trinh , giy tro
ngai cho thi cong .

- Trude khi tién hanh dao dét ki thuat tric dac tién hanh cac cot méc xac dinh vi
tri kich thudc hd dao . Vi tri cac cot mdc phai nam & ngoai dudng di ciia xe co gidi va
phai thuong xuyén duge kiém tra .

- Cong tac dao dat duoc tién hanh sau khi da ép hét coc . Pay dai dit & do sau -
1,8m so véi cos tw £0.00 , nam trong 16p sét pha ( dat cap II) , nam trén muc nudc
ngam .

- Khi ddo 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 .
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- Sau khi dao dat dén cbt yéu cau , tién hanh dap dau coc , bé chéch chéo cdt thep
dau coc theo dung yéu cau thiét ké .

Lap phuong dn dao dat:

Dua vao mit bang bo tri coc, dai va giang ta tién hanh bo tri cdc hd méng cho
ting dai. D€ xac dinh phuong 4n dao dat ta cit 2 mat cat theo céc truc nhu sau:
Chiéu sau dao ho méng >1,5m nén khong duoc dao hd méng véi thanh hé dao thang
ding khong chong d& thanh ho dao ma phai dao ho c6 vach doc
Dai mong nam trong 16p dat thi hai 1a 16p sét déo ciing ¢6 do &m W=39% theo TCVN
4447 : 1998 1ay hé s6 mai doc cho hd mong la o =45°
Phan m& rong cua ddy h6 moéng phai c¢6 kich thude 16n hon kich thuée 16p bé tong 16t
20-30cm .L&y moi bén rong thém 30cm

| o
Sii=
52
-1,4
e e 3
1 2400 2001200 | 800 [ 200 200! 2400
4200
(A (B}

Hinh 8.6- Mat cat ngang mong dao
Tur d6 dua ra 2 phuong an dao dat :Pao toan bo méng thanh ao va dao riéng tung ho
mong
Néu dao dat theo phuong an 2 thi giam duoc khoi luong dat dao di dang ké, nhung
gay khé khan cho viéc thi cong dao dat cling nhu thi cong méng, dim giang sau nay.
Con theo phuong 4an dao dat thi 1 thi khai lugng dat dao nhiéu hon nhung rat thuan
tién cho viéc thi cong dao dat cling nhu méng, hé thong dam giang sau nay. Vay ta
chon phuong 4n dao tht 1 tic 1a dao méng thanh ao.
Lua chon bién phap dao dat:
bay dai dat & do sau -1,90m so véi cot thién nhién (tic 1a -1,90m so véi
c6t 0,00m ciia cong trinh), nam trong 16p dat sét déo cliing hoan toan niam trén
muc nudc ngam.
Khi thi cong dao dit ¢ 2 phuong dn: Dao bang thu cong va dao bang
may.

Néu thi cong theo phuong phap dao thi cong thi tuy ¢6 wu diém 1a dé t6
chiic theo day chuyén, nhung vé6i khoi lugng dét dao 16n thi s6 lugng nhan
cong ciing phai 16n mdi dam bao rit ngan thoi gian thi cong, do vay néu t6
chitc khong nhip nhang thi rat khé khan gay trd ngai cho nhau dan dén nang
sudt lao dong giam, khong dam bao kip tién do.

Khi thi cong bing mdy, v6i uu diém ndi bat 1a rit ngan thoi gian thi cong, dam
bao k§ thuat. Tuy nhién viéc st dung mdy dao dé dao ho méng tdi cao trinh thiét k& 1a
khong nén vi mot mat néu sir dung may dé dao dén cao trinh thi€t k& s& 1am phd v két
céu 16p dat d6 lam giam kha nang chiu tai cua dit nén, hon nita st dung mdy dao kho
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tao dugc do bing phing dé thi cong dai méng. Vi vay can phai b6t lai mot phan dat dé
thi cong bang thu cong. Viéc thi cong bang thl cong tdi cao trinh d€ moéng sé& duoc
thuc hién dé dang hon bing may.

Tir nhitng phan tich trén, chon phuong phap dao diat h6 mong két hop gilra thl
cong va co gidi . Can cit vao phuong phdp thi cong coc, kich thude dai mong va gidng
mong ta chon giai phap dao sau day:

Dit duoc dao bang mdy t6i cao trinh ddy cla giang méng: -1,40 m so véGi coOt thién
nhién (-1,40m so véi cot +0,00). Sau d6 ti€n hanh thi cong ép coc trén toan bo dién
tich.
Sau khi thi cong ép coc xong tiép tuc tién hanh dao bang thu cong d6i véi tiing moéng
doc lap dé thi cong dai méng . Dao xudng dén cao trinh dat ddy 16p bé tong bao vé dai
moéng, & cao trinh - 1,90m so véi cot thién nhién (-1,90m so vé6i c6t £0,00). Tai vi tri
giang mong tién hanh dao thu cong 10cm dén ddy 16p bé tong 16t & cao trinh -1,50 m
so v6i cot thién nhién (-1,50 m so véi c6t £0,00) dé phuc vu cho thi cong bé tong
giang mong.
- Tai cdc méng day bién ta dao rong thém 2m theo phuong truc 1 va 1,5m theo
phuong truc A so v6i mép dai dé thuan loi cho viéc thi cong ép coc
Trinh tu thi cong phan méng nhu sau:
- Thi cong dao dat bang may
- Thi cong ép coc.
- Thi cong dao dat thu cong két hop do bé tong 16t.
- Dap dau coc va thi cong BTCT dai + gidng.
8.2.2.2-Xac dinh khoi luong dao dat,Jap bang thong ké khoi luong
Khoi luong dat dao bing may
Khoi luong dat dao dén cot day dam
Miy dao toan bo hé thanh ao véi chiéu day 1,40m(tir c6t +0,00 m dén -1,40m)
dé giam bot khoi luong dao dat ta 1ay goc doc tgo = H/B =1: 1
H6 moéng c6 chiéu mé rong ra moi bén theo phuong truc 1 1a 2m ,theo phuong
truc A méi bén mé rong ra 1,5 m nén :
Ta c6 kich thuéc hé mong

=G
M
L YA
1400 | 34000 | | &
36800
1 8
Hinh 8.7- Dién tich ho dao
+Kich thudc day dudi ho mong la:
a, =30 +2x2 = 34m.
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b, =23,2 +2x1,5=26,2 m.
Chiéu day 16p dat dao la: H,=1,4m.
+Kich thudc day trén hé mong:
a, =a, +2x1xH, =34 + 2x1x1,4 = 36,8 m.
b, =b;+2x1xH, = 26,2 + 2x1x1,4 =29 m.
Vay khoi lugng dat dao bang mdy la:

Vo= b € e, X b, Jaub, 136870

Khoi luong dao bang thu cong:
Mong 1
Mong A,D c6 kich thudce: 2,4x2,4m
+Kich thudc day dudi hé méng la:
a, =b, =2,6+2x0,1 =2,8 m.
Chiéu day 16p dat dao la: H,=0,5 m.
+Kich thudc day trén hé mong:
a, =b,=a,+2x1xH, = 2,84+ 2x1x0,5 = 3,8 m.
Vay cau tao h6 méng nhu sau

375 Hsoo\ 2400 LouH 375
12351 200
100 100

Hinh 8.8- Mat bang ho mong 1
Vay khoi lugng dat dao bang thu cong la:

V, = %.[Tbﬁ € +a, X, +b, Ya,b, £54m?

Mong 2
Moéng B,C c6 kich thuéce: 2,2x2,2m
+Kich thuéc day dudi ho méng la:
a, =b, =2,4+2x0,1 = 2,6 m.
Chiéu day 16p dat dao 1a: H,=0,5m.
+Kich thuéc day trén hé mong:
a, =b,=a, +2x1xH, = 2,6+ 2x1x0,5 = 3,6 m.
Vay chon kich thuéc hé méong nhu sau
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IN ]
Hinh 8.9-Mat bang ho méng 2

Khai luong dat dao bang thu cong la:
V, = % bb +€+a, X +b, ya,b, =376m°
Mong 3
Moéng A,D c6 kich thudce: 4,75x2,8m
+Kich thudc day dudi hé méng la:
a, = 4,75+2x0,1 = 4,95 m.
b, = 2,84+42x0,1 =3 m.
Chiéu day 16p dat dao 1a: H,=0,5 m.
+Kich thudc day trén hd méng:
a, = a;+2x1xH, =4,95+ 2x1x0,5 = 5,95 m.
b, = b, +2x1xH, =3+ 2x1x0,5=4m
Vay khoi lugng dit dao bang thu cong 1a:

Vs = % I"l'bl"" € +a, )1 +b, Fa,b, :: 9,81m*

Mong 4

Mong A,D c6 kich thude: 1,5x2,1m

+Kich thudc day dudi hé méng la:
a,; = 1,5+2x0,1 = 1,7m.
b, = 2,142x0,1 =2,3 m.

Chiéu day 16p dat dao la: H,=0,5 m.

+Kich thuéc day trén hé mong:
a, = a; +2x1xH, = 1,7+ 2x1x0,5 = 2,7 m.
b, = b; +2x1xH, = 2,3+ 2x1x0,5 =3,3 m

Vay khoi lugng dat dao bang tha cong 1a:

V, = % b.b +€ +a, X +b, Ja,b, =306m°

Vay tong khoi lwong dao bing thu cong:

V= 33.V,+15.V,+ 1.V4+2.V,=33.5,4+15.3,76+1.9,81+2.3,06 = 250 m°.

Téng khoi lwong dat can dao la:
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V=V;+ V;=1368,7 +250 = 1618,7 m*
8.2.3T6 chirc thi cong dao dat
8.2.3.1Chon may dao dat

May dao dat duoc chon sao cho dam bao két hop hai hoa gitta dic diém sir dung
mAay véi cac yéu td co ban cta cong trinh nhu

- Cép dat dao , muc nudc ngam .

- Hinh dang kich thuéc , chiéu sau hé dao .

- Diéu kién chuyén ché , chudng ngai vat .

Khéi luong dat dao , thoi gian thi cong .

Dua vao nguyén tic d6 , ta chon may EO-3322B1 c6 céac thong sb sau: q= 0,5m3
,R=7,5m; h=48m.V4i miy di chon c6 R = 7,5m — chiéu rong ranh tdi da 1a 1,4R
= 10,5m, chiéu sau dao 16n nhat 1a 0,6R = 4,5m.

Bang 1-12. Thong ké thong sb ky thuit may E0-3322B1
q(m?) | R(m) | h(m) | H(m) | Trong Luong(T) to (gidy)

0,5 7,5 4,8 4,2 14,5 17
- S6 liéu may E0-3322B1 san xut tai Lién X6 (cti) thudc loai dan dong thuy lyuc.
- Dung tich gdu: q=0,5 (m3)
- Ban kinh ddo 16n nhat : Rmax = 7.5 (m)
- Ban kinh ddo nhé nhat : Rmin = 2,9 (m)
- Chiéu cao nang 16n nhit : h = 4,8 (m)
- Chiéu siu ddo 16n nhat : H=4,4 (m)
- Chiéu cao may : ¢ = 1,5 (m)
- Tinh ban kinh dao 16n nhat tai day hb dao

Rmaxl = r + 'V R2 _(C+ H)2

Trong d6 : R2=c2 + (Rmax -r)2 =1,52 +(7,5-1,5)2 = 38,25 (m2)
= Rua' = 1,5+ 4/38,25-(1,5+115)° =7,1(m)

o
= %
<
EO -3322Bl1
T T
o)
v>§<r>§<a>§<1>§<:>§<w>§<v>§<:>§<r>§<v>§<:>§<1>§<1>§<Ir>§<r>§<1>§<r>§<w>§<:>§<r>§<'
X o
3 v
| < =
X
K e %K KK KK KK KK 8K XK XK
! Rmax = 7500 !
*Xéc dinh nang suat cua may dao
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3600.q.k ,.k
— q d g (m3 /h)
k .t

t ck
Trong d6 : q : dung tich gau xuc, = 0,5 (m )
kq: hé s6 1am day gau phu thudc vao loai gau, cip va 6 Am cua dit (gau nghich
dat kho) 1ay K4= 0,9

kt : hé sb toi cta vat liéu, lay kt = 1,2 (1,1+1,4)
Kig : hé s6 st dung thoi gian : ky = 0,8.
Tra bang c6 tx = 17(s) 1a thoi gian quay cua 1 chu ki
Tk = te- Kvt Kauay= 17x 1,1 = 18,7(s): tho1 gian cua 1 chu ky
Kquay : hé $b phu thuoc VA0 Pquay cin VOI Pguay < 90°, Kq=1

Ky : hé sb phu thudc vao diéu kién db dat ciia may K=1,1 khi dét do

- Nang suat str dung cia may : N,

Ién thung xe.
_3600" 0,5 0,9" 0,8
- N.sd - ,

1,2" 18,7

- MGt ca lam viéc tuong ing ciia may la 8 gio :

Nea = 57,75x8 = 462 (m°/ca).

- Vay s ca may can thiét dé dao xong khéi luong dat mong & trén la:

n=874,16/ 462 = 1,89 ca.

- Hiéu qua str dung may dao phu thudc viée t6 chic lam viéc dong bd véi phuong
tién van chuyén (xe tai tu d6) — sb luong xe chon phai dam bao cho mdy xtic 1am viéc
lién tuc, tai trong xe phai 1a boi sd cua dat xic day gau.

8.2.3.2Chon may van chuyén dat

Do vi€e sir dung lai dat dao dé 1ap hé mong va dit nén, nén dat dao 1én phai dugc
tap két xung quang h6é méng dio sao cho vira dam bao an toan vura thudn tién trong thi
cong va giam t6i da viéc trung chuyen dat khong can thiét nham 1am giam gia thanh
thi cong cua cong trinh. Khoang cach d6 dat < 2km

Tinh toan khéi lu’(mg bé tong 16t mong va bé tong mong

Bang tinh toan khéi lugng bé tong mong — giang mong — o cot

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

Theo trén , chon may dao giu nghich EO-3322B1 , do d6 may di chuyen giat lui
vé sau . Tai m01 vi tri dao may dao dén xudng cbt da dlnh xe chd dat chd sin ¢ bén
canh , cr mdi 1an day gau thi may dao quay sang d6 ludn len xe van chuyén .Chu ki
lam viéc cua mdy dao va 6 to van chuyén dugc tinh toan theo trén la khép nhau dé
tranh lang phi thoi gian cac may phai chd nhau .

Tuyén di chuyén cua may dao duoc thiét ke dao timg dai gan nhau ; ; may dao di
giat Iui hai bén canh ngéin ciia cong trinh ( Chi tiét xem ban vé thi cong dao dat ).

* Tiéu nudc va ha muc nudc ngdm

Vi muc nude ngdm nam sau hon so véi hd dio ,cong trinh nam trong khu vuc da
c6 hé thong thoat nudc dugc thi cong hoan chinh . Nén trong qua trinh thi cong dao dat
va h6 mong ta khong can quan tam dé giai phap ti€u nude ngam va nudc mat ma chi
can cht ¥ bd tri may bom du phong dé bom thoat nudc mua & dong lai trong cac hd
mong khi can thiét .

* Sy ¢b thuong gap khi thi cong dao dat

Pang ddo dat gap troi mua to lam cho dat bi sut 16 xuéng day mong . Khi tanh
mua nhanh chéng 1ap hét chd dat sap xudng , lic vét dat sap 10 can trir lai 15cm day hd
dao so voi cos thiét ké . Khi boc bo 16p dat trir lai ndy dén dau phai tién hanh lam 1ép
16t méng bang bé tong gach vd ngay dén do .

= 57,75(m> / h)
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Cén c6 bién phap tiéu nudc bé mat dé khi gip mua , nudc khong bi chay tir mat
dén day hd dao . Can lam ranh ¢ mép hd dao dé thu nudc , phai c6 rdnh con trach
quanh hd méng dé tranh nudc trén bé mit chay xuéng hé dao .

Khi ddo gap ¢4 mo cdi chim hodc khéi ran nam khong hét day mong thi phai pha
b6 dé thay bang 16p cat pha d4 dam rdi dAm ki lai dé cho nén chiu tai déu .

*So dd t6 chuc thi cong dao dat mong

Do viéc sit dung lai dat dao dé lap hé méng nén dat dao lén phai dwoc tip két
cung quanh hé méng dao sao cho vira dam bao an toan , vira thugn tién cho thi cong
va giam toi da viéc trung chuyén dat khong can thiét nham giam gid thanh thi cong
cho cong trinh .

Sau khi dao hé méng bdng thii cong va sira lai hé méng cho bang phang , diing
cao trinh thiét ké , dong thoi thi cong I6p bé tong 16t bang dd 4x6 .Sau khi chudn bi
xong ho méng thi bat dau thi céng dai coc .
8.2.4Céng tdc phd dau coc va doé bé téng méng va do bé téng Iot

8.2.4.1Cbng tac pha dau coc

Sau khi hoan thién hé méng bang thii cong dén dau ta tién hanh d6 bé tong 16t toi
d6 . Qua trinh ddp bé téng dau coc duoc tién hanh sau khi d6 bé tong 16t .

- Bé tdng dau coc duoc pha boé mot doan dai 30cm . Yéu cdu cua bé mit bé tong
dau coc sau khi pha bd phai c6 d0 nham , phai v€ sinh sach s€ bé mit ddu coc trude
khi d6 bé tong dai .

- Phan dau coc sau khi dap bo phai ngam vao dai mot doan 15cm va mdt doan
thép tro ra sau khi dap bé tong dau coc 1a 30cm

+Khdi luong bé téng dau coc:

V = Fege Nd ce Nege = 0,3.0,3.0,3.402 = 10,854(m°)

Hudng pha bé tong dau coc triung v6i hudng do bé tong moéng , trude khi khoan
ta tién hanh cit vong quanh coc tai vi tri két thuc pha dau coc dé khi tién hanh khoan
pha duoc dé dang va mat két thuc khoan pha dau coc twong dbi bang . Sau khi pha
xong bé tong thi tién hanh bé thép chd nghiéng ra xung quanh . Tién hanh bdc xuc phé
thai d6 dén noi quy dinh .

8.2.4.2 cong tac dd bé téng 16t moéng

Sau khi tién hanh bé tong 16t dén dau ta tién hanh dap bé tong dau coc dén do
theo dung hudng d6 bé tong 16t

Pé tao nén 16p bé tong tranh nudce ban, dong thoi tao thanh bé mat bang phang
cho cong tac cot thép va cong tac van khudn dugc nhanh chong, ta tién hanh d6 bé
tong lot day 100, da (40x60)mm mac 100# sau sau khi nghiém thu xong hé dao dat
yéu cau. Do rong ra hai bén day dai m01 bén 10cm , dung may tron bé tong tai hién
truong van chuyén vat liéu bang xe cai tién trong pham vi 30m.va bao dudng ding quy
dinh

Bé tong 16t mong , giang méng cé khdi lugng nho , cuong do thap nén duoc do
thii cong ( Khdi lwong bé tong 16t da tinh & phan trén )

Vit 16t = 33,215 + 5,309 = 38,524 (m?)

Chon may tron bé tong qua 18 c6 ma hiéu SB-30V dé thi cong bé tong 16t mong

va thi cong x4y trat, bé tong cot hodc dam san, sdn dudng sau nay:

, SO . Thot gian tron
Ma hiéu | Dung tich(lit) | Xuét lidu(lit) ——— slan

V/phat giay
SB-30v 250 165 20 60
Nang suat cua may tron qua 1é :
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N = Vi ich -Ki.Ko.n
Trong d6 : Viguicn = Vi = 1651 = 0,165 (m°)
k; = 0,7 : 13 hé s thanh phan bé tong .
k,= 0,8 : 12 hé s6 sir dung may tron theo thoi gian .
3600

n= 1a s6 mé tron trong 1 gior .
ck
Tck - tdo vao T ttron + tdo ra
t46 vao = 20s : 1a thoi gian dd vat liéu vao thung .
tion = 60s : 1a thot gian tron bé tong .
t46 ra = 208 : 1a thoi gian do bé tong ra .
Vay Ty =20+ 60 + 20 = 100s
3600
n=——=36
100 (me/h)
p N=0,165 0,7 0,8 36= 3,326 (m*/h)
Vay dung 1 may tron thi thoi gian tron hét luong bé tong 16t mong 1a :

_ \V/ 38,524 _ 11,6(gio) » 12 (gio)

btlot —
N 3,326

* Thao tac tron bé tong bang mdy tron qua 1é trén cong truong

+ Trudc tién cho may chay khong tai mot vai vong roi d6 cot liéu vao tron déu ,
sau d6 d6 nudc vao tron déu dén khi dat duoc do déo .

+ Kinh nghiém trén bé tong cho théy rr:ing dé c6 mot meé tron bé tong dat duoc
nhirng tiéu chuan can thiét thuong cho may quay khoang 20 vong . Néu s vong it hon
thi cuong d6 va ning suat may sé giam . Bé tong dé bi phan tang .

+ Khi tron bé tong & hién trudng phai luu ¥ : Niru ding cat am thi phai 1y lugng
cat tang 1én . Néu do 4m cua cat ting 5% thi khéi luong cét can ting 25, 30% va
lugng nudce phai giam di .

* Trinh tu thi cOng bé tong 16t mong.

Tron bé tong dung cap phdi cho xe cai tién chd den vi tri d6. Hudng do tring véi
huéng hoan thién méng bétong, d6 thanh mot 16p va tién hanh dam chit theo dung yéu
cau k¥ thuat.

Phuong phap dam.

- Pam bé tong 16t bang may dam chan dong mit (ddm ban), thoi gian ddm mot
chd v&i dam ban 1a tir (30 + 50) s.

- Khi dam bé tong bang d¢im ban phai kéo tir tir va dam bao vi tri dé giai dam
sau ap 1én giai dam trudc mot khoang tir (5 + 10) cm

+Luya chon bién phap thi cong bé tong mong, giang mong

-. Tinh toan khéi luong bé tong moéng, gidng mong
D3 tinh toan ¢ phan trén :

Vi qai = 225,824 m
Vit gisng = 9,610 m?

* Lua chon bién phap thi cong bé téng mong, giang mong

Hién nay dang t6n tai 3 dang chinh vé thi cong bé tong :

+ Thi cbng bé tdng thu cong hoan toan .

+ Thi cong bé tong ban co gidi .

+ Thi cong co gioi
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Thi cong bé tong thi céng hoan toan : Péi vai cong trinh it quan trong , yéu ciu
chét luong bé tong khong cao , cong trinh khong co diéu kién str dung bé tong bang
may , chi dung khi khéi luong be tong nho .

Thi cong bé tong ban co gidi 1a tron tai cong trinh va do thi cong . Bé tong duoc
van chuyén dén cong trinh bang xe cut kit va xe cai tién ...bién phap thi cong duoc
dung phd bién hién nay d6i voi nhitng cong trinh c6 khdi lwong bé tong nhé . Phuong
phap nay cho gia ré hon bé tong thuong pham , nhung ddi v6i nhitng cong trinh c6
khéi lwong bé tong 16m , yéu cau vé tién do nhanh thi bién phap thi cong nay chua phai
14 t6i wu nhat .

B¢ tong thuong pham dang duoc nhiéu don vi sir dung t6t . Bé tong thuong pham
¢6 nhiéu wu diém trong khau bao dam chat lugng va thi cong thuén loi . Bé tong
thuong pham két hop véi may bom bé tong 1a mot to hop rat hiéu qua . Vé mit chat
luong thi viée sir dung bé tong thuong pham kha 6n dinh .

Hién nay trén khu vuc thi cong cong trinh dd c6 nhiu noi cung cap bé tong
thuong pham véi khéi lugng ngay 1én téi 1000m3 . Mat khac khoi luong bé tong
mong va giang mong kha 16n , phuong 4n dao mong 1a dao thanh hd nén viéc van
chuyén bé tong bang thu cong rat kho khan .

Ttr nhitng phén tich trén , dé dam bao thi cong dung tién do cling nhu chat luong
két cAu cong trinh va co gidi hoa trong thi cong ta chon phuong 4n thi cong bé tong
bang bé tong thwong pham két hgp may bom bé tong 1a hop li hon ca .

Kich théc Thé tich
Noi dung cong viéc n Dai | Ron Cao | <~ | Toan
| | [P oy
Bé tong 16t dai méng da 4x6 M100
Mong M1 33 2.6 2.6 0.1 22.308
MobngM?2 15 24 2.4 0.1 8.640 33.215
MoéngM3 1 4.95 3 0.1 1.485
MoéngM4 2 1.7 2.3 0.1 0.782
Bé tong 16t gidng méng da 4x6 M100

GM1 27 1.6 042 |0.1| 1.814
GM2 13 1.8 042 |[0.1| 0.983
GM3 7 1.1 042 (0.1 0.323
GM4 7 1.7 042 (0.1 | 0.500
GM5 7 0.6 | 042 0.1 0.176
GM6 7 1.7 042 10.1| 0.500

GM7 7 1 042 (0.1 0.294 5.309
GM8 5 1.6 | 042 |0.1]| 0.336
GM9 1 205 042 ]0.1] 0.086
GM10 1 205 042 |0.1] 0.086
GMI11 1 1.8 042 10.1] 0.076
GM12 1 1 042 (0.1 | 0.042
GM13 1 0.8 042 0.1 | 0.034
GM14 1 14| 042 0.1 | 0.059

Bé tong dai méng da 1x2 M300
Mong M1 33 24 24 0.8 | 152.064 225.824
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MoéngM?2 15 2.2 2.2 0.8 | 58.080
Mo6ngM3 1 4.75 2.8 0.8 | 10.640
MoéngM4 2 1.5 2.1 0.8 5.040
Bé tong gidang mong da 1x2 M300
GM1 27 1.4 0.22 04| 3.326
GM2 13 1.6 0.22 041 1.830
GM3 7 0.9 0.22 0.4 0.554
GM4 7 1.5 0.22 041 0.924
GM>5 7 0.4 0.22 0.4 0.246
GM6 7 1.5 0.22 041 0.924
GM7 7 0.8 0.22 0.4 0.493 9.610
GMS8 5 1.4 0.22 04| 0.616
GM9 1 1.85] 0.22 0.4 1] 0.163
GM10 1 1.85] 0.22 0.4 1] 0.163
GM11 1 1.6 0.22 041 0.141
GM12 1 0.8 0.22 041 0.070
GM13 1 0.6 0.22 0.4 0.053
GM14 1 1.2 0.22 0.4 1] 0.106
Bé tong c6 méng M300 50 0.4 0.4 1 12.400 12.4

8.2.4.3Tinh toan van khuon ,cot thép va dé bé téng mong
*Tinh toan van khuén

+ Lwa chon phuong an c6p pha mong, glang mong

Cop pha cay chong va san cong tac chiém mot ty trong cac trong cong tac bé
tong . cop pha cay chong va san cong tac chiém mot phan kinh phi 16n trong tong chi
phi xay dung cong trinh. Chét lwong cdp pha , cot chong anh huong truc tiép dén chat
luong bé tong cbt thép. Vi vdy , lua chon phuong an cop pha , cot chong va san cong
tac phu hop voi tung cong trinh, Tung diéu kién cu thé.

- Néu ta str dung van khudn gd

Giai phap su dung van khuon cho cong trinh nay 1a khong kha thi vi :

+ Khéi luong thé tich g dung cho thi cong van khuén da giao, cay chbng 1a 16n
kho c6 thé dap tng duoc mot khoi luong go l6n nhu vay. Mat khac Cong trinh nam o
thanh phd nén viéc ché tao va van chuyén cdp 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

+ Mit khac do yéu cdu bao vé mdi trudng nén phai han ché dung van khuon gb
dé gop phan bao vé ring.

+ Tinh hat nude cao

Song van khudn gd ciing c6 mot s6 vu diém nhu dé tao nhiéu kiéu dang cau kién
phtc tap, sir dung dat hiéu qua cao d6i véi cac cong trinh nhoxay dung don 1é va & xa
trung tam. dudng x4 van chuyén kho khan.

- Néu ta sir dung van khuon kim loai

-Uu diém:

+ C6 tinh “van ning”, duoc lp ghép cho cac ddi twong két cau khac nhau: mong
khéi 16n, san, dam, cot, bé ...
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+ Trong lugng cac van nho, tam nang nhét khoang 16kg, thich hop cho vi¢c van
chuyén lip, thao bang thu cong.

+ Heé s6 luan chuyén 16n do d6 s& giam duoc chi phi van khudn sau mot thoi gian
st dung.

+ Cac dic tinh k§ thuat cua tim van khuén duoc néu trong bang sau:
Bang dic tinh k¥ thuat cia tAim khuon phéng :

-Nhuoc diém :

+ Vi cbp pha thép duoc san xuit dong loat theo khich thude dic trung nén khi
gip cac két cau kién trac phire tap thi khong thé thi cong duoc.

+ Van khudn kim loai gi4 thanh cao do vay ta phai ting s6 1an luan chuyén dé
giam di gia thanh chung. Do vay chi c6 thé c6 loi khi thi cong nhiing cong trinh 16n,
hay cong trinh gdm nhiéu hang muc, cong trinh ¢ gin trung tdm dé giam chi phi
chung, con cac cong trinh nho, don 1¢ , xa trung tdm thi khong nén st dung vi hiéu qua
khdng cao

+Chon loai van khuon:

Tir nhitng phan tich trén va dua vao dic diém cong trinh va don vi thi cong ta
chon van khuon kim loai 1 hop 1y nhét vi.

Vi cong trinh nam trong khu quy hoach gdm nhiéu hang muc thi céng song song,
lién tuc nhau nén van khuon dung phai ¢ sb 1an luan chuyén cao dé giam gia thanh
cling nhu giam chi phi kho bao quan van khudn. Mat khac dé dam bao cho bé tong dat
chét luong cao thi hé thong cAy chong ciing nhu van khuén can phai dam bao d6 ctng,
6n dinh cao.

Hon nita dé day nhanh tién d¢ thi cong, mau chong dua cong trinh vao sir dung
thi cay chng ciing nhu van khuon phai duoc thi cong lap dung nhanh chéng, thoi gian
thi cong cong tac nay anh hudng rat nhidu dén tién do thi cong khi mat bang xay dung
rong 16n, do vay cay chdng va van khudn phai co tinh chit dinh hinh.

Do vay viéc su dung van khuon kim loai [am chu dao va két hop vdi van khuon
¢d cho nhitng két cdu, nhitng kich thudc ma van khuoén kim loai khong thé thi cong
duoc 13 hop 1y hon ca thoa mén cac yéu cau dit ra.

ChonVan khudn thép dinh hinh duoc lién két voi nhau bang cac khoa chit U
thong qua céc 16 trén cac suon. B van khudn bao gom :

+ Cac tAm khuon chinh.

+ Céc tdm goc (trong va ngoai).

+ Céc phu kién lién két : moc kep chit U, chét chir L.
+ Thanh chéng kim loai.

Bing 1-13. Thong ké mot s6 kich thuéc van khudn dinh hinh
Rong Dai Cao | Momen quéantinh | Modmen khang Udn
(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 4,3
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| 100

| 600 | 55 | 15,68 4,08
/ o/ o % o o%o o /| o /] o
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o o o o o | o o o o] o

* Tinh toan cop pha méng, giing moéng
+. Tinh toan cép pha méng
a) Tinh toan c6p pha méng

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

Hinh 1-14. - So @0 tinh to4n :

SUON NGANG VK THEP

F— SUON BUNG

CHONG XIEN

Lsn

N

|
ol qn |_2
10
<1 qtt
q
% °el
|
2
o q L
) 10
|

o

[ ¢

SO DO TINH VK DA MONG
~ Van khuon dung loai van theép dinh hinh Viét Trung tiét dién 55x200x1200 1a
tdm chinh c6 W = 4,42 cm® .

- Tai trong tinh toén :

Bing 1-14. Tii trong tac dung 1én cop pha thanh méng

He¢ so6 vot

STT Tén tai trong Cong thirc tai e i
n kG/m* | kG/m?
1 ap lyc bé tong méi @6 |q° = g.H= 2500.0,8 1,2 2000 2400
2 Tai trong do dAm bé tong | q5 = 200kG/m’ 1,3 200 260
3 Tai trong do do bé tong q¥ = 400kG / m? 1,3 400 520
4 Téng tai trong q= q,+ max(q,;q,) 2400 2920

-Tinh toan theo diéu ki¢n chiu luc ctia cop pha :
Goi khoang cach gifra cac suon ngang 1a lg,, coi van khuén mong nhu dam lién
tuc vdi cac goi tya la suon ngang. Ta c6 so do tinh:

- Tai trong tinh todn tdc dung 1én 1m dai van khuon 1a :
q" = g“.b=2920" 0,2= 584kG/m

- Momen 16n nhat trong van khuén 13 :

M

max

t 1
- D e Rwy
10

2
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Trong do:

+ R: Cuong d6 cua van khuon kim loai R = 2100 (Kg/cm?)

y=0,9 - hé s6 diéu kién lam viéc

+W: M6 men khang udn ctia van khuon, b =20 cm ta c6 W = 4,42 (cm®)
10.RW.y  [10.2100.4,42.0,9

o _\/ 5,84

7 Chon I, =50 cm
- Kiém tra ¢ vong cua van khuon:
b9 vong f dugc tinh theo cong thire :
_ Gyl
~ 128EJ 7
- Tai trong ti€u chuan tac dung lén 1m dai van khuén 1a :
4= q“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
DJ vong cho phép :

=0,0056

[1]=—=1=—1 x50-0125
400 400

Ta thay: f < [f], do d6 khoang cach giira cac suon ngang bang lg, = 50 cm 1a dam
bao.

- Tinh to4n sudn ngang cp pha méng va khoang cach sudon ding

So do tinh todn :

Tinh toan sudn ngang nhu modt dam lién tuc nhiéu nhip va nhan cac suon dung
lam gbi ta .

Hinh 1-15. Khoang cach giira cac swon dirng la L
q

RN

Lsd

p
A 2
| L |

P

Lsd

NERRRRRNNN
kS ES
PR

|
38
|

M max

I\ /N /N
S RN NS N

l Lsa J Lsa l Lso L Lsa [

- - -

-Tai trong tac dung :
q., = q".L,=2920 x 0,5 = 1460(kG/m)
Gia thiét suon ngang co tiét dién 8x8 cm .
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-Tinh toan theo diéu ki¢n chiu luc ctia suon ngang :

- Momen 16n nhat trong van khuén 13 :
2

qtt' L‘d
M, =g W
o thl

max

- Khoang cach giira cac thanh suwon dung 1a :

10.Is | W
e OBV
qSH
Trong do :
[ ]5 150kG/cm?
w8
6 6 6

10.150.8°
Vay : L. £ |[—————=93,63(cm
ay y ,/ 14.6.6 (cm)

Chon L3 =80 cm .

* Kiém tra theo di€u kién do V6ng :
qsand [ ]
128E.J 400

Vi gd co ‘
E : m6 dun dan hdi E = 1,1.10°(KG/cm?)
oA L b.h® _ g
J: m6 men quan tinh J = = E =341,3 cm’

q“ = q“L, = 2400 0,5= 1200kG/m= 12kG/cm
, 4
_ 12 80 = 0.1< 30 80 = 0.2
128" 1,1.10°.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 tip trung do suon
ngang truyén vao.

- Chon sudn dung bang gd nhém V. Dung 2 ciy chdng xién dé chong sudn ding
& tai vi tri co suon ngang. Do d6 suon dimg khong chiu uén — kich thude suon ding
chon theo ciu tao: bxh = 8x10cm.

* Tinh toan cop pha giang mong

Cong trinh chi c6 mot loai giang moéng co kich thiroc 1a 220x400mm .Khi lap
dung can phai ¢ bu 16ng chong phinh .

Theo chiéu cao thanh giang ta chon 1 tim 2 tam (200x1200) xép nam ngang theo
chiéu cao dai giding mong .

Nhitng chd nao bi hd, thiéu van khuon ta bu vao bang nhitng tim van gd hoic
nhirng tim van khudn khac cho kin tuy theo yéu cau thuc té.

Hinh 1-16. Van khuén trong giing méng
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VANG MIENG ,
NEP DUNG

VAN KHUON THANH /
\

]

- So d6 tinh toan
Hinh 1-17. So’ do tinh cop pha giing mong nhu dam lién tuc nhiéu nhip:

o

T R T T R
N N N

wﬁ\[/i\[/i\[_/&

| L | L | L | L {

- Tai trong tinh toén
Hinh 1-18. Tai trong tic dung Ién cop pha giang mén

_ Hé sb vuot tai qtc Ot
STT Tén tai trong Cong thuc 5 5
n kG/m kG/m
1 ap luc bé tong méi @6 |q)° = g.H= 2500.0,4 1,2 1000 | 1200
2 | Taitrong doddmbétong | q5 = 200kG/m’ 1,3 200 260
3 Tai trong do do bé tong | q¥ = 400kG /m’ 1,3 400 520
4 Téng tai trong q= q,+ max(q,:q;,) 1400 1720

+Tinh todn cop pha theo kha ning chiu luc
Goi khoang cach gifta cac nep dimg 13 L, coi van khuoén mong nhu dam lién tuc
v6i cac gbi tua 13 nep dimg.
- Tai trong tinh todn tdc dung 1én 1m dai van khuon la :
q" = q"b=1720" 0,4= 688kG/m
- Momen 16n nhat trong van khuén 13 :
’ L2

_ %
==——f£ R.W.
max 10 g
Trong do:
SVTH: Db Manh Toan 77

Lép :XD1401D




+ R: Cuong do cita van khuon kim loai R = 2100 (Kg/cm®)
7 =0,9 - hé so0 dicu kién lam viéc
+W: M6 men khang udn cia van khuon, b =40 cm
taco W = 2.4,42 = 8,84(cm®)

10.RW.y  [10.2100.8,84.0,9
¢

T dé - L< \/ =155,83(cm)
Choq L =60cm
+ Ki€m tra d6 vong cua van khuon:
Do vong f dugc tinh theo cong thic :
_ gL

128E.J 7
- Tai trong ti€u chuan tac dung 1én 1m dai van khuodn 1a :
q°=q“.b=1400" 0,4= 560kG/m
V6i thép ta co: E = 2,1.10° Kg/cm?; J = 2.20,02 = 40,04 cm*

4
fo 20xE0 0,067
128x2,1.10° x 40,04
DJ vong cho phép :
=iL=ix60=O,15
400 400

Ta thay: f < [f], do d6 khoang cach giira cac sudn ngang bang lg, = 60 cm 1a dam
bao.
* Kiém tra tiét di¢n thanh nep ding ‘ ‘
Nhirng thanh chong dugc b6 tri chong ¢ 2 dau cua thanh nep dimg nhu vay so do
tinh cua thanh nep ding duogc tinh todn nhu 1 dam don gidn vi nhip 1 = 0,4m:
Hinh 1-19. So’ do tinh toan nep dirng

AR ANRRRRRR
A 1 1

lo |
I~ 1

q.F/8

* Tinh toan theo kha nang chiu luc
Tai trong tinh todn :
q" = g".b=1720" 0,4= 688kG/m
_Vai kich thu6e thanh nep dung chon theo ciu tao bxh = 8x8cm ta di kiém tra
diéu kién chiu luc :

M
max £
W [S]
Ta c6 My = " /8 = 688.0,4°/8 = 13,76 kKG.m
_ bh? _ 8 _ 3 k1= 2
W= Pl 85,33cm’; [s JF 150kG/cm

1376

Do d6: =16,12kG/cm’ £ [s JF 150kG / cm? P Pam bao kha ning chiu luc

2

* Kiém tra theo di€u kién do vong
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5 qtc 14

£ [f]

 384.EJ
Trong d6 : q; = q“.b=1400" 0,4= 560kG/m
_bh' _ 8
Vi thép ta co: E=2,1.106 Kg/cm2; J = E_ E— 341,33cm*
4
= 5'560'?0 =0,125 cm< [f}r —= = 60 _ 0,15cm
384.2,1.10°.341,33 400 400

Thoa man diéu kién do vong

Viy kich thuéc tiét dién thanh nep ding nhu trén chon 13 hop 1y

* Tinh toan cop pha c6 méong
Thiét ké van khuon cho c¢6 mong toan bd cong trinh ¢o kich thude : (0,4x0,4x1)m
+ Canh 0,4m : Str dung 2 tim véan khuon cé kich thudc (200x1200) , duge dit thang
ding .
- Nhiing chd nao bi hd , thiéu van khudn ta bu vao bang nhing tam vangd hodc nhing
tam van khudn goc trong hay ngoai cho kin tuy theo yéu cau thuc té
* Tinh toan van khuon c6 mong
- So d6 tinh toan
Tinh toan van khudn c6 méng nhu mot dam lién tuc nhiéu nhip nhan cac gong lam gbi
tua .

Hinh 1-20. so do tinh toan co mong
VAN KHUON cO MONG GONG CO MONG

W ‘

. MMAx=q‘bT0Ll
= T =
Bang 1-15. Tai trong tac dung
. ) ) Hé sb vuot tai gtc Ot
STT Tén tai trong Cong thuc 5 5
n kG/m* | kG/m
1 ap lyc bé tong méi @6 |q) = g.H= 2500.0,4 1,2 1000 | 1200
2 | Taitrong do dam bé tong | g5 = 200kG/m’ 1,3 200 260
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3 Tai trong do do bé tong | q¥ = 400kG/m’ 1,3 400 520
Téng tai trong q= q,+ max(q,:q;,) 1400 1720
-Tinh theo kha nang chiu luc
Kiém tra cho 2 tdm van khu6n kich thudc 200x1200
Tai trong tinh toan :
q" = g".b=1720" 0,4= 688kG/m
_ Gk
M__ = —"tg RgW
10
Trong d6 W = 2. 4,42 = 8,84 cm®
g = 0,9 : Hé so diéu kién lam viéc do van khu6n bang thép .
bg [\ORIW, ) \/10.2100.0,9.8, 84 _ 155.83cm
b 6,
Chon 1y = 40cm
* Kiém tra theo dic¢u kién do vong
D¢ vong f dugc tinh theo cong thuec :
= —qltflg4
128E.J 7
- Tai trong ti€u chuan tac dung 1én 1m dai van khuodn 1a :
q¢ = q°b=1400" 0,4= 560kG/m
V6i thép ta co: E = 2,1.10° Kg/cm?; J = 2. 20,02 = 40,04 cm”
4 I
= 5’6'42 =0,00133< f :—g=£:0,125
128.2,1.10°.40,04 400 400
Ta thay: f < [f], do d6 khoang céch giita cic gong bang 1, = 40 cm 1a dam bao.
tang tén cau kién kich thuwéc s6 lwong | dién tich téng
chu vi H dién tich cla clia (m2)
a b (m) (m2) cdukién | cAu kién
bM1 2.4 24 0.8 7.68 33 253.44
DAI PH2 2.2 2.2 0.8 7.04 15 105.6 380.72
MONG DH3 4.75 2.8 0.8 12.08 1 12.08
bH4 1.5 15 0.8 4.8 2 9.6
GM1 1.8 0.22 04 1.44 27 38.88
GM2 2 0.22 04 1.6 13 20.8
GM3 1.2 0.22 0.4 0.96 7 6.72
GIANG GM4 1.9 0.22 0.4 1.52 7 10.64
MONG GM5 0.8 0.22 04 0.64 7 4.48
GM6 1.9 0.22 04 1.52 7 10.64 116.7496
GM7 1.2 0.22 04 0.96 7 6.72
GM8 1.8 0.22 0.4 1.44 5 7.2
GM9 2.25 0.22 0.4 1.8 1 1.8
GM10 2.25 0.22 04 1.8 1 1.8
GM11 2.512 0.22 04 2.0096 1 2.0096
GM12 1.8 0.22 04 1.44 1 1.44
GM13 1.525 0.22 0.4 1.22 1 1.22
GM14 3 0.22 0.4 2.4 1 2.4
* Cong tac cot thép mong, giang mong
+. Yéu cau k¥ thuat :
Gia cOng:
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- Cot thép trudc khi gia cong va trudce khi d6 bé tong can dam bao: B& mit sach,
khong dinh bun dat khong co6 vay sat va cac 10p gi.

- C6t thép can duogc kéo, ubn va nian thang

- C6t thép dai mong duoc gia cong bang tay tai xuong gia cong thép ciia cong
trinh . St dung vam dé ubn sit. St dung san hodc cua dé cit sit. Cac thanh thép sau
khi chat xong dugc budc lai thanh bo cung loai c6 danh dau sb hiéu thép dé tranh
nham 1an. Thép sau khi gia cong xong dugc van chuyén ra cong trinh bang xe cai tién.

- Cac thanh thép bi bep , bi gidm tiét dién do lam sach hoac do céc nguyén nhan
khac khong vuot qua gidi han dudng kinh cho phép 1a 2%. Néu vuot qua gi6i han nay
thi loai thép d6 dugc sur dung theo dién tich tiét dién con lai.

- Ciat va ubn cbt thép chi dugc thuc hién bang cic phuong phap co hoc. Sai s6
cho phép khi cét, udn lay theo quy pham.

- Néi budce cbt thép:

+ Viéc ndi bude cdt thép: Khong ndi & cac vi tri ¢6 ndi luc 1on.

+ Trén 1 mat cit ngang khong qua 25% dién tich tong cong cot thép chiu luc
duogc nodi, (voi thep tron tron) va khong qua 50% d6i voi thép gai.

+ Chiéu dai ndi budc cdt thép khong nhoé hon 250mm véi ¢t thép chiu kéo va
khong nho hon 200mm cot thép chiu nén va duoc 13y theo bang cua quy pham.

+ Khi nbi bude cdt thép ving chiu kéo phai dugc udn moc(thep tron) va khong
can udn moc véi thép gai. Trén cac moi ndi budc it nhat tai 3 vi tri.

Lap dung:

- Cac bd phan lap dung trude khong gay tro ngai cho bd phan lap dyng sau, can
c6 bién phap on dinh vi tri cot thép dé khong giy bién dang trong qué trinh do bé
tong.

- Theo thiét ké ta rai 16p ¢t thép dudi xudng trude sau dé rai tiép 16p thép phia
trén va budc tai cac nut giao nhau cia 2 16p thép. Yéu cau la nat budc phai chac khong
dé cot thép bi 1éch khoi vi tri thiét ké. Khong dugc budce bo nat.

- Ct thép duogc ké 1én cac con ké bang bé tong mac 100 # dé dam bao chiéu day
16p bao vé. Cac con ké nay co kich thudc 50x50x50 duoc dat tai cac goc cia mong va
& giira sao cho khoang cach giita cac con ké khong 16n hon 1m. Chuyén vi cta ting
thanh thép khi ldp dung xong khong dugc 16n hon 1/5 duong kinh thanh 16n nhat va
1/4 duong kinh cia chinh thanh 4y. Sai s6 ddi v6i c6t thép mong khong qua + 50 mm.

- Cac thép chd dé lap dung cot phai duoc lap vao trude va tinh toan do dai cho
phai > 20d.

- Khi ¢ thay doi phai béo cho don vi thiét ké va phai dugc sy dong y méi thay
doi.

- C6t thép dai mong duoc thi cong truc tiép ngay tai vi tri ciia dai. Cac thanh
thép duoc cit theo ding chiéu dai thiét ké, dung chung loai thép. Ludi thép day dai 1a
ludi thép bude voi nguyén tic gibng nhu budc cdt thép san.

- Bam bao vi tri cac thanh.

- bam bao khoang céch giira cac thanh.

- Dam béo sy on dinh cua lu6i thép khi d6 bé tong.

- Sai léch khi lap dung cot thép lay theo quy pham.

- Van chuyén va lap dung c6t thép can:

+ Khong 1am hu hong va bién dang san pham c6t thép.

+ C6t thép khung phan chia thanh b6 phan nho phu hop phuong tién véan chuyén.

*Thi cong gia cong cot thép

- Cit, udn cdt thép dung kich thude, chiéu dai nhu trong ban vé.
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- Khi cét thép can cha y cét thanh dai trude, ngin sau, dé giam tbi da luong thép
thtra.

- Viéc gia cong cdt thép duogc thuc hién tai xudng gia cong trén cong trudng

* Thi cong lap dung cot thép

- Xac dinh tim dai theo 2 phuong. Lip dung cdt thép truc tiép ngay tai vi tri dai
mong.

- Trai cbt thép chiu luc chinh theo khoang cach thiét. Trai c6t thép chiu luc phu
theo khoang cach thiét ké. Dung day thép budc lai thanh ludi sau d6 lip dung cdt thép
cho cua dai. Cot thép giang duoc to hop thanh khung theo dung thiét ké dua vao lip
dung tai vi tri van khuon.

- Dung cac vién ké bang BTCT c6 gin rau thép budc dam bao dung khoang cach
dpy-

- Viéc lap dung c6t thép mong dugc thuc hién tai xudng gia cong cot thép sau do
c6t thép dugc van chuyén bang thu cong dit vao timg mong.

* Nghiém thu c6t thép

+ Trude khi tién hanh thi cong bé tong phai lam bién ban nghiém thu cbt thép
gdm co:

- Céan bo k¥ thuat ctia don vi chil quan tryc tiép quan 1y cong trinh(Bén A) - Can
bo k¥ thuat cia bén tring thau(Bén B).

+ Nhitng ndi dung co ban can ciia cong tic nghiém thu:

- BPuong kinh et thép, hinh dang, kich thudc, méc, vi tri, chét luong mbi budc,
s6 luong ¢t thép, khoang cach cot thép theo thiét ké.

- Chiéu day 16p BT bao vé.

+ Phai ghi rd ngay gid nghiém thu chit lugng cdt thép - néu can phai stra chira thi
tién hanh ngay trudc khi d6 BT. Sau d6 tat ca cac ban tham gia nghiém thu phai ky
vao bién ban.

+ Ho6 so nghiém thu phai dugc luu dé xem xét qua trinh thi cong sau nay

* Thi cong cop pha dai va giang mong

- Thi cong lap cac tim van khuon kim loai lai v6i nhau nhu da thiét ké ¢ phan
trén , ding lién két chot1aUva L .

- Tién hanh ldp cac tim nay theo hinh dang két cAu mong , tai cac vi tri goc dung
nhing tim 1 goc trong hodc goc ngoai hodc bu bang van khuon gd . Van khuén dai coc
duogc lap san thanh ting mang ving chéc theo thiét ké & bén ngoai hép mong .

- Véan khuon giang tién hanh lap cing van khuon dai dé do toan khéi . Van khuon
giang duoc lap ghép tai chd .

- Dung can cau két hop véi thu cong dé dua van khudn toi vi tri ciia timg dai .
Khi ciu lap can cht y nang ha van khudn nhe nhang , tranh va cham manh giy bién
dang cho van khuoén .

- Cin ctr vao mdc tric dac trén mat dit , cing day lay tim va hinh bao chu vi cta
tung dai vach trén mat bé tong 16t moéng .

- C6 dinh cac tim mang v6i nhau theo diing vi tri thiét ké bang cac diy chang ,
neo va cay chong .

- Tai céac vi tri thiéu hut do mé dun khac nhau thi phai cheén bﬁng van gb c6 do
day t6i thiéu 1a 40mm

- Yéu cau bé mit van khudn phai kin khit dé khong 1am chay mat nudc bé tong .

- Kiém tra chit luong bé mat va 6n dinh cua van khuén .

- Trudc khi d6 bé tong , mat van khudn phai duoc quét 1 16p dau thai chong dinh
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- Dung may thuy binh hay may kinh vi , thudc , day roi dé kiém tra lai kich thudc
, cao do cua cac dai .

- Kiém tra lai tim va cao trinh dam bao khong vuot qua sai s6 cho phép .

* Nghiém thu cbt thép , cbp pha dai , giang mong

- Trudce khi tién hanh thi cong dd bé téng phai tién hanh nghiém thu cbt thép ,
véan khuén theo dung tinh than ctia nghi dinh 209 cua Chinh Phu vé quan li chit luong
va thi cong cong trinh xay dung .

- Nhitng ndi dung co ban cua cong tac nghiém thu :

+ Puong kinh cot thép , hinh dang , kich thudc , mac , vi tri , chit lugng mbi
budc , s6 lwong cbt thép , khoang cach cbt thép va chung loai cot thép theo thiét ké

+ Vi tri , kich thudc , @6 kin khit ctia cOp pha phai dam bao yéu cau ki thuat va
hd so thiét ké .

- Phai ghi 18 ngdy gio nghiém thu chat lugng cot thép , néu can phai sira chita thi
tién hanh ngay truée khi do bé tong . Sau d6 tat ca cac bén tham gia nghiém thu phai ki
vao van ban .

- Ho so nghiém thu phai duoc luu giit dé 1am hd so thanh quyét toan ciing nhu hd
so phap li sau nay .

* Cong tac bé tong mong giang mong

Do khéi luong bé tong mong va giang mong kha 16n Vi 1ong= 295, 967m mat
bang thi cong khong rong, mat khac dé dam bao chat luong bé tong va tiét kiém thoi
gian thi cong va dam bao tién do thi cong ta du kién st dung bé tong thwong pham.

* Chon may bom bé tong

Bé rong mat bang mong co kich thude (294x22,6) m nén dé bé tong dén mong
xa nhat. Ta b tri may bom dit gitta cong trinh va huéng d6 tir truc 1 dan tryc 8 bang
mot mili do.

+ Chon may bom di dong Putzmeister M43 c6 cac thong sb ky thuat

Bang 1-16. Thong ké thong so ky thuit may Putzmeister M43

Luou luong | ép luc Cu ly van C& hat cho Chiéu cao bom | Cong
y hi¢ 3 . : huyé : M A \ X
Ky hi¢u may Qmax(m3/h)| kG/ecm?2 chuyén max (m) phép(mm) banvgo?(?ﬁ)vm s}1(1\2,1vt
Ngang | Pung
NCP
700-1S 90 112 | 386 | 421 50 21,1 45

+ Tinh s6 gio bom bé tong mong
Khéi lwong bé tong phan méng cong trinh 13 286,357 m°,
286,357 _ 795h

90.0,4
Trong d6: 0,4 1a hiéu xudt lam viéc cua may bom, thong thuong (0,3+0,5)
Du dinh thi cong trong 8 gio

Sb gid may bom can thiét =

* Chon xe van chuyén bé tong

+ Chon 6t0 van chuyén

Ta van chuyén bé tong bang xe 6 t6 chuyén dung thung tu quay. Cac loai xe may
chon lia theo ma hiéu cua cong ty bé tong thuong pham. Chon loai xe c6 thing tu
quay ma hiéu SB-92B c6 cac théng s k¥ thuit sau.
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- Dung tich thung chén q= 6m*
- O to hing KAMAZ-5511
- Dung tich thung nuéc q= 0,75m*
- Cong xuat dong co = 40W
- Téc d6 quay thung tron 9-15,5 vong/phut
- Do cao phéi liéu vao 3,5m
- Thoi gian d6 bé tong ra : 10 (tmin/pht)
- Trong lugng xe c¢6 bé tong = 21,85T
+ Tinh toan s xe vin chuyén bé téng tron sin can thiét:
ap dung cong thirc :
_ Quu L
n= =2 (S + T)
Trong d6 : + n : s6 xe van chuyén
+V : Thé tich bé tong mdi xe ; V = 6m°
+ L : Poan duong van chuyén : L =>5km, ca diva vé 1a 10km
+ S : the 46 xe ; S=20 , 25km/h
+ T : thot gian gian doan ; T = 10phut .
+ Q : Nang suat thyc té cia may bom .
Qu = 90.0,4 = 36m*/h ( hé sb sir dung thoi gian Ki=0/4)
b n= ﬁ(EJr 2)2 4,4 Xe
6 20 60
Chon 5 xe dé phuc vu cong tac d6 bé tong
S6 chuyén xe can thiét dé d6 bé tong dai , giang mong toan bo cong trinh 13 :

m = 286,357 _ 47,73 (chuyén)

©©-

Hinh 1-21. O t6 v4n chuyén bé tong KAMAZ — 5511
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Hinh 1-22. O t6 bom bé téng putzmeister - m43
Chon may dam
- Pam dui : Loai ¢am str dung U21-75
- Pam mit : Loai dam U7.

Bang 1-17. Cac thong s6 ciia ddm

Céc chi s6 Pon vi tinh | U21 U7
Thoi gian dam bé tong gidy 30 50
Ban kinh tac dung cm 20-35 | 20-30
Chiéu sau 16p dam cm 20-40 | 30-Oct
Ning suét :
-Theo dién tich dugc ddm | m2/gio 20 25
-Theo khéi luong bé tong | m3/gid 6 5-7

* Cong tac chudn bi khac trude khi d6 Bé tong.

- Lam nghiém thu van khuén, c6t thép trdc khi d6 bé tong, van khudn, thanh nep,
cdy chong, san thao tac phai diing hinh dang, vi tri va kich thudc thiét ké.

- Nhit sach rac, bui ban trong van khuodn.

- T6i dau 1én van khudn dé chdng dinh gitra van khudn va bé tong.

- Mdi xe bé tong thuong pham dén cong truong déu phai xuat trinh phiéu bé
tong thuong pham cta nha may dé kiém nghiém céc chi tiéu ky thuat. Do syt cia bé
tong mong duoc can bo ki thuat truc bom bé téng kiém tra thudng xuyén bang thiét bi
thir 6 sut chuyén dung theo TCVN 3105 -93, dam bao du do sut 16 dén 18. Mau lay
dugc ghi rd0 ngay thang, dd sut. Tai cong trudng luon cé céac thiét bi thi nghiém hién
truong trong sudt qua trinh thi cong bé tong nhu:

+ B0 sang tiéu chun.

+ Can tich hop, ty trong ké va thiét bj xac dinh d6 am.

+ Céc 6ng dong
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+ Thiét bi thir bé tong gom con thir d sut va thanh dam.

+ Khuon kim loai 150mm dé thir mau 14p phuong.

+B06 mau 1,2x1,2x 0,6 d¢ dudng ho bé tong

+ Bay, Xeéng.

+ Thudc thép 30 m.

* Céc yéu cau k¥ thuat ciia Bé tong bom va bom Bé tong.

-Thiét ké thanh phan hdn hop Bétong bom phai dam bao sao cho thoi Bé tong
qua duogc nhitng vi tri thu nhé ctia dudng éng va qua duoc cac dudng cong khi bom.
Hdn hop Bétong bom c6 kich thuée tdi da cua cbt liéu 16n 13 0,3 duong kinh trong nho
nhat ctia 6ng dan con Dbi véi cbt lidu hat tron ¢ thé 1én téi 0,4 dudng kinh trong nho
nhit ctia 6ng dén

-Yéu cau vé nudc va do sut ciia Bétong bom c6 lién quan voi nhau. Luong nudc
trong hon hop c¢6 anh hudng dén do sut, cuong do va tinh dé bom cua Bétong. Ddi vai
Bétong bom chon duoc do sut hop ly theo tinh nang loai may bom st dung va gitr d-
woc do sut d6 trong qua trinh bom 1a yéu t6 rat quan trong.

V: do sut cia Bétong bom tir 10 - 14 (cm). Trong pham vi cong trinh nay lay do
sut = 14 cm va sai khac la 1 cm.

- Viéc st dung phu gia dé ting do déo cho hon hop Bétong bom 1a can thiét
nham giam kha ning phan tang va ting do boi tron thanh ong, s dung phu gia toa
nhiét hay phu gia cham déng két.

- Bétong bom phai dugc san xuat voi cac thiét bi hop 1y dé dam bao sai s dinh
luong cho phép vé vat liéu, nudc va chat phu gia su dung.

- Bétong bom can dugc van chuyen bang xe chuyén dung tir noi san xut dén vi
tri bom. Pong thoi phai diéu chinh tbc d6 quay cia thung xe sao cho phi hop véi tinh
nang k¥ thuat cua ting loai xe sur dung.

-Khi bom Bé tong can phai bom tir xa lai gan so véi vi tri may bom va bom theo
cac tuyén duoc thé hién trén ban vé

- Viéc thi cong bé tong bang bom phai thoa min cac yéu cau di dugc quy dinh
trong tiéu chudn:

- Véi xe bom bé tong ta da chon khi d6 bé tong méng ta cho xe bom bé tong
dung chinh giita cong trinh . Véi cac thong s6 di tinh todn ta co thé tién hanh do bé
tong cho toan cong trinh ma hoan toan khong phai di chuyén may bom ra khoi vi tri
ding.

- Xe bom bé tong dén vi tri ding cia may bom thi dung lai va quay thing tron
v6i van toc 16n trong vong 1 phat, quay thuin déu cho bé tong db ra tir tir vao pheu
nap ctia bom bé tong t6i khi cao hon cira hiit ctia bom bé tong tir 15 - 20 cm thi bat dau
cho bom lam viéc.

- Luu y khong dé bé tong xuong hon mirc quy dinh dé tranh 13n khi vao 6ng dan,
khi xe van chuyén hét bé tong néu xe thir 2 chua kip vao vi tri cung cap bé tong cho
may bom thi ta phai ngimg bom bé tong cho dén khi bé tong day phéu nap cia bom.
Bé tong roi tur tr vao pheu va dugc bom xubng ho mong nguoi cong nhan ding trén
san cong tac diéu chinh dau dng cho bé tong roi xong hb méng c6 chiéu day tir 10- 20
cm khong duoc dé dau dng qua cao so véi mit dd bé tong giy ra hién twong phan ting
trong bé tong.

- B¢ tong bom la duoc van chuyén bang ap luc qua 6ng cing va ong mém chay
vao vi tri can db bé tong . BE tong bom khong chi doi hoi cao vé mat chét lugng ma
con doi hoi cao vé tinh dé bom .

Do d6 bé tong bom c6 nhitng yé€u cau sau :
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+ Bé tong bom duoc tirc 13 bé tong di chuyén trong dng theo dang hinh tru hodc
thoi bé tong , ngin cach voi thanh dng mot 1p bdi tron , 16p boi tron nay 1a 1op vira
gdm xi ming , cat va nudc .

+ Thiét ké thanh phan hdn hop bé tong bom phai dam bao sao cho thoi bé tong
qua duoc nhitng vi tri thu nho cua duong dng va qua duoc cac duong cong khi bom

+ Hon hop bé tong bom c6 kich thuée tbi da cua cdt liéu 16n hon 1a 1/3 dudng
kinh trong nho nhét ciia doan ong din . Déi véi cot lidu hat tron co thé 1én t6i 40%
duong kinh trong nho nhét cua dng .

+ Yéu cau vé lugng nudc va do sut czua bé tong bom co li€n quan voi nhau va
dugc xem la mot yéu cau cuc ky quan trong . Luong nudc trong hdn hop c6 anh hudng
dén cuong do va do sut va tinh dé bom bé tong . Luong nudc tron thay ddi tuy theo c&
hat t6i da cua cbt liéu va cho tung do sut khac nhau cua thiét bi bom .

Tom lai: Hon hop bé tong dung cho cong nghé bé tong bom can c6 thanh phan
hat phii hop vé6i yéu cau ky thuat cua thiét bi bom, dic biét phai c6 do luu dong va
dong nhat. Po sut cua bé tong thuong 16n va phai du déo dé bom tét, néu kho qua thi
kho bom nang suat thap, hao mon thiét bi nhung nhao qué thi d& bi phan tang lam tic
duong 0 ong va ton xi ming de dam bao cuong do.

- Pé nang cao nang suit may bom ta tién hanh d6 dong thoi mot sé mong, giang
lan can nhau.

- P6 bé tong khdi 16n phal do thanh ting ting 16p c6 chiéu day diéu nhau phu
hop v6i may dim va d6 theo phwong nhét dinh ch tit ca cac 16p .

- Khi d6 bé tong toi dau phai tién hanh didm ngay t6i d6. Nguoi cong nhan st
dung dam dui dam theo quy tic da quy dinh, kéo dam ban trén mat bé tong thanh ting
vét, cac vét dAm phai trung 1én nhau it nhat 1a 1/3 Vét dam, thoi gian dAm to 20-30s sao
cho bé tong khong sat lun va nude bé tong khong ndi 1én bé mat xi mang la dugc. Khi
dam tuyét ddi luu y khong dé dam cham vao cdt thép mong va cd mong gay ra x6 léch
cot thép va chan dong dén nhiing vung bé tong da ninh két hoach dang ninh két.

Pam bé tong mong va giang.

Khi sir dung dam chan dong trong can tudn theo mot sé quy dinh sau:

+ Pam ludn ludn phai hudng vudng goc véi mit bé tong.

+ Bé tong d6 lam nhiéu 16p thi ddm phai cim duoc 5 + 10 cm vao 16p bé tong d6
trudec.

+ Chiéu day cta 16p bé tong d6 dé ddm khong vuot qua 3/4 chiéu dai cia dam.

+ Khi ¢dam xong 1 vi tri, di chuyén sang vi tri khac phai nhe nhang, rut 1én hoic
tra ddm xudng tir ti.

+ Khodang cach gitra hai vi tri dam 1a 1,5rp. Vi ro — La ban kinh anh huodng cua
dam.

+ Khi ¢dam phai tranh 1am sai 1éch vi tri c¢6t thép hodc van khuon.

+ D4u hiéu chimg t6 di ddm xong 1a khong thdy vita sut 1un 13 rang, trén mith
bang phang

+ Néu thiy nudc c6 dong thanh viing chimg t6 vira bé tong da bi phan tang do
dam qué lau tai 1 vi tri.

Chu y khi ding ddm rung dam bé tong can :

- Nbi dat véi vo ddm rung .

- Dung day budc cach dién nbi tir bang phan phdi dén dong co dién cua dam.

- Lam sach dam rung lau khé va quin day dan khi ngimg lam viéc.

- Ngimg dam rung tir 5 dén 7 phit sau mdi lan lam viéc lién tyc tir 30 dén 35
phut.
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- Cong nhan van hanh may phai trang bi ting cao su cach dién va cac phuong ti¢n
bao vé ca nhan khac .

* Bao dudng bé tong mong

Cong trinh thi vao moa khd nén thoi gian bao dudng bé tong phai tién hanh trong
4ngay.

Lan dau tién tudi nude cho bé tong 1a sau 4h khi d6 xong bé tong. Hai ngay dau
clr sau 2 tiéng dong hd tudi nude mot 1an. Nhitng ngay sau cir 3-10 tiéng tudi nuéc 1
lan tuy theo diéu kién thoi tiét. Bé téng phai duoc gilt am it nhat 13 6 ngay dém, dé
tranh va cham vao bé tong moéng dung may bom tudi nudc bao dudng, bom déu 1én
khap mit mong, bao dudng bé tong dé tranh cho bé tong nit né bé mit moéng va tao
diéu kién cho bé tong phat trién cudng do theo yéu cau . Trong qua trinh bao dudng bé
téng tuy theo tinh hinh cy thé ma c6 nhitng bién phap khac nhau nhim dan bao cho
qua trinh ¢ két ctia khoi bé tong
8.3.Cac cdng tac an toan lao dong trong thi céng phan ngam

Vén dé an toan lao dong 1a hét sirc quan trong trong cong tac xay dung cong trinh

Trudce khi thi cong :

Phai thuc hién nghiém chinh tit ca cac bién phap an toan lao dong theo quy
dinh nhim dam bao an toan cho con nguoi, phuong tién, nguyén vat li¢u tai cong
truong dang thi cong. Bén canh d6 nham dam bao an toan cho moi van dé trong pham
vi 1an cén cong trinh.
8.3.1An toan lao déng thi céng dat.

Pé dam bao cho ngudi va phuong tién trong qua trinh thi cong dat can phai co:

Rao chin bién bao, ban dém phai c6 dén bao hiéu trong khu vuc c6 hd dao dang
dé.

Khong diao hdé mong theo kiéu ham éch.

Lam bac 1én xudng cac hd mong dé dam bao cho viée 1én xudng duoc an toan.

DPam bao mai déc cho hd ddo, chong sat 10, 1am viéc dudi day hé méng can cha y
cac vét nut dé phong sut 16.

Vit liéu néu dit doc hé mong va rinh dao phai dit cach mép ho dao it nhat 0,5m.

Sau khi mua néu thi cong tiép thi phai rai cat xuéng cac bac 1én xubng tranh truot
nga.

Tuyét d6i khong duoc ngdi nghi dudi chan mai déc cua hd dao.

Phai dam bao khoang cach an toan giita cac cong nhan khi thi cong dat bang thu
cong.
8.3.2An toan lao déng khi thi c6ng bétdng.

* Lap dung, thao d& dan gido:

Khong duoc st dung dan gido bi bién dang, ran nt, hoen ri, cong vénh hodc théu
céc bo phan neo giang.

Céc cot dan gido phai dugc dat trén vat ké 6n dinh.

Khong duoc xép tai 1én dan gido, khi dan gido cao hon 2m thi phai 1am 2 san
cong tac, san lam viéc & bén trén, san bao v¢ & bén dudi.

San cong tac phai c6 lan can bao vé va ludi chan.

Phai kiém tra thuong xuyén cac bo phan két cau cia dan gido, luu y khong duoc
thao léphoaflc lam viéc trén dan gido khi tro1 mua.

* Cong tac gia cong lap dung cop pha:

Van khuon phai sach, cp pha khi ghép thanh khéi 16n phai dam bao viing chéc.

Sau khi 1dp dung hoidc thao d& phai don dep van chuyén dén dung vi tri quy dinh.

SVTH: B4 Manh Toan 88
Ldop :XD1401D



Trong qua trinh 1am viéc néu phat hién tinh trang hu hong cta van khuon, dan
gido... thi phai nging 1am viéc dén khi tién hanh stra chita, gia cb xong méi duogce tiép
tuc.

* Cong tac gia cong lap dung cét thép:

Gia cong cot thép phai duoc tién hanh khu vyc riéng co rao chin, bién bao. Cit
udn, kéo hoidc nin thép phai dung nhiing thiét bi chuyén dung.

Ban gia cong theép phai chac chan phai trang bi day du phuong tién bao vé ca
nhan. Khong dung keo tay cét cac mau thép ngan hon 30cm.

Truge khi véan chuyen nhirng tAm lu6i khung cbt thép dén vi tri 1ap dit phai kiém
tra m6i ndi, mdi bude, mdi han.

Khi lap dung cdt thép gan cac duong day dién thi phai cit dién, truong hop
khéng cit dién duoc phai c6 bién phap ngén ngura c6t thép va cham vao day dan dién.

* Cong tac do va dam bétong:

Trudce khi d6 bétdng phai kiém tra lai on dinh cta cdp pha va hé ciy chong san
cong tac dudng van chuyén.

Léi di qua lai duéi khu vuc d6 bétdng phai ¢6 rdo chin va bién bao, cong nhan
thi cong phai c6 gang tay ung va mii bao ho.

Khi dung ddm dung dé dam bétong nén chi ¥ day dan phai cach dién, 1am sach
dam trudc va sau khi ddm. Ngung dam 5 dén 7 phut sau mdi lan lam viéc tir 30 dén 35
phut.

* Cong tac bao dudng bétong:

Khi bao dudng phai dung dan gido khong duoc dung 1én cot chdng hodc thanh
canh cuia cop pha, khong dugc ding thang twa vao cac bd phan két cau.

Khi bao dudng vé ban dém hoic nhitng bd phan khuat phai c6 dén chiéu sang.

* Thao d& cdp pha:

Khi thdo d& cop pha phai mic do bao ho.

Chi thao d& cOp pha khi bétong da dat cuong do 6n dinh.

Thao do cop pha phaitheo trinh tir hop 1y va phai quan sat cac bo phan két cau.
Néu thay c6 bién dang phai ngung lai va bao cao ngay cho nguoi co trach nhiém.

Sau khi thao d& cbp pha phai che chan cac 16 hong cua cong trinh.

Khong dé cop pha trén san cong tic hodc ném xudng dat.

Thao d& cop pha cong trinh c6 khau d¢ 16n phai thuc hién day du cac yéu cau
trong thiét ké va chéng d& tam.

* Thao d& cop pha mong

- Van khuon thanh méng sau khi d6 bé téng 1 + 1,5 ngay khi ma bé tong dat
cuong do 25Kg/cm3 thi tién hanh thao d& van khuon thanh moéng .Viéc thao d& tién
hanh ngugc véi khi lip dung, c6 nghia cai nio lap sau thi thao trudc con cai nao lap
trudce thi thao sau.

- Khi thdo van khudn phai c6 céc bién phap tranh va cham hodc chin dong lam
héng mat ngoai hoac sut mé cac canh goc cta bé tong va phai dam bao cho van khuon
khong bi hu hdong.
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CHUONG 9 : THI CONG PHAN THAN VA HOAN

THIEN

9.1Bién phap ki thuat thi céng phan than
9.1.1C6p pha, cdy chong
9.1.1.1Yéu cau chung

+ Cp pha

- Cop pha phai dugc ché tao ding hinh dang, kich thudce cau cac bo phan két cau
cong trinh. Cop pha phai du kha nang chiu luc the yéu cau.

- Cop pha phai dam bao yéu cau thao lap dé dang.

- Cop pha phai kin khit dé khong gy mat nudc xi mang.

- Cop pha phai phu hop v6i kha nang van chuyen lap dit trén 1 cong trudng

- Cop pha phai c6 kha  nang su dung lai nhiéu lan (Cop pha g0 tir 3-7 lan, cop pha
gd véan ép khoang 10 1an, cop pha nhya khaong 50 1an, cop pha thép khoang 200 lan.

+ Cay chong

- Cay chéng phai du kha niang mang tai trong ciia cop pha, bé tong cbt thép va
cac tai trong thi cong trén no.

- Pam bao d6 bén va d6 6n dinh khong gian.

- D@ théo lip, dé xép dat va chuyén chd thu 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 dugc nhiéu lan.

9.1.1.2Lwa chon loai cdp pha, cay chdng

+ Lya chon loai cép pha

Cop pha cay chong va san cong tac chiém mot ty trong cac trong cong tac bé
tong. cop pha cdy chong va san cong tac chiém mot phan kinh phi l6n trong tong chi
phi xay dung cong trinh. Chét luong cdp pha , cot chong anh huong truc tiép dén chat
lugng bé tong cbt thép. Vi vay, lua chon phuong an cop pha, cot chong va san cong tac
phtt hop véi timg cong trinh, Ting diéu kién cu thé.

* Néu ta str dung van khudn gd

Giai phap su dung van khuon cho cong trinh nay 1a khong kha thi vi :

+ Khéi luong thé tich g dung cho thi cong van khuén da giao, cay chbng 1a 16n
kho c6 thé dap g duoc mot khéi luong go 16n nhu vay. Mat khac Cong trinh nam o
thanh phd nén viéc ché tao va van chuyén cdp pha tir noi khai thac, san xuét vé téi
cong trinh doi hoi chi phi rét cao.

+ 86 lan luan chuyén cot pha it nén chi phi dat

+ Mit khac do yéu cdu bao vé mdi trudng nén phai han ché dung van khuon gb
dé gop phan bao vé ring.

+ Tinh hit nude cao

Song van khudn gd ciing c6 mot s6 vu diém nhu dé tao nhiéu kiéu dang cau kién
phtec tap, sir dung dat hiéu qua cao d6i véi cac cong trinh nhoxay dung don 1é va & xa
trung tam. duong x4 van chuyén kho khan.

* Néu ta sir dung van khuon kim loai

- Uu diém:

+ C6 tinh “van ning”, duoc ldp ghép cho cac ddi trong két cau khac nhau: mong
khéi 16n, san, dam, cot, bé ...
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+ Trong lugng cac van nho, tam nang nhét khoang 16kg, thich hop cho vi¢c van
chuyén lip, thao bang thu cong.

+ Hé s6 luan chuyén 16n do d6 s& giam duogc chi phi van khuon sau mét thoi gian
st dung.

+ Cac dic tinh k§ thuat cua tim van khuén duoc néu trong bang sau:
Bang dic tinh k¥ thuat cia tAim khuon phéng :

- Nhuoc diém :

+ Vi cbp 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 duoc.

+ Van khudn kim loai gi4 thanh cao do vay ta phai ting s6 1an luan chuyén dé
giam di gia thanh chung. Do vay chi c6 thé c6 loi khi thi cong nhiing cong trinh 16n,
hay cong trinh gém nhiéu hang muyc, coéng trinh & gin trung tdim dé giam chi phi
chung, con céc cong trinh nho, don 1¢é, xa trung tam thi khong nén str dung vi hiéu qua
khdng cao

* Chon loai van khuon:

Tir nhitng phan tich trén va dua vao dic diém cong trinh va don vi thi cong ta
chon van khuon kim loai 1 hop 1y nhét vi.

Vi cong trinh nam trong khu quy hoach gdm nhiéu hang muc thi céng song song,
lién tuc nhau nén van khuon dung phai ¢ sb 1an luan chuyén cao dé giam gia thanh
cling nhu giam chi phi kho bao quan van khuon. Mit khac dé dam bao cho bé tong dat
chét luong cao thi hé thong cAy chong ciing nhu van khudn can phai dam bao d6 ctng,
6n dinh cao.

Hon nita dé day nhanh tién d¢ thi cong, mau chong dua cong trinh vao sir dung
thi cay chdng ciing nhu van khuon phai dugc thi cong lap dung nhanh chéng, thoi gian
thi cong cong tac nay anh hudng rat nhidu dén tién do thi cong khi mat bang xay dung
rong 16n, do vay cay chdng va van khudn phai co tinh chit dinh hinh.

Do vay viéc su dung van khuon kim loai [am chu dao va két hop vdi van khuon
¢d cho nhitng két cdu, nhitng kich thudc ma van khuoén kim loai khong thé thi cong
duoc 13 hop 1y hon ca thoa mén cac yéu cau dit ra.

ChonVan khudn thép dinh hinh duoc lién két voi nhau bang cac khoa chit U
thong qua céc 18 trén cac suon. B van khudn bao gom :

+ Cac tAm khuon chinh.

+ Céc tdm goc (trong va ngoai).

+ Céc phu kién lién két : moc kep chit U, chét chir L.
+ Thanh chéng kim loai.

Bang 1-18. Théng ké mot s0 kich thwéc van kKhudn dinh hinh
Rong Dai Cao M6men quéan tinh | M6émen khang Udn
(mm) (mm) | (mm) (cm®) (cm®)
300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 457
200 1200 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,3
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| 100 | 600 | 55 | 15,68 4,08

Y

| o [ o 0 o o | o o | o o] o

9.1.2Lwa chon loai cay chong

Cay chdng c6 chic ning d& cdp pha , n6 chiu tai trong ctia cdp pha , bé téng cdt
thép , cac tai trong thi cong tir khi d6 bé tong dén khi bé tong dat cuong d6 . Cay
chdng c6 thé duoc san xut tir g va kim loai .

+ Chon cay chong san dam

Str dung gido PAL do hang Hoa Phat ché tao

Uu diém cua gido PAL :

+ La mot chan chéng van ning dam bao an toan va kinh té

+ Co thé sir dung thich hgp cho moi loai cong trinh xdy dung v6i nhitng két cau
nang dat ¢ do cao lon .

+ Lam béng thép nhe , don gian , thuan tién cho viéc le“ip dung , thdo d& , van
chuyén nén giam gia thanh cho cong trinh .
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Hinh 1-23. Céu tao gido PAL :

1000

1500

1800+3300

=
1200 1200 L

MINH KHAI LENEX

CAU TAO KHUNG GIAO THEP

Gido PAL duoc thiét ké trén co s& mot hé khung tam giac dugc lap dung theo
kiéu tam gidc hogc tir giac cung cac phy kién kém theo nhu :
- Phan khung tam giac ti€u chuan.
- Thanh gidng chéo va giang ngang.
- Kich chan cot va dau cot.

- Khép ndi khung.
- Chét giir khép ndi.
Bang 1-19. Bang dé cao va tai trong cho phép ciia cot chong :
Luc gidi han (KG) | 35300 | 22890 | 16000 | 11800 9050 7170 5810
Chiéu cao (m) 6 7,5 9 10,5 12 13,5 15
rng voi so tang 4 5 6 7 8 9 10

Trinh ty 1ap dung :

- Dit bo kich (gom dé va kich), lién két cdc bd kich v6i nhau bang giang nam
ngang va glang chéo.

- Lap khung tam giac vao timg bo kich, diéu chinh cac b phan cudi ciia khung
tam gidc tlep xuc voi dai oc canh.

- Lap tiép cac thanh giang nam ngang va glang chéo.

- Long khép nbi va 1am chit chiing bang chdt gitr. Sau d6 chéng thém mot khung
phu 1én trén.

- Lap cac kich d& phia trén.

- Toan b 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 giao PAL can chil y nhitng diém sau :

- Lip cac thanh giing ngang theo hai phuwong vudng goc va chéng chuyén vi
bang giang chéo. Trong khi dung lap khong dugc thay thé cac bo phan va phuy kién cta
gido bang cac d6 vat khéc.

- Toan bd hé chan chdng phai duogc lién két viing chic va diéu chinh cao thip
bang cac dai dc canh cua cac bo kich.

- Phai dicu chinh khép noi dang vi tri dé lap dugc chot giit khép ndi.

Néu cac loai cop pha (go thép, chat déo), wu nhuoc diém, lya chon loai cop pha
phtt hop véi diéu kién thuc té cua cong trudng.

+ Cay chdng cot

- Cay chong don 1a dang dng thép c6 chan dé ¢ trén va ¢ dudi , ¢ hé théng ren
diéu chinh d6 dai , dung 6n dinh van khuén cot , dam , san va cdng tac khac trong xay
dung .
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- Sur dung cdy chéng don do hing LENEX ché tao c¢6 nhiing loai va dic diém

Sau :
| Ko | ] g
Dai nhat | Ngin nhét mm mm kG
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 ciy chong 1a mot van dé can duoc luu ¥ boi yéu
cau tinh chinh xac cia do dai va kha ning chiu lyc doc cua cay chéng dong vai tro
quan trong cho viéc chong vong cho cac két cau nhu san , dam . Khi st dung cay
chong thép ta giai quyét duoc ca hai khé khin trén , boi cay chong cling duoc ché tao
bang vat liéu thép co kha nang chiu luc cao va c6 kha nang diéu chinh do dai bang ren
cho phii hop véi cao trinh cua thiét ké .

- Ciing nhu céc tAm Panel cdy chong don ciing c6 thé dung lip dé dang nho hé
théng chan dé duoc ché tao san sy tu 6n dinh .

+ Chon thanh da d& van khuén dam san

Dit cac thanh xa gb gd theo hai phuong , da ngang dya trén da doc , da doc dya
trén gia d6 chir U cua hé giao chbéng . Uu diém cua loai da nay la thao lap don gian ,
c6 ste chiu tai kha 16n , hé s6 luan chuyén cao . Loai da nay két hop voi hé gido chéng
kim loai tao ra bd dung cu chong van khuon dong bd , hoan chinh va rat kinh té

* Phuong an str dung cop pha

- Muc tiéu

bat dugc muc do luan chuyen van khudn tot , dam bao ding tién do va chit
lugng cong trinh , bé mit bé tong tot.

+ Bi¢n phap

St dung bién phap thi cong van khuén hai tang rudi co ndi dung nhu sau :

- B4 tri hé thong cay chdng va van khudn hoan chinh cho 2 tang (chbng dot 1),
san k& duéi thao van khudn 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 tur diéu chinh chiéu cao , co
thé bé tri cac hé giang ngang va doc theo 2 phuong .

+ Yéu cau chung khi lap dung cop pha , cdy chong

- Cdp pha , cay chdng phai du kha ning chiu céc tai trong khi d6 bé tong , cbp
pha , da gido phai dam bao d6 bén , do 6n dinh cuc b6 va tong thé .

- Trudce khi lap dung giao cong cu can kiém tra cac bo phan nhu : chét , mdi ndi
ren , mdi han ... Tuyét dbi khong dung cac bd phén khén dam bao yéu cau .

- Cot chdng , chan gido phai dugc dit trén nén ving chic va phai co tam ké du
rong dé phan bb tai trong de¢ xuéng

- Khi dung c6t chdng g phai hét stirc han ché ndi , chi nbi ¢ nhiing vi tri ¢6 noi
lyc nho , moi ndi phai ¢ ban tap va lién két chic chan theo cac quy dinh vé mdi ndi
cta két ciu gb .

- Cop pha dam ,vom phai c¢6 d6 vong can thiét ( do vong bang d6 lan cho phep )

- Lip dung cop pha phai luu ¥ dé cac 16 chd , cac chi tiét thép chon sin theo thiét
ke
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- Khi bu¢c phai dung cop pha tang dudi lam chd dua cho cop pha tang trén thi
phai c6 bién phap chi tiét , khi lip dung phai tuan theo bién phap do .
- Trong khi do bé tong phai b tri nguoi thuong xuyén theo doi cop pha , cay
chdng , khi can thiét phai c6 bién phap khac phuc kip thoi , triét dé .
- Cop pha va dan gido khi lip dung xong phai duoc nghi¢m thu theo TCVN
4453-1995 trude khi cho tién hanh cong tac tiép theo .
* Phuong tién van chuyen cac loai vat liéu ro1, cop pha, thép
Déi véi cac nha cao ting (cong trinh thiét ké cao 35,4m) bién phép thi cong tién
tién, co nhleu uu dlem 1a str dyng may bom bé tong. Dé phuc vu cho cong tac bé téng,
chung ta can giai quyét cac van d& nhu van chuyén nguoi, van chuyén van khuon va
cot thép cting nhu vat li¢u xay dyng khac 1én cao. Do d6 ta can chon phuong tién van
chuyén cho thich hop véi yéu cau van chuyén va mit bang cong tac cia ting cong
trinh.
+ Van thang
Van thang dugc sir dung dé van chuyén ngudi 1én cao.
St dung van thing PGX — 800 - 16, c6 cac thong s6 sau:
- Stic nang 100kPa
- Cong suat dong co 22KW
- Do cao nang 50m
- Chiéu dai san van tai 1.5m
- TAm vé6i R = 1.3m
- Trong lugng may: 18.7T
- Van toc nang: 33, 38 m/ phut
+ Can tryc 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 co can quay & phia
trén; con than can truc thi hoan toan ¢b dinh (dugc gin timg phan vao cong trinh), thay
ddi thm véi béng xe truc. Loai can truc nay rt hiéu qua, gon nhe va thich hop véi diéu
kién cong trinh.
bt cén tryc thap gitra cong trinh. sir dung dé phuc vu cong tac van chuyén vat
liéu Ién céc tang nha (xa g0, van khuén, sat thép, dan giao, bé tong... ).
- Céc yéu cau tdi thiéu Ve k¥ thuat khi chon can truc
- D6 v6i 16n nhat cua can truc thap la:
R=d+S<|[R]
Trong do:
S : khoang cach bé nhat tir tAim quay ctia can truc t6i mép cong trinh hoic chuéng
ngai vat: S>r+ (0,5+1m)=3+1=4m
d : Khoang cach 16n nhat tir meép cong trinh dén diém dat ciu kién, tinh theo
phuong can véi, can truc thap thlet ké dit tai vi tri nhu trong ban vé thi cong dam san
clia cong trinh, tAm quay cua can truc lay cach cong trinh 1a 5m, nén ta co:

d = 222+ 25% = 33,3 m.Ldy d = 34m
Vay: R=4+34=38m
- P9 cao nang can thiét ctia can tryc thap :
H =he+ hat + he + hy
Trong do :
het : dO cao tai diém cao nhét cta cong trinh ké tir mat dat, hy= 36,4 m
hg : khoang cach an toan (hat = 0,5 + 1,0m).
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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=364+1+25+2=419m.

Véi cac thong sb yéu cau trén, chon can tryc thap KB - 403A.

- Cac thong s k¥ thuat cua can truc thap:

+ Chiéu cao 1én nhét ctia can truc: Hpey = 57,5 (M)

+ Tam vé6i 16n nhét cua can truc: Ryay =38 (M)

+ Strc nang cua can truc : Qmax = 5 (T)

+ Van tc nang: v = 40 (m/ph) = 0,66 (m/s)

+ Van tc quay: 0,6 (v/ph)

+ Van tdc xe con: Vye con = 30 (M/ph) = 0,5 (M/s).
9.2Tinh toan béténg
9.2.1Phwong tién van chuyén bé téng
*Bé tdng cbt , vach

+ Khoi lugng bé tong cot cho 1 tang

Theo phuong an két cdu d3 chon , tit ca cac cot taing 4 déu c6 chiéu cao va kich
thudc gidng nhau :

Chiéu cao : He=H;-H4=3,6-0,4=3,2m

Chiéu dai va chiéu rong tiét dién ngang : bxh = 0,4x0,4m

S6 cot tang 4 : 48 cot

Vay thé tich bé tong cot ting 4 1a : 48.3,2.0,4.0,4 = 24,576 m®

+Khdi lugng bé tong vach 4

Chiéu cao : Hv = 3,6m

Tong 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 biang ben co dung
tich 0,5m® cua cén truc thap d6 ing ¢ voi do cao nang can 17,7m

H . H
£V+t2 +V—+t4 +t5)Q (17’7 +3+17’7 +4+2j.38,886

T="— - -+ 30 at =2,03
k.60.a.q 0,8.60.8.0,5 —evs

Trong do6:

H- D6 cao nang can 1a:17,7m

V;- Téc d6 cau 1én :30m/phut

V,- Téc d6 ciu xudng: 40m/phut

t,- Thoi gian d6 bé tong ra khoi ben : 3phut

t,- Thoi gian can quay theo phuong ngang: 4phit

ts- Thoi gian treo, thao moc : 2phit

Q- khéi luong bé tong can d6 : 44,714m*

g- Thé tich ben van chuyén bé téng: 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/2,5¢ca

+ Mdy tron bé tong

Chon Str dung 1 may tron SB-91A, c6 cac thong sé:
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Dung tich thung tron: V = 7501 = 0.75m>
Sb vong quay: 18.6v/ph.
Trong lugng: 1.15 tan.
Cd& da dam max: 2cm
- Tinh 1 chu ky tron nhu sau
Thoi gian d6 cbt liéu vao thung: ;=30
Thoi gian quay thung tron vao vi tri dé tron t2—15’
Thoi gian tron kho va udt t;=120” (46 sut yeu cau 1+5)
Thot gian quay thung trom vé vi tri dé d6 bé tong t4=15
Thoi gian d6 bé tong ra ts=30’
Thoi gian quay thung tron vé vi tri 1ay c6t ligu t6=10
Téng tex= 30+15+120+15+30+10=220"~3,7 pht
- Ning suat may tron bétong:
N = Vx Kipx Kigx Nek
Kip: HE so thanh pham = 0.65
Kig: Hé sd str dung thoi gian = 0.8
Nec: SO mé tron thuce hién trong 1h, nck = 60°/tck =60/3,7=16
=N = 0.75x16x0.65x0.8 = 6,24m3/h
9.2.1.1Bé tdng dam, san
+ Khoi lugng bé tong dam, san tang 4
Kich thudc ctia dam san da tinh & phan két cdu ( xem KCO01 )
Bing 1-20. BANG KHOI LUGNG BE TONG DAM SAN TANG 4

Kich thée Thé tich(m3)

Loai CK Tén Dai(m) [Rong(m) |Cao(m) | Tung phan | Toan bo

Dam A-G 218 0.22 0.4 19.184
1.8 177.6 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 bé“mg mong cé kicﬁh thudc 16,8 X 46,8 m, Khéi luong bé tong dam
san cong trinh 1a 150,195m3, nén d€ bé tong dén vi tri xa nhat , em chon may bom

bé tong ma hiéu NCP700 —18S c6 céac thong s6 k¥ thuat sau:

Bang 1-21. : Thongsd ky thuit ciia may bom bé tong

Kyhiéu | Luu luong | Ap luc Cylyvan |Cd hat cho Ch@éu cao bom bang Q@ng
may |Qmax(m®h)|(N/cm?)|chuyénmax (m)|phép(mm)| &éng voivoi( m) |sudt Kw
NCP Ngang| bung

700-1S 35 290 32 55 50 21,1 45

Tinh s6 gio bom bé tong mong
o ) & 95,89
SO gid may bom can thiet=——" =48 h,
SIo M 50.0,4
Trong d6 0.4 13 hiéu xuét 1am viéc ciia may bom, théng thudng (0,3+0,5)
Du dinh thi cong trong 5 gi(‘)‘
+ Lua chon va tinh todn s6 xe cho bé tong
Ap dung cong thuc :
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_ Q.. L

n= v ( +T)
Trong d6 : + n : sd xe van chuyén

+V : Thé tich bé tdng mdi xe ; V = 6m°

+ L : Poan duong van chuyén : L =>5km, ca diva vé 1a 10km

+ 8 : the do xe ; S=20 , 25km/h

+T : thot gian gian doan T = 10phtt .

+ Q : Ning suit thuc té cla may bom .

Q1 =90.04 = 36m%h ( hé s6 stir dung thoi gian Kyq = 0,4)

= E(EJF 2)— 4,4 xe

6 20 60
Chon 5 xe dé phuc vu cong tac d6 bé tong
S6 chuyén xe can thiét dé d6 bé tong dai , giang mong toan bo cong trinh 13 :

= 95,689 = 16(chuyén)

+ Méy dam bé tong

Véi khoi luong bé tong cot + vach tang 4 1a 38,886 m3, khéi lugng bé tong dam
san 95,89 m3 nhu trén ta c6 thé chon

- Ta dung 4 cai dam dui Kiéu P cua hing MICASA( Nhat Ban), loai nay c6 uu
diém ndi bat 1a ta c6 thé chon doc 1ap mé to ngudn, diy ngudn, dau dui va to hop
chung lai thanh nhiéu loai, trong luong nhe

Dung loai ¢6 mé to ngudn 13 PMA-1500 c6 tinh ning k¥ thuét cia ngudn di noi
& phan mong.

Céc tinh chét k¥ thuat ctia dau dui 12 :

+ Puong kinh x chiéu dai dau dung 40x 306mm

+ Ban kinh tac dung 35- 40cm

+ Bién dg rung 3,1mm

+ Do rung12000-13000 lan/phit

+ Trong luong 2,1kg

Céc tinh chat k¥ thuat day dui (PSV-4) 1a:

+ Duong kinh vo_rudt day dui: 20 7,7 mm.

+ Chiéu dai day dui: 4 m.

+ Trong luong day dui: 4 Kg.

- Chon 2 méay dam ban: MVC — 60CE c6 cac dic tinh k¥ thuat sau:

+ C& mat dam: 508x350 mm.

+ Luc ly tam: 1.03 Kg

+ Trong luong 60 Kg.

+ Dong co xang: ROBIN EY15D: 3,5 HP.

+ 86 luong 02 cai.

9.3Tinh toan cép pha, cay chéng xién cho cot

+ Tinh toan cop pha ct

Thiét ké van khuon cho cdt ¢6 kich thude 40x40cm

+ Canh 40cm : St dung 2 tdm van khuén co6 kich thudc 200x1500 , duoc dat
thang dtng

- Nhiing chd nao bi ho , thiéu van khuon ta bu vao bang nhimng tam vangd hoic
nhirng tim van khudn goc trong hay ngoai cho kin tuy theo yéu cau thuc té
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Tang | Tén Cau Kién T6 Hop Van Khuon
1 Cot 400x400 16 TAm 200x1500x55
2 Cot 400x400 16 Tam 200x1500x55
3 Cot 400x400 16 Tam 200x1500x55
4 Cot 400x400 16 TAm 200x1500x55
5 Cot 400x400 16 Tam 200x1500x55
6 Cot 400x400 16 Tam 200x1500x55
7 Cot 400x400 16 TAm 200x1500x55
8 Cot 400x400 16 Tam 200x1500x55
9 Cot 400x400 16 TAm 200x1500x55
Hinh 1-24. So' @6 tinh toan
— L <
(@]
— —>
— <
(@] >t
—
S, d
L MAX _ TO
2
— o
SO PO TINH TOAN VK COT
Bang 1-22. Tai trong tinh toan
. Hé Sé vuot tai gtc Ott
STT Tén tai trong Cong thtrc 5 5
n kG/m kG/m
1 Ap luc bé tong mdi d6  |q) = g-H= 2500.3,2 1,2 8000 | 9600
2 | Taitrong do dam bé tong | q5 = 200kG/m’ 1,3 200 260
3 Tai trong do d6 bé tong | q5 = 400kG/m’ 1,3 400 520
4 Tong tai trong q= q,+ max(q,:q;) 8400 | 10120

+ Tinh todn cop pha theo kha nang chiu luc
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Kiém tra cho mot tim van khuon kich thuéc 200x1200
Tai trong tinh toan :
q, = q".b=10120" 0,2= 2024kG/m

tty2

M =2 Row
10

Trong d6 W = 4,42cm?® vi str dung van khuén thép c6 b =200mm
g = 0,9 : H¢ so di€u kién lam viéc do van khuon bang thép .
1ORgW \/10 .2100.0,9.4,42

b1 £ = 64,244cm

20,24

Chon 1y = 600m
* Klem tra theo diéu kién do vong
Do vong f dugc tinh theo cong thire :
_ @l
~ 128EJ 7
- Tai trong ti€u chuan tac dung 1én 1m dai van khuodn 1a :
q° = g*.b=8400" 0,2= 1680kG/m
V6i thép ta co: E =2,1.10° Kg/cm?; J = 20,02 cm”
4
_ 16,8><§O _0.04< f 1, 60
128x2,1.10° x 20,02 400 400
Ta thay f <[f], do do khoang cach gitra cac gong bang I, =60 cm la dam bdo.
* Kiém tra kha nang chiu luc cay chéng xién d& cot
Hinh 1-25. So' d6 lam viéc ciia ciy chdng xién cho van khudn cét:
sy s

e

=0,15

N

<0

P AL 4

L

l

|

&

- Tai trong gié gdy ra phan bd déu trén cot gom 2 thanh phan : gio day va gio hat
.(4p luc gio W =Wy . k. c kG/m2 lay theo s6 liéu vé tai trong gié nhu phan trén ).
ge = W*. h (kG/m)
h : chiéu rong canh don gi6 16n nhit cua cot (m)
trong d6 ap luc gio tinh toan : W = Wy/ 2
nW,kch 1295.116.0,8.0,6

Tacdé: q, = °2 = ’2 1 = 31,74(kG /cm?)
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g, = nWOék.C.h _ 1,2.95.1,126.0,6.0,6 _ 23,6(kG /cm?)
g =0q+ 0 = 31,74 +23,6= 55,34(kG/m)
Quy tai trong phén bo thanh tai trong tap trung tai nut:
Pgis = 0.H = 55,34.3,2 = 177,088 kG
=>N = Pg,olcos45° = 177,088/c0s45".

N = 250,44 kG

Dua vao strc chiu tai va chiéu dai ctia cay chong don cho trong bang ta chon cay

chéng V1 cta hing LENEX 1a dam bao kha ning chiu luc
+ Tinh thép neo cot:

Dién tich tiét dién day thép neo: F= N _ 2044 0,12 cm

R, 2100
=> chon day thép d = 6 mm c6 F = 0,283 cm®.
9.4Tinh toan cép pha, cay chéng d& dam
+ Cop pha day dim Khung truc 3 tang 4

Vén khudn day dém sit dung van khuon kim loai, dung cac tdm (220x1200) dugc

tua 1én cac thanh da gd ngang cta hé chong day dam ( da ngang, da doc, giao PAL ).
Nhitng chd bi thiéu hyt hodc c6 k& ho thi dung gd dém vao dé dam bao hinh dang cua
dam dong thoi tranh bi chdy nudc xi ming lam anh huéng dén chat luong bé tong

dam.
Bang 1-23. So’ do tinh van khuén day dam

X 3
l Ldn [ Ldn J' Ldn l Ldn {
Mmax
DT
l Ldn l Ldn l Ldn J Ldn {
Bang 1-24. Tai trong tinh toan
ft c
STT Tén tai trong Cong thuce tinh n (KG /m2) (KG /mz)
1 Trong lugng ban than cbp pha q°=q,=39kG/m’) | 1.1 | 43 39
2 Tai trong ban than BTCT q, = g,h=2600x0,4 | 1.2 | 2184 | 1820
3 Tai trong do d6 bé tong qs = 400 1.3 | 520 | 400
4 Tai trong do dAm bé tong q'=200 1.3 | 260 | 200
5 |Tai trong do nguoi va dung cu thi cong qs =250 1.3 | 325 250
6 [Tong taitrong : q=qy + Qo + Qs+ Qs+ Qs 3332 | 2709
+ Tinh toan cop pha theo kha nang chiu luc
Tai trong tinh toan :
q, = q".b=3332" 0,22= 733,04kG/m
2
M_ = Dlu ¢ gy
10
Trong d6 W = 4,57cm® vi str dung van khuén thép c6 b =220mm
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g = 0,9 : Hé s6 diéu kién lam viéc do van khudn béng thép .
10RQW L& J10.2100.o,9.4,57

=108,55cm

P L, £

tt

9y
Chon Ly, = 60cm
* Kiém tra theo diéu kién do vong
b9 vong f dugc tinh theo cong thire :
q: ldn4

128E.J q
- Tai trong ti€u chuan tac dung lén Im dai van khuon la :
q, = q“.b=2709" 0,22= 596kG/m
V6i thép ta co: E =2,1.10° kG/cm?; J = 22,58 cm”
A
_ 5,96 x 60 l—”—ﬂ=0,15
128x 2,1.10°x 22,58

2

=0,013<| f [=-®-=
400 400
Ta thay: f <[f], do d6 khoang cach giita cac gong bang L= 60 cm 1a dam bao.
* Cop pha thanh dam
Cép pha thanh dam tinh toan nhu moét dam lién tuc nhiéu nhip nhan cac ngp ding
lam gbi tra .

RN
A g
I

RNy
g
l

Ltt

i
kS 2
L |

Mmax

A\J///ELN\‘/A&\\‘/A&\\L/&
\ Ltt J‘ Ltt l Ltt J Ltt [
Hinh 1-26. So' d tinh van khuén thanh dim

- Tinh toan van khudn thanh dam thyc chat 1a tinh khoang cach ciy chdng 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 db.

- Quan niém van khuon thanh dam 1am viéc nhu mot dam lién tuc déu nhip chiu
tai trong phan bd déu q do 4p luc cia bétong khi dam db . ap lwyc dam d6 cua bétong
¢6 thé coi nhu ap luc thuy tinh tac dung Ién van thanh , n6 phan bd theo luat bac nhét ,
c6 gia tri (n.y. hy) . Dé don gian trong tinh toan ta cho 4p luc phan bo déu trén toan
bd chiéu cao thanh dam :hq

Chiéu cao 1am viéc cta thanh ddm. h=0,4 cm.
Nhu vay s& duoc ghép tir 2 tAm van b = 30cm
Bang 1-25. Tai trong tinh toan

. Hé sb vuot tai gtc Ot
STT Tén tai trong Cong thtc 5 5
n kG/m kG/m
1 Ap luc bé tong m6i @6 |q = g.H= 2500.0,4 1,2 1000 | 1200
2 | Taitrongdoddmbétong | q5 = 200kG/m’ 1,3 200 260
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3 Tai trong do do bé tong | q¥ = 400kG/m’ 1,3 400

520

Téng tai trong q= q, + max(q,:;q,) 1400

1720

+ Tinh toan cop pha theo kha ndng chiu luc
Tai trong tinh toan :
q"= q".b=1720" 0,4= 688kG/m

tty2

qblg

M_ = £ RgW
0 g

max

Trong d6 W = 2.6,55 = 13,1cm® vi sir dung 2 van khudn thép c6 b = 220mm
g =0,9 : H¢ so diéu kién lam viéc do van khudn bang thép .
b L e 10ng b L e \/10.2100.0,9.13,1
qd,
Ch(_)q Ln,g =60cm
+ Kiém tra theo diéu kién d0 vong
D¢ vong f dugc tinh theo cong thuec :
— thJCLnd4
128E.J 7
- Tai trong ti€u chuan tac dung 1én 1m dai van khuodn 1a :
q, = q“.b=1400" 0,6 = 840kG/m
V6i thép ta co: E =2,1.10° kG/cm?; J = 2.28,46 = 56,92 cm*
4
S ook CANY, 'y P YRR
128x2,1.10° x 56,92 400
Ta thiy: f < [f], do d6 khoang céach giita cac nep dung bang L= 60 cm la dam

=189,7 cm

b

bao.
* Pa ngang do d?up Khung truc 3 tang 4 )
Tinh toan da ngang d& dam nhu mdt dam don gidn nhan cac da doc lam goi tya .
Hinh 1-27. so' do tinh dam ngang dam

Khoang céch gitra cac da doc dugc chon la : 0,75m
+ Tai trong tinh toan )
Gia thiét chon da ngang , kich thudc tiét dién 8x10cm
P, = q:(daydam) "1yt 2n(h, - b)) g, 1, =
=733" 06+2 1,1 (0,4-0,1) " 39" 0,6 =455,244 (kG)
P.= qg(daydam) "y T 2(hg- h) g 1, =
=59 0,6+2 (0,4-0,1) 39 0,6 =371,64 (kG)
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qy = n.g,.bh=1,1" 600" 0,08 * 0,1 =5,28 (kG/m)
qy, = 9,.bh=600" 0,08 * 0,1 = 4,8 (kG/m)

Trong do : N
g, : Trong lugng riéng ctia g0 g, = 600kG/m®
b: Chiéu rong tjét dién da ngang ,b = 0,08m
h : Chi€u cao tiét dién da ngang , h =0,1m
n:HEsoO vuottain=1,1

+ Tinh todn theo kha ndng chiu luc

max

P 1, _ 455244" 75

M = 7 = 8535,825 (kG.cm)
qn’ 12, _ 0,053 75°
oo b18 dd — = 37,26(kG.cm)
Mmax _ 8535,825+ 37,26 _ 64,3kG/cm2 £ [S ]= 150kG/Cm2
W 133,33
, _ bh® _ 8 10* _ 3. kl- 2 : ;
Trong @6 : W = - =133,33cm’ ; [s ] 150kG/cm® :ing suat cho phép
ca gob .

Viy da ngang do dam bang gd c6 kich thudc 8x10cm dam bao vé kha ning chiu
luc
+ Kiém tra theo di¢u kién bién dang
. 1
Taco:f=f +f, £ [f]- X
1+ £ I 0
1, p I, _ 1, 37,64 75°

l:_

48 EJ 48 1.1 10° 666,7
5,490 1y 5, 0048 75
384 EJ 384 11 10° 666,67

= 0,045¢cm

f,= = 0,00026¢cm

b f=0,045+0,00026= 0,04526 £ [{]- %z %z 0,1875cm

3 4 3
Trongd('):JZng 10
12 12
E, = 1,1x10° kG/em?
* Pa doc do dam
Tinh toan da doc d& dam nhu mot dam lién tuc nhiéu nhip , nhan ciy chéng don
lam gbi tya

= 666,67cm"*
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bt
| l,ii | l,ém
q[' 1200 | 1200 | 1e00 | 1200 |

/]..\ +
Mpax= q“ Lzs/1 0

+ Tai trong tinh toan
Gia thiét chon da doc , kich thudec tiét dién 8x10cm

pr = Puy dil_ 455,244 00537120 _ )y 00
2 2 2 2
tc ’
pr= Py dil L 37064 00487120 o0y
2 2 2 2

qq = n.g,.bh=1,1" 600" 0,08 * 0,1 =15,28 (kG/m)
4 = 9,-bh=600" 0,08~ 0,1 =4,8 (kG/m)
Trong do :
g, : Trong luong riéng cua gd g, = 600kG/m®
b: Chi;éu rong tjét dién da ngang ,b = 0,08m
h : Chiu cao tiét dién da ngang , h = 0,Im
n:HEsoO vuottain=1,1
+ Tinh toan cop pha theo kha ndng chiu luc
M= My, + M £[] W
M. =0,19° PL" 1=0,19" 230,8" 120= 5262,24 (kG.cm)
Mt = P 0,053 120°

- =76,23(kG.cm)
10 10
M, _ 3262:24% 76.23 _ 4 041G /em® £ 5 ] 150KG /cm?
W 133,33
, _ bh® _ 8 10° _ 3. Rl 2 % .
Trong d6 : W = e - 133,33cm’ ; [s JF 150kG /cm?® :ng suat cho phép

cua go .

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

, 1
Taco:f=f, +f, £ [f|
1+h £ ] 400
Ptcr 13 , 3
f1=i’ W 1, 188,7s 120 - 0.003¢m
48 EJ 48 1,1 10°" 666,7
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tc r 14 ’ 4
fo Lol U 1 0048 120' o060
128 EJ 128 1,1" 107" 666,67

1, _ 120

p f=0,093 + 0,00106 = 0,09406 £ [f]= —=0,3cm
400 400
3 4 3
Trong d6 : J = % 810 666,67cm*

E, = 1,1x10° kG/cm?
Viay da doc do dam dam bao diéu kién vé diéu kién d6 vong .
* Kiém tra kha ning chiu luc ciy chdng d& dam
Véi cay chéng dam 1a cay chong don nén ta chi can kiém tra theo cong thirc:
Pmax = 2,14.P +qf, .1 =2,14.230 + 0,053.120 = 498,56 kG < [P] =5810 kG
KL : Cay chong dii kha ning chiu lyc.
9.5Tinh toan cép pha, cay chéng d& san

, 4200 ) 4200

4200

MAT BANG O SAN DIEN HINH TL 1/50

9.5.1Cb6p pha san
e Vo641 kich thudc 6 san trén ta chon 26 tam 300x1500x55 va 26 tam
150x900x55 )
Cop pha san tinh todn nhu mgt dam lién tuc nhi€u nhip , nhan cac da ngang lam goi
tua .
Hinh 1-28. so’ @0 tinh toan c6t pha san
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Béang 1-26. T4i trong tinh toan

tt

tc

STT Tén tai trong Cong thure tinh n (kC?/mz) (k(g/mz)

1 Trong luong ban than cbp pha q°=q,=39kG/m’) | 1.1 43 39

2 Tai trong ban than BTCT gy = g,h=2600x0,1 | 1.2 | 312 260
3 Tai trong do do bé tong q = 400 1.3 | 520 400
4 Tai trong do dam bé tong q'=200 1.3 | 260 200
5 Tai trong do nguodi va dung cu thi cong q5 =250 1.3 | 325 250
6 (Tong taitrong : q =q; + Uy + Qs+ Qat Qs 1460 | 1149

Cat mot dai ban rong 1m .Ta co :

q!'=qg"xb =1460x1 = 1460 kG/m
q=q"“xb=1149x1 = 1149 kG/m
+Tinh toan cop pha theo kha nang chiu lyc

tty2

max

Trong do

M, = di g Row
10

W =5W, =5x 4,42 = 22,1cm®
g =0,9 : He s6 diéu kién lam viéc do van khudn bang thép .

R =2100 : Cuong dd cua van khuodn thép

max

Viy cbp pha san dam bao kha ning chiu luc

_q'l;, _ 14,6.60°

10 10

+ Kiém tra theo diéu kién bién dang
D¢ vong f dugc tinh theo cong thuec :

tc 4
f — qs 1dn £
128E.J

_ w60 _

T 400 400

= 5256 < 2100" 0,9" 22,1= 41769

V6i thép ta co: E = 2,1.10° kG/cm?; J = 5xJ,0 = 5x20,01 = 100,05 cm*
11,49 60°

T 128x2.1.10° x100, 05
Vay c6p pha san dam bao diéu kién do vong

9.5.2Pba ngang d& san . . )
Tinh da ngang d& san nhu mdt dam li€n tuc nhi€u nhip nhan céc da doc lam goi tua

=0,0055< f =0,15

Hinh 1-29. so @0 tinh da ngang d& san
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Uan
HEEEEEEREEEEEN

/A /7;7 Vccd Veccd
| 1200 | 1200 | 1200 |

+ Tai trong tinh toan
ds, =9"l,, *+ ng,bh=1460x0,6 + 1,1x600x0,08x0,1 = 887,64 kG/cm
ds, =q°l,, + g,bh=1149x0,6 + 600x0,08x0,1 = 694,2 kG/cm
Trong d6 :
g, : Trong luong ri€ng cua gd g . = 600kG/m®
b: Chiéu rong tjét dién da ngang ,b = 0,08m
h: Chiél} cao tiét dién da ngang , h=0,1m
n:Hésovuottain=1,1
+ Tinh toan cop pha theo kha nang chiu luc
_ g3, 8,88 120

max

Mmax = = = 12787kG.cm
- 10 10
2 ’ 2
Trongdo . W= %= £l 133,33cm’
[ ]5 150kG /cm?® : itng sudt cho phép cia g6 .
M 12787

= 96kG /cm’ < [S ]= 150kG / cm?

\\ 133,33
Vay chon da ngang d& san bang gd ¢6 kich thuocs 8x10cm dam bao kha ning
chiu lyc .
+ Kiém tra theo diéu kién bién dang
b0 vong f dugc tinh theo cong thire :
f= Dn Lo £ f :Id_d:%:
128E.J 400 400

3 ’ 3
Véi g8 ta co: E = 1,1.10° kGlem?; J = %: 8 1;0

= 666,67 cm*

3 6,942 x120*
~128x1,1.10° x 666,67
Viy da ngang d& san dam bao diéu kién do vong .
9.5.3Pa doc dé san
Tinh toan da doc nhu mot dam lién tuc nhiéu nhip , nhan gido PAL lam géi tua .
Hinh 1-30. so' dd tinh da doc d§ san

=0,153cm< f =0,15 cm
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Mgae = 0,19F% | @]ﬂﬁ

A {]2@(@1 Wé’v fZ@@lw%fm Tt@@ lﬁ?

'u

%/gm\w/ﬁm%

M= @]ﬂfs/ﬂ 0

-11

+ Tai trong tinh toan ,
Gia thiét chon da doc c¢o kich thudc tiét dién 8x12cm
P, =04 .1=888x120=1065,6kG .
PL=0}.1=694x120=832,8kG .
(4 =ng,bh=1,1x 600 x 0,08 x 0,12 = 6,336kG .
04 =9,bh =600 x 0,08 x 0,12 = 5,76kG .
Trong do :
g, : Trong luong riéng cua gd g . = 600kG/m*
b : Chiéu rong tiét dién da doc ,b =0,08m
h : Chiu cao tiét dién da doc , h=0,12m
n:HEsoO vuottain=1,1
+ Tinh toan cop pha theo kha ndng chiu luc
M, =M _+M £[s]W

M. = 0,19" P'" 1= 0,19’ 1065,6" 120= 24296 (KG.cm)
tt r 12 ’ 2
g T 00634 120° g0 00 emy
10 10
M 24296 + 90,72

max > == 127kG /em’ £ [s | 150kG / cm?
W 192

2 14 2
Trong d6 : W = bl61 § 12

= 192cm’ ; [s]= 150kG/cm?® :ing sudt cho phép

cia gb .

Vay da ngang do dam bang go co6 kich thudc 8x10cm dam bdo vé kha nang chiu
luc

Kiém tra theo diéu kién bién dang

Taco:f=f +f, £ [f]= E)do
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1, P 1P 1, 8328 120°

fi= — = - = (0,236¢cm
48 EJ 48 1,1" 10°" 1152
tc r 14 ’ 4
fp= LG L 1, 005767120 _ 407360
128 EJ 128 1,17 10°" 1152
b f=0,236+0,00736 = 0,24336 £ [{]- ~v = 120 _ ¢ 3¢m
400 400
3 3
Trong do : J = o _ 812 soem
12 12

E, = 1,1x10° kG/cm?

Viay da doc d& dam dam bao diéu kién vé diéu kién d6 vong .

+Kiém tra kha ning chiu luc cdy chong d& san

Véi cay chdng san 1a cdy chong don nén ta chi can kiém tra theo cong thirc:

Pmax = 2,14.P% +q, .1 =2,14.1065,6 + 0,0634.120 = 2288 kG < [P] =5810kG

KL : Cay chong di kha ning chiu lyc.
9.6C0ONg tac cot thép, cop pha cot, dam, san
9.6.1Cbng tac cot thép cét, dam, san

1.3.4.5 Cac yéu cau chung dbi v&i 1ap dung cbt thép cot, dam, san

- Cbt thép dung cho bé tong cbt thép phai dam bao cac yéu cau cia thiét ké dong
thoi phai phu hop véi TCVN 5574: 1991 va 1651: 1985.

- Béi voi thép nhap khau can c6 cac ching chi ky 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
mtrc do co gidi phu hop véi khédi lwong can gia cong.

- Trude khi str dung thép phai dugc thi nghiém kéo, udn. Néo cbt thép khong 1o
s6 hiéu thi phai qua thi nghiém xat dinh céac gidi han bén, gid1 han chay cua thép, méi
duoc su dung.

- Ct 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, dau mé, khong cé vy sat va cac 16p gi.

- Cac thanh thép bi bep, bi giam tiét dién do 1am sach hodc do cic nguyén nhan
khac khong vugc qua gidi han cho phep la 2% duong kinh.

- C6t thép khi dém vé cong truong phai dugc xép vao kho va dat cach mat nén
30cm. Néu dé ngoai troi thi nén phai duoc rai da dam, c6 do doc dé thoat nude tot phai
c6 bién phap che day.

*Gia cong cot thép

Cbt thép co thé gia cong theo phuong phép thu cong hodc co giot.

- Gia cong theo phuong phap thu cong la phwong phap truyen thong, dung cu 1a
van, bua, co uu diém 1a dung cu don gian, thao tac dé dang, rat phu hop cho cac loai
thép c6 tiét dién nho. Nhuoc diém 1a ton thoi gian, khong phu hop véi cac loai thép co
tiét dién 16n.

- Gia cong theo phuong phap co gidi, dung cu 1a may, co uu diém 1a tan dung
duge may moc, thao tac nhanh, rat ngin duoc thoi gian gia cong, Nhuoc diém 13 doi
hoi phai 6 thiét bi may moc chuyén ding.

- Tur cac uu nhugc diém da phan tich ta chon phuong phap thi cong gia cong lap
dung cbt thép bang phuong phap thu cong két hop véi co gidi.

*Lam thing ct thép

- Trong khi van chuyén c6t thép hay bi cong vénh, hodc cdt thép c6 dudng kinh
nho thudng ¢ dang cudn vi vay trude khi gia cong ta phai lam thing cbt thép. Pé viéc
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do, cat,udn duogc chinh xéc,lép dung dé dang, cot thép lam viéc tdt trong két cdu bé
tong cot thép.

- C6t thép cudn ta co thé ding toi dé kéo, san kéo nén co chiéu dai tir 30- 40m,
chiéu rong it nhét 1,5m, bd tri ngay canh xudng, mat san dugc rai xi nho, xung quanh
c6 rao chin bao vé, co bién bao cAm ngudi qua lai.

- C6t thép cudn ta co thé dung toi dé kéo, san kéo nén co chiéu dai tir 30- 40m,
chiéu rong it nhat 1,5m, bb tri ngay canh xuong, mat san dugc rai xi nho, xung quanh
¢6 rao chdn bao vé, co bién bio cAm ngudi qua lai.

- C6t thép co duodng kinh tir 12mm tré 1én thé dung van hodc ding may dé nén
thang.

*Cao ri cho cdt thép

Néu cbt thép dém vao gia cong lap dung ma bi ri thi phai cao ri cho ¢t thép, cao
ri cho cbt thép dé ting d6 bam dinh giira bé tong va cdt thép, co thé dung ban chai
hoic dung may dé cao ri cho cbt thép.

*Cit cot thép

- Trudc khi cat phai nghién ciru ban v& dé xac dinh hinh dang, kich thudc, sd
luong, chung loai ... Chu y thép khi bi cat s& bi gian dai, nén khi cat phai trir 46 gian
dai cua thép:

+ Khi goc udn 1a 450 thi cbt thép gidn dai mot doan 1a 0,5d;

+ Khi goc udn 1a 900 thi cot thép gidn dai mot doan 1a 1d;

+ Khi goc udn 13 1350 hay 1800 thi cdt thép gian dai mot doan 1a 1,5d;

- Sau khi tinh toan xac dinh dugc chiéu dai cu thé cua tung thanh thep ta tién
hanh cat cot thép, co thé cat bang tha cong nhu dung cua sat, dot, kim cong luc hodc
dung may dé cat cdt thép nhu ding may ban, may cam tay, may sén,.

*Ubn cbt thép

- C6t thép sau khi cit xong can duge udn dé tao ra hinh dang va kich thudc 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 bo goc uén 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 ding may dé udn

* Noi cot thép

- Vi tri ndi cot thép phai 1a vi tri c6 nodi lyc nhéd nhat

- C6t thép dugc ndi bang ba cach: Noi budce, ndi han, néi ding dng nbi.

* Noi bude

- Khi ndi bude dung thép mém 1mm dé budc & ba diém cta mbi ndi va chiéu dai
ctia moi ndi duoc xac dinh nhu trong bang.

Chiéu dai ndi buge
Loai cét thép Vung chiu kéo Vung chiu nén i
Dam tuong | Két cdu khac | C6 moc Eggng
Thép tron tron 40d 30d 20d 30d
Thép can néng cé | 40d 30d - 20d
g0 45d 30d 20d 30d
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Thép kéo nguodi
- Khi ndi thép tron phai udn moc 1800, thép c6 khong can uén moc.
- Phuong phap ndi budc chi duoc ding cho thép c6 dudong kinh <16mm
- Trén mdi tiét dién cit ngang, s6 mdi ndi khong qua 25% voi thép tron va 50%
thép co go.

* N6i han

C6t thép dugc nbi han c6 kha ning chiu luc ngay, do d6 duoc dung phd bién,
nhat 1a ddi véi cbt thép c6 duong kinh 16n, nhung lai c6 nhuoc diém 13 gay hién tuong
cirng nguoi.

Cong tac cot thép cot.

- Sau khi gia cong va sap xép ding ching loai ta dung can truc thap dua cdt thép
l1én san tang 5.

- Kiém tra tim, truc ctia cot va vach, van chuyén cot thép dén tung vi tri, tién
hanh lap dung dan gido, san cong tac (dan giao Minh Khai).

- Pém du sb lugng cot dai 16ng trude vao thép chd cot.

- Tién hanh ndi ¢t thép chiu luc v&i thép chd bang phuong phap nbi ting thanh
va han theo ding yéu cau.

Chu ¥: 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, str dung san cong
tac dé budc cdt dai & trén cao. Mdi ndi bude cdt dai phai dam bao chic chan dé tranh
lam sai Iéch, xdc xéch khung thép.

- Can budc sin cac vién ké bang bé tong c6 rau thép vao cac cdt 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 bi lip dung van khuon.

Chu y: cot thép dugc thiét ké cit theo hai ting mot nén trong qué trinh thi cong
phai c6 bién phap neo gitr 6n dinh khung thép.

*Cong tac cot thép dam, san

+Nhimg yéu cau k§ thuat:

- Khi d4 kiém tra viéc lap dung van khuén dam san xong, tién hanh lap dung cbt
thép. Can phai chinh cho chinh xéc vi tri cot thép trude khi dat vao vi tri.

- Pbi voi cbt thép dam san thi duge 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.

- C6t thép phai dam bao co 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:

- C6t thép dam duoc dit sau khi lap van day dam sau khi 1p xong méi tién hanh
1ap van khuon thanh dim van khudnn san

- Pat doc hai bén dam hé thong ghé ngya mang cac thanh da ngang. Dit cac
thanh thép cdu tao 1én cac thanh da ngang d6. Ludn cbt dai duoc san thanh ting tim,
sau d6 luon cdt doc chiu lyc vao. Tién hanh bude cdt dai vao cbt chiu luc theo ding
khoang cach thiét ké. Sau khi budc xong, rit da ngang ha cdt thép xudng van khudn
dam.

- Trude khi lap dung cdt thép vao vi tri can cha y dat cac con ké c6 chidu day
bang chiéu day 16p bé tong bao vé duoc duc sin tai cic vi tri can thiét tai ddy van
Khuon.
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- C6t thép san duoc lap dung truc tiép trén mat van khuon. Rai cac thanh thép
chiu mé men duong trudc, dung thép (1-2)mm budc thanh ludi , sau do la lap cbt thép
chiu m6 men 4m. Can c6 san cong tac va han ché di lai trén san dé tranh dam dé lén
thép trong qua trinh thi cong.

- Khi lap dung cbt thép san phai dung cac con ké bang bé tong co gin rau thép co
chiéu day bang 16p BT bao v€ va budc vao mat luoi cua thép san.

Sau khi 1iap dung cot thép can nghiém thu can than truéc khi quyét dinh do bé
tong dam san.
9.6.2Cbng tac cop pha cét, dam, san

+ Céc yéu cau chung ddi véi 1ap dung cop pha cot, dam, san.

- Cop pha phai dugc ché tao dung hinh dang , kich thude cua cac b phén két cdu
cong trinh . Cop pha phai du kha nang chiu lyc theo yéu cau

- Cop pha phai dam bao yé€u cau thao lap dé dang .

- Cop pha phai kin khit , khong gdy mat nudc xi mang .

- Cop pha phai phu hop véi kha nang van chuyen lap dat trén cong trudng .

- Cop pha phai c6 kha ning st dung lai nhiéu 1an .

+ Cong tac cop pha cot

- Véan khuén str dung cho thi cong bé tong cot 1a van khudn va ciy chong thép
dinh hinh.

- Chan cdt, vach phai dé 1 18 ctra nho 1am vé sinh truéce khi d6 bé tong bang cach
ghép so le mot tam cdp pha hodc duc trude 15.

- Chén cot duge dinh vi va ¢b dinh bang cach han chan co

- Van khuon cot, vach dugc lap sau khi da ghep cot thép cot.

- Pé gitr cho van khuon 6n dinh, ta c¢b dinh chung bang dan gido, cac thanh
chdng xién ddi véi cac cot bién ta ding két hop cac thanh chong xién va giang chng
tang do dé diéu chinh cot.

- Pé dua van khudn vao dang vi tri thiét ké can thuc hién theo cac bude sau

+ Xac dinh tim ngang va doc cua cot, vach roi vach mat cit cia cot, vach 1én nén,
ghim khung dinh vi chan van khuén.

+ 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 vai vach thi ta dung timg canh mot bang cach nghép hai mit ciia chung lai
v6i nhau theo dung thiét ké, 1ap dung da ngang va bu 16ng neo Vao neo chat (bu long
neo dugc neo chat thong qua da ngang bén trong vach dugc dat 6 ong PVC @21) r6i dua
vao dung vi tri sau do chéng tam. kiém tra tim va canh, d6 thang dung, kich thude
thong thuy cua cau thang, chiéu day vach . Tién lap cac da doc va chéng ,neo ding
thiét ké .

+ Kiém tra lai d6 thing dtng dé chuan bi do bé tong.

* Cong tac cop pha dam, san

+ Nhitng yéu cau khi lap dung van khuon:

- Van chuyén 16én xudng phai nhe nhang, tranh va cham x6 ddy 1am van khuon bi
bién dang.

- Van khuon dugc ghép phai kin khit, dam bao khong mat nuéc xi mang khi do
va dam bé tong.

- Phai 1am vé sinh sach s& van khuén va trudce 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 thudc, vi tri
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- Cac phuong phap lap ghép van khudn, xa g0, cot chéng dam bao theo nguyén
tac don gian va d& thdo. B6 phin nao can théo truée khong bi phu thude vao bd phan
thao sau.

- Cot chéng duoc dua trén nén viing chic, khong trugt. Phai kiém tra do viing
chéc cta van khuén, xa gd, cot chdng, san cong tac, duong di lai dam bao an toan.

* Trinh ty 1dp dung

- Sau khi d6 bé tong cot xong 1-2 ngdy ta tién hanh thao d& van khuon cot va tién
hanh lip dung van khudén ddm san. Trudc tién ta dung hé san cong tac dé thi cong lip
dung van khuon dam san.

- Kiém tra tim va cao trinh gbi dam, cing diy khong ché tim va xac dinh cao
trinh van day dam.

- Lap hé thdng gido chéng, da ngang, da doc: dit cac thanh da doc 1én dau trén
cua hé gido PAL; dat cac thanh da ngang 1én da doc tai vi tri thiét ké; c6 dinh cac
thanh da ngang bang dinh thép, lip van day dam trén nhirg da ngang d6

- Tién hanh lip ghép van khudn thanh dam, lién két voi tim van day bang tim
gdc trong va chot ném .

- 6n dinh van khuén thanh ddm 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 chdng
xién khong bi trugt. Tiép d6 tién hanh lap dung van khuon san theo trinh ty sau:

+ Pit cac thanh da doc 18n trén céc kich du cta 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 chét ném.

+ Piéu chinh ¢t va d6 bing phang cta cac thanh da, khoang cach cac thanh da
phai ding theo thiét ké.

+ Kiém tra d6 6n dinh cta van khuon.

+ Kiém tra lai cao trinh, tim cbt ctia van khudén dam san mot lan nita.

+ Céc cdy chéng dam duoc giang gitt d& dam bao d6 6n dinh.
9.7Céng tac bé tong cot, dam, san
9.7.1 Cong tac bé téng cot

- Sau khi nghiém thu xong ¢t thép va van khuon tién hanh do bé tong cot, vach
thang may.Trudc khi d6 phai tién hanh don rtra sach chan cot, ddnh som bé mait bé
tong cii r6i méi do. Kiém tra lai van khuon.

- Bé tong str dung & ddy 1a bé tong thuong phim, dugc van chuyén dén cong
truong bang 6 to chuyén dung, sau d6 duoc d6 vao vi tri timg cot bang may bom bé
tong.

- Khi tién hanh cong tac db bé tong can tudn theo cac yéu cau chung nhu sau :

+ Bé tong tron theo diing méc thiét ké. M300

+ P06 1am 2 dot. Pot 1 do tir truc A-D. Dot 2 d6 tir truc G-D.

+ Chiéu day mdi 16p d6 bé tong phai dam bao dam thau subt dé bé tong dic chic.

+ Bé tong phai d6 lién tuc db téi ddu dAm ngay t&i 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 n xubng 16p trude 5-10cm. Thoi gian ddm tai mot vi tri phu thude vao
may dam, khoang 30-40 giay.

- Trong khi d6 bé tong co the go nhe 1én thanh van khuon dé ting d6 nén chit cua
bé tong. D6 bé tdng cot b tri cac gido canh cot dd bé tong.
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- Khi rat dim ra khoi bé tong phai rat tir tir va khong duoc tat dong co trude va
trong khi rat ddm, lam nhu vy s& tao ra mot 16 rdng trong bé tong.

- Khong duoc ddm qué lau tai mot vi tri, tranh hién twong phéan tang. Thoi gian
dam tai mot vi tri < 30 (s). Pam cho dén khi tai vi tri ddm ndi nuée xi mang bé mit va
thiy bé tong khong con xu hudng tut xudng nita 1a dat yéu cau.

- Khi ¢dm khéng duge bo sot va khong dé qua ddm cham vao cdt thép 1am rung
cdt thép phia sdu noi bé tong dang bat dau qua trinh ninh két dan dén lam giam lyuc
dinh gitra thép va bé tong.
9.7.2Céng tdc bé téng dam, san

- Pé khéng ché chiéu day san, ta ché tao nhitng cot mdc bang bé tong cd chiéu
cao bang chleu day san (h =10 cm).

* Yéu ciu vé vita bé tong:

- Vita bé tong phai dugc tron déu va dam bao dong nhat thanh phan.

- Thoi gian tron, van chuyén, d6, dam phai duoc riat ngan, khong duoc kéo dai
thoi gian ninh két ctia xi mang.

- Bé tong phai c6 do linh dong (46 sut) dé thi cong, dap tmg duoc yéu cau két
cau.

* Yéu cau vé van chuyén vita bé tong:

- Phuong tién van chuyén phai kin, khong dugc 1am ro ri nude xi mang. Trong
qua trinh van chuyén thung tron phai quay voi toc d6 theo quy dinh.

- Tuy theo nhiét do thoi diém van chuyén ma quy dinh thoi gian van chuyén
nhiéu nhét. Vi du:

& nhiét d6: 200 +300 thi t < 45 phuat.

100 + 200 thi t < 60 phat.

Tuy nhién trong qué trinh van chuyén c6 thé xdy ra nhiing 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 1a ting thoi gian van chuyén.

- Khi xe tron bé tong téi cong trudng, trude khi d6, thung tron phai duoc quay
nhanh trong vong mot phit roi mai duge do vao xe bom.

- Phai c6 ké hoach cung tmg du vira bé tong dé do lién tuc trong mot ca.

* Thi cdng bé téng:

Sau khi cong tac chuan bj 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 cua xe bom bé tong & dat gitra cong trinh.

- Lam san cong tic bang mot mang van dit song song véi vét d6, gitp cho su di
lai ctia cong nhén tryc tiép d6 bé tong

- Hudng db bé tong tir truc 1 d&én truc 8 cia cong trinh bang mot mii db

- Dung vita xi mang dé rira 6ng van chuyén bé tong trude khi do

- Xe bé tong thwong pham i vao va trat bé tong vao xe bom da 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 dat voi sao cho hop vdi cong nhan thao tac bé tong theo hudng d6 thiét ké, tranh
don BT mot chd qué 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 lam 2 16p theo hinh thirc bac thang, do t6i ddu dam t6i 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 ddng nhét cua bé téng ). Hudéng d6 bé tong dam
theo huéng d6 bé tong san.
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- P6 duoc mot doan thi tién hanh dam, ddm 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.

+ Pam bao gid thiy vita bé tong khong sut lun rd rét va trén mit ndi nude xi
ming thi théi tranh dAm mot chd 14u qua bé tong s& bi phan tang. Thudng thi khoang
30-50s.

- Sau khi d6 xong mot xe thi lui xe khac vao db tiép. Bb tri xe vao do va xe do
xong di ra khong bi vuéng mic va dam bao thoi gian nhanh nhat.

Cong tac thi cong 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 ngimg thi
cong. Piéu nay thuong gip nhat 1a thi cong trong mua mua. Néu thi cong trong mua
mua can phai co cac bién phap phong ngira nhu thoat nudc cho bé tong di do, che
chan cho bétong dang d6 va cac bai chira vat licu.

Pam dui

HUONG DO BE TONG

) 2
ST / o s
il o

- Néu dén gio nghi ma chua d6 t6i mach ngung thi cong thi van phai d6 bé tong
cho dén mach ngimg méi dugc nghi. Tuy nhién theo tinh toan thi thi cong dim san
trong 1ca nén ta khong b tri mach ngirng. Néu gip su ¢ can 1am mach ngimng thi phai
theo cac chi dan sau.

+ Phai b tri mach nging thing ding va nén chuin bi cac thanh van gd dé chin
mach ngung; vi tri mach ngung nam vao doanl/4 nhip san.

+ Khi d6 bé tong & mach ngung thi phai 1am sach bé mat bé tong cil, tudi vao do
nude hd xi mang rdi méi tiép tuc do bé tong méi vao.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho
cac 1an sau tranh dé vira bétdong bam vao lam hong.

Chuy: dé thi cong cOt thuan tién khi do bé tong san ta cam céc thép dat cac moc
thép cho tai nhitng vi tri dé ché)ng chinh ¢t . nhim muc dich tao nhirng diém tya cho
cong tac thi cong lap dung van khudn cot . cac doan thép nay (>j 16) udn thanh hinh
chit U va cim vao bang chiéu day cia san
9.8Cdng tac bao dwdng bé téong
9.8.1Yéu cau trong céng tdac bdo dwéng bé téng.

- Qué trinh déng clng cua vita bé tong chu yéu duoc thuc hién béi qué trinh thay
hoa xi miang. Qua trinh thuy hoa nay duoc xay ra tét khi & nhiét do va d6 4m thich hop
(nhiét do tir 20-28°C, d6 am tir 80-100%). Bao dudng bé tong chinh 1a lam cho qué
trinh thuy hoa cta xi ming xay ra triét dé.

- 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 khoi bé tong.

- Thoi gian bao dudng: Theo qui pham.

- Trong thoi gian bao dudng tranh cac tac dong co hoc nhu rung dong, luyc xung
kich tai trong va cac luc dong c6 kha nang gay luc hai khéc.
9.8.2Bao dwéng bé téng.
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- Cong trinh thi cong ¢ thi xaz Phuc Yén thudc tinh Vinh Phuc thu6c vung a theo
ban d6 phan vung khi hau bao dudng bé téng. Do thi cong vao mua khé nén thoi gian
bao dudng bé tong phai tién hanh trong 4 ngay.

- Ngay sau khi d6 bé tong xong phai tién hanh che phu cho bé mat bé tong

- Trén mit bé téng sau khi d6 xong can phu 1 lop gitr d6 a am nhu bao tai, mun
cua... dé bé tong vira khong chiu tac dong cua anh ning mit troi vira khong bi boc hoi
nuéc nhanh. Tt nhat khi bé tong dat cudong do SkG/cm2 (tire 14 sau 3-5h) bat dau tudi
nuée thudng xuyén giit 4m cho bé tong.

- Song song v&i viée che phu ta con phai bao dudng bang tudi nudc va viée tudi
nudc dugce thyc hién theo yéu cau ctia TCVN 5592 : 1991. Viéc tudi nudc phai dap
mg yéu cau thoat nhiét nhanh khoi khdi bé tong. Vi vay chu ky tudi nudc can dam
béo sao cho bé mat bé tong luon udt. Nhiét do nudc tudi va nhiét do bé mat bé tong
khong nén chénh nhau qua 150C.

- Thot gian gitr @6 am cho bé tong la 4 ngay. Ba ngay dau ct sau 2 tiéng dong hd
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 cudng do, tranh va cham vao bé mat
bé tong. Viéc bao dudng bé tong t6t s& dam bao cho chat luong bé tong diing nhu mac
thiét ké va giup cho két cau lam viéc on dinh sau nay.
9.9Thao d& cop pha
9.9.1Yéu cau chung:

- Chi dugc thdo d& van khudn sau khi bé tong da dat cuong do qui dinh theo
huéng dan cta cn bo k§ thuat thi cong.

- Khi thdo d& van khuoén phai thao theo trinh tuy hop Iy phai c6 bién phap dé
phong van khuon roi, hodc két ciu cong trinh bj sap do bat ngd. Noi thao van khudn
phai ¢6 rao ngin va bién béo.

- Trude khi thao van khuon phai thu gon hét cac vat liéu thira va cac thiét bi dat
trén cac bd phan cong trinh sap thio van khuon.

- Khi thao van khuon phai thuong xuyén quan sat tinh trang cac bo phan két cau,
né}l c6 hién tuong bién dang phai ngimg thdo va bao cdo cho can bo k¥ thuat thi cong
biet.

- Sau khi thao van khuon phai che chin cac 16 hong cta cong trinh khong duoc
dé van khuon da thao 1én san cong tic hoic ném van khudn tir trén xudng, van khudn
sau khi thao phai duoc dé vao noi qui dinh.

- Thao d& van khudn dm v0i nhiing khoang d6 bé tong cdt thép c6 khau do 16n
phai thue hién day du yéu cau néu trong thiét ké vé chdng d& tam thoi
9.9.2Thao d& cép pha cét:

- 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 ty thao dé van khuon nhu sau:

+ Thao cdy chong, ddy ching ra trudc.
+ Thao gong , da doc, bu 16ng neo, da ngang,va cudi cung 1a thao
d& van khuon ( thao tir trén xubng dudi ).
9.9.3Thdo dé c6p pha dam san:
- Cong cu thao lp 1a bua nhd dinh, xa cy va kim rat dinh.
- Pau tién thao van khudn dam trude sau d6 thao van khudn san
- Céch thao nhu sau:
+ Dau tién ta néi cac chdt dinh ciia cy chéng td hop ra.
+ Tiép theo d6 14 thdo cac thanh da doc va cac thanh da ngang ra.
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+ Sau d6 thdo cac chot ném va théo cac van khuon ra.

+ Sau cung 14 théo cay chong t6 hop.

-Chuy:

+ Sau khi thao cac chdt dinh ciia cdy chdng va cac thanh da doc, ngang ta can thao
ngay van khudn chS d6 ra, tranh thao mot loat cac cong tac trude rdi moi thao van
khuon. Dleu nay rat nguy hiém vi ¢6 thé van khuon s& bi roi vao dau gy tai nan.

+ Nén tién hanh tudn ty cong tac thao tir dau nay sang dau kia.

+ Théo xong nén cho ngudi & dudi d& van khuén tranh quing quit xudng san lam
hong san va cac phu kién.

+ Sau cung 12 xép thanh timg chong va ding ching loai dé van chuyén vé kho hoic
di thi cong noi khac dugc thuan tién dé dang.
9.9.4Sdra chira khuyét tat trong bé téng

Khi thi cong bé tong cdt thép toan khéi, sau khi di thao d van khudn thi thuong
xay ra nhirg khuyén tat sau:

* Hién tuong 1o bé tong:

- Cac hién tuong 1o:

+ RO mit: rd ngoai 16p bao vé cdt thép.

+ R sau: 10 qua 16p cbt thép chiu lyc.

+ R thau sudt: 10 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 dam khong k¥ hodc do d6 day cua 16p bé tong do
qua 16n vuot qua anh huong cia dam. Do khoang cach giira cac cbt thép nho nén vira
khong lot qua.

- Bién phép sua chira:

+ Poi véi rd miat: dung ban chai sat 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.

+ D6 voi rd sau: dung duc sit va xa beng cdy sach cac vién da nam trong ving
15, sau d6 ghép van khuon (néu can) d6 vira bé tong s6i nhd mac cao hon mac thiét ké,
dam ky.

+ Dbi véi rd thau sudt: trude khi stra chita can chdng d& két cau néu can, sau d6
ghép van khuon va d6 bé tong mac cao hon mac thiét ké, ddm k¥.

* Hién tugng trang mat bé tong:

- Nguyén nhan: Do khong bao dudng hodc bao dudng it nude nén xi ming bi mat
nuoc.

- Stra chita: Pap bao tai cat hodc mun cua, tudi nudc thudng xuyén tir 5 +7 ngay.

* Hién tuong nirt chan chim:

- Khi thao van khudn, trén bé mit bé tong c6 nhitng vét nirt nho phat trién khong
theo huéng nao nhu vét chan chim.

- Nguyén nhan: do khong che mit bé tong mdi d6 nén khi troi ning to nudc bdc
hoi qué nhanh, bé tong co ngdt lam n1t.

- Bién phép sua chira: dung nudc xi mang quét va trat lai sau do phu bao tai tudi
nuéc bao dudng. Coi thé dung keo SIKA, SELL .. bang cach vé sinh sach sé& rdi bom
keo vao.

9.10An toan lao dong trong céng tac xay va cong tac hoan thién
9.10.1Céng tac xay twong
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- Kiém tra tinh trang cua dan gido gia do phuc vu cho cong tac xay, kiém tra viéc
sdp xép bd tri vat lidu va vi tri cong nhan dimg lam viéc trén san cong tac.

- Khi xay dén do cao cach nén hoic san nha 1,5 m phai bac dan gido, gia da.

- Chuyén vat liéu (gach, vita) 1én san cong tac & do cao trén 2m phai dung cac
thiét bi van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao khong roi d6 khi
nang, cdm chuyén gach bang cach tung gach 1&n cao quéa 2m.

- Khi lam san cong tac bén trong nha dé xay thi bén ngoai phai dat rao ngan hodc
bién cAm cach chan turong 1,5m néu do cao xay < 7,0m hodc cach 2,0m néu do cao xay
> 7,0m. Phai che chdn nhitng 15 tudng & ting 2 trd 1én néu nguoi ¢ thé lot qua dugc.

- Khong dugc phép :

+ Pung & bo tuong dé xay

+ bi lai trén bo tuong

+ Pung trén mai hat dé xay

+ Tya thang vao tuong méi xay dé 1én xudng

+Pé dyng cu hodc vat liéu Ién bo tuong dang xay

- Khi x4y néu gip mua gio (cap 6 tr¢ 1én) phai che day chong do kh01 Xay can
than dé khoi bi x6i 16 hoic sap do, dong thoi moi ngudi phai dén noi 4n nép an toan.

- Khi xy xong tudng bién vé mua mua bio phai che chan ngay.
9.10.2Céng tac hoan thién

- Str dung dan gi4o, san cong tac 1am cong tic hoan thién phai theo su huéng dan
ctia can bo k¥ thuat. Khong duoc phép dung thang dé lam cong tac hoan thién & trén
Cao.

- Cén bg thi cong phai dam bao viéc ngét dién hoan thién khi chuan bi trat, son,...
1én trén bé mit cta hé théng dién.

* Tréat

- Trét trong, ngoai cong trinh can st dung dan gido theo quy dinh ciia quy pham,
dam bao 6n dinh, viing chic.

- CAm dung chit doc hai dé 1am vita trat mau.

- Pua vira Ién san ting trén cao hon 5m phai dung thiét bi van chuyén 1én cao
hop 1y.

- Thung, x6 cling nhu cac thiét bi chira dung vita phai dé ¢ nhimng vi tri chic chin
dé tranh roi, trugt. Khi xong viéc phai co rira sach s& va thu gon vao 1 chd.

* Quét voi, son

- Dan gido phuc vu phai dam bao yéu ciu cta quy pham quy dinh chi dugc dung
thang tua dé quét voi, son trén 1 dién tich nho & d6 cao cach mat nén nha (san) < 5m.

- Khi son trong nha hodc dung céc loai son c6 chira chat doc hai phai trang bi cho
cong nhan mit na phong doc, trudce khi bit ddu 1am viée khoang 1h phai mo tat ca cac
clra va cac thiét bi thong gié cuia phong do.

- Khi son, cong nhan khong dugc lam viéc qué 2 gio.

- CAm ngudi vao trong budng di quét son, voi, co pha chat doc hai chua kho va
chua duogc thong gi6 tot.

5. Bién phap an toan khi tiép xtic véi may moc:

- Trude khi bat dau lam vi€c phai thuong xuyén klem tra dy cap va diy cau dem
dung. Khong dugc ciu qua strc nang cua can tryc, khi cau nhitng vat liéu va trang thiét
bi co tai trong gan gidi han sitc ning can truc can phai qua hai dong tac: dau tién treo
cao 20-30 cm kiém tra moc treo & vi tri d6 va sy 6n dinh cta can tryc sau d6 méi nang
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.
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- Nguoi 1ai can truc phai qua dao tao, ¢6 chuyén mon.

- Nguoi 14i can truc khi cAu hang bit budc phai béo 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 t0 truéng phat ra. Khi cau céc cau kién c6 kich thude 16n doi truéng phi truc
tiép chi dao cong vi€c, cac tin hiéu dugc truyén di cho nguoi lai cAu phai bang dién
thoai, bang v6 tuyén hoidc bang cac ddu hiéu qui udc bang tay, bang cd. Khéng cho
phép truyén tin hiéu bang 10i noi.

- Céac cong viée san xuat khac chi dugc cho phép 1am viéc ¢ nhimmg khu vuc
khong nam trong ving nguy hiém cta can truc. Nhitng vung lam viéc cua can truc
phai co rao ngan dat nhimg bién chi din nhitng noi nguy hiém cho ngudi va xe ¢6 di
lai. Nhitng t6 doi cong nhan lap rap khong dugce ding dudi vat cdu va tay can cta can
truc.

- P6i v6i thg han phai c¢6 trinh d6 chuyén mén cao, trudc khi bat dau cong tac
han phéi kiém tra hiéu trinh céc thiét bi han dién, thiét bj tiép dia va két cau ciing nhu
d6 bén chic cach dién. Kiém tra diy ndi tir may dén bang phan ph01 dién va tdoi i tri
han.Tho han trong thoi gian lam viéc phai mang mat na c6 kinh mau bao hiém. bé dé
phong tia han bin vio trong qua trinh 1am viéc can phai mang ging tay bao hiém, lam
viéc & nhitng noi 4m w6t phai di ting cao su.
9.10.3An toan trong thiét ké t6 churc thi céng

- Can phai thiét ké cac giai phap an toan trong thiét ké t6 churc thi cong dé ngin
chédn cac truong hop tai nan co thé xay ra va dua cac bién phép thi cong toi vu , dat
van dé dam bao an toan lao dong lén hang dau

- Phuong phép tinh toan c6 li€én quan .

- Xéc dinh d0 bén, d 6n dinh cua két cau.

- Tac dong cua moi trudong luu dong.

- Pam bao an toan trong qua trinh thi cong, tién do thi cong vach ra

- Dam bao trinh ty va thoi gian thi cong, dam bao sy nhip nhan gitra cac t6 doi
tranh chong cheo gy tro ngai 1An nhau gy mat an toan trong lao dong.

- Can phai ¢6 rao chin va céc vung nguy hiém, bién thé, kho vat liéu dé chay, dé
no, khu vuc xung quanh dan gido, gan can tryc.

- Thlet ké cac bién phap chdng on & nhitng noi c6 mirc d6 6n 16n mhu suon gia
cong go.

- Trén mit bang chi rd hudéng gid, cac dudng qua lai cia xe van chuyén vat liéu,
cac bién phap thoat nguoi khi 6 su cb xay ra, cavs nguff)n nudc chira chay...

- Nhimng noi nha kho phai bo tri & nhirng noi bang phang, thoat nudc t6t 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 chdng sét cho dan gido kim loai va cac cong trinh cao, cac
cong trinh dung doc lap.

- bé phong , tiép xuc va cham cac by phan mang dién, bao dam céach dién tdt,
phai bao che va ngén cach cac by phan mang dién.

- Han ché giam céac cong viéc trén cao, ing dung cac thiét bi treo budc c6 khoa
ban tu dong dé thao dd két cau ra khoi méc cau nhanh chong cong nhan cé thé dimg &
dudi dat
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CHU'ONG 10:TO CHUC THI CONG

10.1L4ap tién d6 thi céng
10.1.1Vai tré, y nghia ciia viéc ldp tién do thi cong

- Xay dung dan dung va cong nghi€p cling nhu cac nganh san xuét khac mudn
dat dugc nhimg muc dich dé ra phai c6 mot ké hoach san xuét cu thé. Mot ké hoach
san xuat duoc gan lién voi mot truc thoi gian ngudi ta goi d6 1 ké hoach lich hay tién
do.

- Cu thé hon tién d6 1a ké hoach san xuét dugc thé hién béng biéu dd; noi dung
bao gém cac s6 lidu tinh toan, cac giai phap duoc ap dung trong thi cong bao gom:
cong nghé, thoi gian, dia diém, vi tri va khdi lugng cac cong viéc xay lap va thoi gian
thue hién chung. C6 hai loai tlen d6 trong xay dung 1a tién do to chic xay dyung do co
quan tu van thiét ké lap va tién do thi cong do don vi nhan thau lap. Trong pham vi d6
an, tién d6 duoc 1ap 1a tién do thi cong.

- Tién do co vai tro hét sirc quan trong trong to chirc thi cong, vi nd hudng tdi cac
muc dich sau:

+ Két thuc va dwa vao cac hang muc cong trinh ting phan ciing nhu tong thé vao
hoat dong dung thoi han dinh trude.

+ Str dung hop 1y may méc thiét bi

+ Giam thiéu thoi gian & dong tai nguyén chua sir dung

+ Lap ké hoach str dung t61 wu vé co so vat chat ky thuat phuc vu xay dung

+ Cung cép kip thoi cac giai phap co hiéu qua dé tién hanh thi cong cong trinh

+ Tap trung su lanh dao vao cac cong viéc can thiét

+ D2 tién hanh kiém tra tién trinh thyuc hién cong viéc va thay ddi c6 hiéu qua
10.1.2Quy trinh ldp tién do thi cong:

- Tién d¢ thi cong 1 tai lidu thiét ké 1ap trén co s& bién phap k¥ thuat thi cong da
nghién ctru k¥ nham 6n dinh: trinh ty tién hanh cac cong tac, quan hé rang budc gilra
cac dang cong tac voi nhau, thoi gian hoan thanh cong trinh, d6ng thoi xac dinh ca nhu
cau vé nhan tai, vt luc can thlet cho thi cong vao nhitng thoi gian nhat dinh

- Thoi gian x4y dung mdi loai cong trinh 1ay dya theo nhimng s6 liu tong két cia
nha nuéc, hodc di duoc quy dinh cy thé trong hop dong giao thau; tién do thi cong
vach ra 12 nham dam bao hoan thanh cong trinh trong thoi gian d6 véi muc do sir dung
vat liéu, may méc nhan luc hop 1y.

- Pé tién d6 duoc 1ap thod man nhiém vy dé ra, nguoi can bo k¥ thuat co thé tién
hanh theo quy trinh sau day:

1) Phan tich cong ngh¢ thi cong:

- Dya trén thiét ké cong nghé, kién trac va két cau cong trinh dé phan tich kha
nang thi cong cong trinh trén quan diém chon cong nghé thyc hién cac qua trinh xay
lép hop ly va sy can thiét may moc va vat liéu phuc vu thi cong.

- Phan tich cong nghé xay lap dé lap tién do thi cong do co quan xdy dyung cong
trinh thyc hién c6 su tham gia cta cac don vi dudi quyén.

2) Lap danh muc cong viéc:

- Dura vao sy phan tich cong nghé xay dung va nhitng tinh toan trong thiét ké s&
dua ra dugc mét danh sach cac cong viéc phai thuc hién. TAt ca cac cong viéc nay s€
dugc trinh bay trong tién do cua cong trinh.

3) Xéc dinh khéi lwong cong viéc:
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- Tir ban danh myc cong viéc can thiét ta tién hanh tinh toan khdi lugng cong tac
cho tirng cong viéc mot. Cong viée nay dura vao ban v& thi cong va thuyét minh cia
thiét ké. Khoi lugng cong viéc dugce tinh toan sao cho cod thé dua vao dé dé xac dinh
chinh xé4c hao phi lao dong can thiét cho cac cong viéc da néu ra trong ban danh myc.

4) Chon bién phap ky thuat thi cong:

- Trén co s¢ khdi luong cong viée va didu kién lam viée ta chon bién phap thi
cong. Trong bién phép thi cong wu tién sir dung co gidi s& rit ngan thoi gian thi cong
cung ting ning suat lao dong va giam gia thanh. Chon may moéc nén tuan theo nguyén
tic “co gidi hod dong bo”. Str dung bién phap thi cong thii cong trong trudng hop didu
kién thi cong khong cho phép co gidi hoa, khdi lwong qua nho hay chi phi tén kém néu
dung co gidi.

5) Chon cac thong sb tién d6 ( nhan lyc, may moc).

- Tién do phy thudc vao ba loai thong s6 co ban 1a cong nghé, khong gian va thoi
gian. Thong sd cong ngh¢ la: s6 to doi (day chuyen) lam viéc doc lap, khéi lugng cong
viéc, thanh phan t6 doi (bién ché), ning suét cia to /doi. Thong s6 khong gian gom vi
tri lam viéc, tuyén cong tac va phan doan. Thong s6 thoi gian gom thoi gian thi cong
cong viéc va thoi gian dua timg phan hay toan bd cong trinh vao hoat dong. Cac thong
s6 nay lién quan voi nhau theo quy luat chit ché. Su thay doi mdi thong s s& lam cac
thong sb khac thay doi theo va lam thay d6i tién do thi cong.

6) Xac dinh thoi gian thi cong:

- Thoi gian thi céng phu thudc vao khéi lugng, tuyén cong tac, mic do st dung
tai nguyén va thoi han xay dung cong trinh. Pé day nhanh toc do xay dung, nang cao
hiéu qua co giéi hoa phai chu trong dén ché d6 1am viéc 2, 3 ca, nhitng cong viéc
chinh dugc uu tién co gidi hoa toan bo.

7) Lap tién do thi cong:

- Sau khi chon giai phap thi cong va xac dinh cac théng sd t6 chue, ta tién hanh
lap tién do ban dau. Lap tién do bao gém xac dinh phuong phap thé hién tién do va thir
tu cong nghé hop 1y trién khai cong vige.

8) Xac dinh chi tiéu kinh té, kg thuat:

- Tuy theo quy mo va yéu cau cua cong trinh ma dat ra cac chi tiét vé kinh té ky
thuat can dat duogc. Do viéc dam bao dong thoi ca hai yéu td trén 1a kho khin nhung
viéc 1ap tién do van phai hudng t6i muc tiéu dam bao thoi gian thi cong, chat luong va
gia thanh cong trinh.

9) So sanh céc chi tiéu tién do vira lap véi chi tidu thyc té:

- Tinh toan céc chi tiéu cta tién d6 ban dau, so sanh ching voi1 hé théng cac chi
tiéu da dat ra.

10)T6i vu tién d6 theo cac chi s6 uu tién:

- Piéu chinh tién d6 theo hudng t6i vu, thoa man cac chi tiéu di dit ra va mang
tinh kha thi trong thi cong thyuc té.

11)T1en do chap nhan va lap biéu do tai nguyén:

- Két thuc viéc dénh gia va diéu chinh tién d9, ta c6 duoc 1 tién do thi cong hoan
chinh va ap dung n6 dé thi céng cong trinh. Tai nguyén trong tién d6 c6 thé gdm nhiéu
loai: nhan luc, may thi cong, nguyén vat li€u chinh.. .Tién hanh lap biéu dd tai nguyén
theo tién do da dat ra.
10.1.3Trién khai cdc phéan viéc cu thé trong Iap tién dé thi céng céng trinh

10.1.3.1.L&p danh muc céng viéc :
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Thi cong phan ngam: Tlen hanh san mit bang so bo dé tién di chuyén thiét bi ep
va van chuyen coc, sau d6 tién hanh ép coc. Khi ép xong ta méi tién hanh dao dat hd
mong dé thi cong phan dai coc.

+ San mat bang so bo sau do tién hanh thi cong coc cho toan bo cong trinh.

+ Thi c6ng hé dim san ting him trén mit dat.

+ Thi cong béténg cot vach tang ham tir dudi 1én.

- Danh muyc cong viéc thi cong phan than tuan theo cong nghé thi cong bétong
cbt thép toan khdi cho nha cao ting. Cac cong viée chinh trong thi céng phan than cia
mot tang bao gdm:

+ Thi cong cot, vach: Cong tac cbt thép, van khudn, bétong.

+ Thi cong dam san: Cong tac van khuon, cbt thép, bétong.

+ Théo d& van khuon dam san.

+ Céc cong tac hoan thién trong: X4y tudng, trat trong, lap thiét bi, son trong. ..

10.1.3.2.X4c dinh khéi lwong cdng viéc.

- Trén co s& cac cong viée cu thé da 1ap trong bang danh muc, ta tién hanh xac
dinh khéi lugng cho tung cong viée do. Khéi luong cong viéc dugce tinh toan dya trén
cac ho so thiét ké kién trac, két cdu da co. Trong d6 an, khoi luong cong viée duge
tinh chinh xac cho cac phan viéc lién quan dén nhiém vu thiét ké két cau va thi cong.
Mot sd cong vigc khac do khong co s6 lidu cy thé va chinh xac cho toan cong trinh ¢
thé lay gan dung.

- Khéi lugng cong tac dat: Pa duoc tinh toan trong phan thuyét minh k¥ thuat thi
cong phan ngam. Trén co so cic cong vige cu thé tién hanh tinh toan chi t1et khéi
luong cho cac cong viée d6. Két qua chi tiét thé hién trong bang tinh toan 1ap tién do.

- Khéi lugng cong tac bétong, cdt thép, van khudn: Lap bang tinh toan chi tiét
khoi lugng cho céc cong viée d6 trén co s6 kich thude hinh hoc da co trong thict ké két
ciu. Riéng cong tac cot thép, khéi luong dugce tinh toan theo ham lugng cot thép gia
thiét da trinh bay trong phan k¥ thuat thi cong than. Két qua tinh toan chi tiét thé hién
trong bang tinh excel trong phu luc.

- Khdi lugng cong tac hoan thién: Cac cong tac hoan thién co thé tinh khoi luong
cu thé nhu xay tuong, trat tuong, lat nén, quét son...duogc tinh toan cu the theo thiét ké
kién tric. Két qua thé hién trong bang tinh excel trong phu luc. Mot sd cong tac hoan
thién trong khong tinh toan duoc khoi luong cu thé duoc lay theo kinh nghiém nhu
cong tac duc lép duong dién nudc, lép thiét bi vé sinh...

10.1.3.3. Lap bang tinh toan tién do

- Bang tinh toan tién do ‘bao gom danh sach cac cong viéc cu the khéi lugng
cong viéc, hao phi lao dong can thiét, thoi gian thi cong va nhan lyc can chi phi cho
cong viéc do. Trén co sd cac khdi lugng cong viéc da xac dinh, hao phi lao dong dugc
tinh toan theo * Pinh mirc du toan xdy dung co ban “ ban hanh theo quyét dinh 24
nam 2005 cua By Xay Duyng. Thoi gian thi cong va nhan cong cho tung cong vi¢ce
duoc chon lya trong mbi quan hé¢ ti 1€ nghich v6i nhau, ddm bao thoi gian thi cong hop
Iy va nhan luc duoc diéu hoa trén cong truong.

- Két qua bang tinh toan tién do duoc thé hién theo bang excel trong phan phu luc

10.1.3.4.Lap tién do ban dau va diéu chinh tién do

Diéu chinh tién do trén co sé cic nguyén tic di néu & trén. Tién d6 phan ngam
duoc diéu chinh chu yéu 1a tién hanh céc cong vi¢c khong bi rang budc dé nhan luc
trén cong truong duge diéu hoa. Tién d6 phan than diéu chinh thoi gian thdo d& van
khuon tuan thu cong nghé gido 2 ting rudi, cac cong tac hoan thién trong ciing duoc
chon Iya tién hanh hop 1y dé diéu hoa nhan luc t6i wu trén cong truong.
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+ Phuong phap t6i wu hoa biéu d6 nhan Iyc:

a. Lay qui trinh ky thuat lam co so:

Mubdn c6 biéu dd nhan luc hop 1y, ta phai diéu chinh tién do bang cach sap xep
thoi gian hoan thanh cac qua trinh cong tac sao cho chung co thé tién hanh nbi tiép
song song hay két hop nhung van phai dam bao trinh tu k¥ thuat thi cong hop 1y. Céc
phuong hudng giai quyét nhu sau:

- Két thuc cua qua trinh nay sé& duoc ndi tiép ngay bang bat dau ciia qua trinh
khac.

- Céc qué trinh ndi tiép nhau nén sir dung cting mot nhan lyc can thiét.

- C&c qua trinh ¢6 lién quan chat ché véi nhau sé dugc bd tri thanh nhirng cum
riéng biét trong tién do theo riéng ting ting mot hodc thanh mot cum chung cho ca
cong trinh trong tién do.

b. Lay t6 doi chuyén nghiép lam co so:

Trudc hét ta phai biét s6 luong ngudi trong mdi to tho chuyén nghiép. Thuong
1a: bétong co tir 10+12 nguoi; sat, moc, né, lao dong ciing twong tu. Cach thic thyc
hién nhu sau:

- T6 hodc nhom tho nao s& 1lam cong viéc chuyén mén Ay, lam hét chd nay sang
chd khac theo nguyén tic 1a sé nguoi khong doi va cong viéc khong chong chéo hay
duat doan.

- C6 thé chuyén mot s6 nguoi & qua trinh nay sang lam ¢ mot qua trinh khac dé
tir d6 ta c6 thé 1am dung s6 cong yéu cdu ma qué trinh d6 da qui dinh.

- Néu gip chong chéo thi phai diéu chinh lai. Néu gip dut doan thi phai lay t6
(hoic nhom) lao dong thay thé bang cac cong viéc phu dé dam bao cho biéu d6 nhan
luc khong bi triing sau that thudong

Thé hién tién do

- C6 3 cach thé hién tién d6 1a: So dd ngang, so dd xién va so dd mang. So do
ngang thuong biéu dién tién d6 cong trinh nho va céng nghé don gian. Biéu do xién
chi thich hop khi sb luong cac cong viée it va t6 chuc thi cong theo dang phan khu
phan doan cu thé. So db mang thé hién tién do thi cong nhirng cong trinh 16n va phuc
tap.

- Do viéc lap tién do tong thé cho cong trinh v6i phan ngam thi cong cic cong
viéc da dang, phén than c6 danh muc cong viéc ¢ dinh nhung kho phan chia cu thé
thanh timg phan khu nho, nén em chon viéc 1ap va thé hién tién do theo so d6 mang —
ngang véi sy trg giup ciia phan mém Microsoft Project. Viéc thé hién tién do theo so
d6 ngang cho ta cach nhin nhan truc quan va don gian vé tht tw va thoi gian thi cong
cac cong viéc. Ngoai ra cac mdi quan hé rang budc duoc thé hién trén biéu dd ciling
gilp ta hinh dung t6t vé quy trinh thi cong cho ting hang muc

- Biéu d6 tai nguyén: Tai nguyén thi cong la nhan lyc can thiét dé thi cong cac
cong viée dugce nhdp trong qué trinh 1ap tién do trong Project. Biéu d6 nhén lyc cho
tién 46 dugc may tu tinh theo dit liéu vé nhan cong nhap cho tirng cong viéc.
10.1.4Nguyén tic phan doan thi céng:

+ Can clr vao kha ning cung cap vat tu, thiét bi, thoi han thi cong cong trinh va
quan trong hon ca 1a s6 phan doan tdi thiéu phai dam bao theo bién phap dé ra la
khong c6 gian doan trong t6 chirc mit bang, phai dam bao cho cac té doi lam viée lién
tuc.

+ Khéi lugng cong lao dong gitra cac phan doan phai bang nhau hoic chénh nhau
khong qua 20%, 1ay cong tac bétong lam chuan.
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+ S6 khu vuc cong tac phai phit hop voi ning suat lao dong cua cac to doi chuyén
mon, dic biét 1 ning sudt d6 bétong; khdi lugng bétdong mot phan doan phai phu hop
v6i ning suat may (thiét bi d6 bétong). Pong thoi con dam bao mit bang lao dong dé
mat do cong nhan khong qua cao trén mot phan khu.

+ Ranh gidi gitra cac phan doan phai trung vi mach ngung thi cong.
10.1.5Can ctr vao két cau céng trinh dé cé khu vwec phu hop ma khéng
anh hwéng dén chat lwong.
10.1.5.1Nhing van dé chung cua céng tdc thiét ké tdbng mat bang :

- Téong mit bang xay dung duoc hiéu theo nghia cu thé 1a mét tdp hop cac mat
bang trén d6 ngoai viéc quy hoach vi tri cac cong trinh s& duoc xdy dung, con phai bd
tri va xay dung cac cong trinh tam, cac cong trinh phu tro, cac co so vat chat k¥ thuat
bao gém: can truc, may moc, thiét bi xdy dung, cic xudng san xuit, cac kho bai, nha
0, nha sinh hoat va nha lam viéc, mang lu6i duong giao thong, mang ludi cung cap
dién nudc dung dé phuc vu cho qué trinh xay dung va doi séng con ngudi trén cong
truong xay dung.

- Thiét ké tt tong mat bang xay dung, tlen ti thiét ké toi uu su gop phan dam
bao xay dung cong trinh ¢ hiéu qua, ding tién do, ha gia thanh xay dung, dam bao
chat luong, an toan lao dong va vé sinh méi trudng. ..

- Co s tinh toan thiét ké tong mat bang:

+ Can ctr theo yéu cau cua td chuc thi cong, tién d6 thuc hién cong trinh x4c dinh
nhu ciu can thiét vé vat tu, vat liéu, nhan luc, nhu cau phuc vu.

+ Cén cr vao tinh hinh cung cip vat tu thuc té .

+ Can ¢t vao tinh hinh thue té va mat béng cong trinh, b tri cac cong trinh phuc
vu, kho bii, trang thiét bi dé phuc vu thi cong.

- Muc dich chinh cta cong tac thiét ké tong mat bang xay dung:

+ Tinh toan 1ap tong mit bang thi cong dé dam bao tinh hop 1y trong cong tac t6
chtrc, quan 1y, thi cong, hop 1y trong ddy chuyén san xuét, tranh hién twong chdng
chéo khi di chuyén .

+ Pam bao tinh on dinh va phi hop trong cong tac phuc vu thi céng, tranh truong
hop lang phi hay khong du dap tng nhu cau .

+ Dam bédo cac cong trinh tam, céc bai vat li¢u, cAu kién, cac may moc, thiét bi
dugc st dung mot cach tién loi, phat huy hiéu qua cao nhét cho nhan luc truc tiép thi
cong trén cong truong.

+ Pé cur ly van chuyén vat tu vat liéu 12 ngin nhat, s6 1an bdc d& 13 it nhat, giam
chi phi phat sinh cho cong tac van chuyén

+ Pam bao diéu kién vé sinh cong nghiép va phong chdng chay no.
10.1.5.2Néi dung thiét ké tdbng mat bang xay dwng

+ Viéc thiét ké tong mat bang tuy theo timg cong trinh cu thé va phu thudc va
ting giai doan thi cong. Noi dung thiét ké tong quét tong mit bang xay dung bao gom
cac cong viéc sau:

+ X4c dinh vi tri cu thé cta cong trinh da dugc quy hoach trén khu dat duoc cép
dé xay dung.

+ Bo tri can truc, may moc, thiét bi xay dung

+ Thiét ké hé thong giao thong phuc vu cong truong

+ Thiét ké cac kho bai vat liéu, cau kién thi cong

+ Thiét ké co sé cung cap nguyén vat li¢u xay dung

+ Thiét ké cac xudng san xuat va phu trg

+ Thiét ké nha tam trén cong trudng
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+ Thiét ké mang lui cap — thoat nudc cong truong

+ Thiét ké mang ludi cap dién

+ Thiét ké hé thong an toan, bao v¢, v¢ sinh moi truong.
10.1.5.3. Bé tri mdy méc trén mat bang thi céng.

- Trong giai doan thi c6ng phan than, cac mdy thi cong chinh can bé tri bao gdm :
can truc thap, thang tai, thang may chd ngudi, may tron vira, may bom bétong.

- Can truc thap: T khi thi cong phan ngam ta da st dung can truc thap Potain
23B. Vi tri can truc thap dit tai giita cong trinh, cach mép tudng vay 3m, tirc 1a cach
truc A cua cong trinh 7,5m. Viéc bd tri can truc thap nhu vay dam bao tam voi can truc
phuc vu thi cong cho toan cong trudng, khoang cach can truc dén cong trinh 1a dam
bdo an toan.

- Thang tai: Dung dé chuyén cho cac loai vat li¢u roi lén cac tang cao cla cong
trinh. D& gian mat bang cung cap vat li¢u, thang tai duoc b tri & phia bén kia cua
cong trinh so voi vi tri can tryc thap voi s6 lugng 2 cai. Thang tai dugc bb tri sat cong
trinh, neo chac chan vao san ting, dam bao chiéu cao va tai trong nang di phuc vu thi
cong.

- Thang may cho nguoi: dé tang kha nang linh dong diéu dong nhan lyc lam viéc
trén cac tang, ngoai vige t6 chirc giao thong theo phuong dimg bang cau thang bo da
dugc thi cong & cac tang, ta b tri thém 1 thang may chd ngudi tai phan san conson &
truc 6 cua cong trinh. Thang may dugc bd tri dam bao vi tri an toan khi can truc hoat
dong va thuan tién vé giao thong cho can bd va cong nhén trén cong truong.

- May bom bétong: giai doan thi cong phan than sit dung may bom tinh DC-
750SM. May bom béténg duoc bd tri tai goc cong trinh noi cé b tri duong éng tinh
neo vao than cong trinh dé van chuyén béténg 1én cao.

- May tron vira: phuc vu nhu cau xay trat, st dung 1 may tron vira b6 tri canh can
truc thap
10.1.5.4Tinh toan dwéng giao théng.

- Trong diéu kién binh thuong, véi duong mot lan xe chay thi cac thong sb bé
rong cua dudng 1ay voi nhitng chd dudng do han ché vé dién tich mat bang, do d6 co
thé thu hep mit duong lai B = 4m (khéng c6 1& duong). Va lic nay, phuong tién van
chuyén qua day phai di voi tbc @6 cham (< 5km/h), va dam bao khong c6 ngudi qua
lai.

- Khoang cach an toan tir mép dudng dén mép cong trinh (tinh tir chan 16p gido
xung quanh cong trinh) la e = 1,5m.

- Ban kinh cong ciia dudng ¢ nhitng chd goc lay 1a: R = 9m. Tai céac vi tri nay,
phan mé rong ciia duong lay 1a a =1,5m.

- Do déc mat duong: i = 3%.

1.3.6 Tinh todn Iap tong mat bang thi céng:
10.1.6.1S0 lwgng can bd cdng nhan vién trén céng trudng:

Theo bang tién do thi cong va biéu db nhan lyc thi ta co:

- Tong s6 cong: S = 27633 cong

- Thoi gian thi cong: T =423 ngay

-S4 cong nhén lon nhit trén cong truong: Amax = 235 cong nhan.

a) S6 cong nhdn xdy dung co ban truc tiép thi cong

Theo biéu do tong hop nhan lyc, sé ngudi lam viée tryc tiép trung binh trén cong
truong la:

S 27633
A=Ap= —=— =66 (nguol
th = T 423 (nguoi)
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b) §6 cong nhdn lam viéc & cdc xuwong phu tro:

B = K%.A = 0,25x66=17c6ng nhan

(Cong trinh xay dung trong thanh phd nén K% = 25% = 0,25).

¢) Sb can bo cong nhan ki thuat:

C =6%.(A+B) = 6%.(66 +17) = 5 nguoi

d) S6 can bg nhén vién hanh chinh:

=5%.(A+B+C) = 5%.(66 + 17 + 5) = 5 nguoi

e) S6 nhdn vién phuc vu(y té, dn trua):

E = 6%.(A+B+C+D) = 6%.(66 + 17 + 5+5) = 6 nguoi

(Cong trudong quy md trung binh, S%=6%)

Tong s6 can bo cong nhan vién cong trudng (2% dau 6m, 4% xin nghi phép):

G =1,06.(A+ B+ C+ D+ E) =1,06.( 66+ 17 + 5+5+6) = 105 (nguoi)

10.1.6.2 Dién tich kho bai va lan trai:

a. Kho Xi mang (Kho kin):
Cin ctr vao bién phap thi cong cong trinh. Bé tong cot 16i duoc d6 bang can truc thap.

Duya vao cong vi¢c duoc lap & tién do thi cong thi cac ngay thi cong can dén xi
ming 13 cc ngay d6 bé tong cot 161, xay va trat tuong (Vira tam hop 100#).

Do vay viéc tinh dién tich kho ximing dua vao cic ngay d6 bé tong cot 18i ting
4, xay trat ting 4 (cic ngdy can nhiéu ximing nhat).

Vit liéu cho Z. . A Ximang | Ximang
cong tac thi lléggl Ma hi¢u bM :?Il(l;?l\;[n gé;: 8; gﬁn c?m
cong ong thiét(kg) | thiét(T)
Betongcot | 5o ps | Ap12234 | ALSA20KGIM 60607 | 1058
tang 4 3
Xay
% 182m3 | AE.22214 | 92,8lkg/m3 | 168914
tuong tang 4
Trat 22.56
e 6849m2 | AK.21234 | 828kg/m2 5671
tuong tang 4

Khéi luong Xi mang can thiét cho mot dot x4y trat 1a 16n nhat, vay ta lay khoi
lugng xi mang d6 dé tinh toan kho duy trir.
Luong xi mang (PC30) can du trir : Qg=22,56 tan

Tinh dién tich kho: F=a %
Trong do: o =1,4 +1,6: Kho kin, 1ay bang 1,5

F : Dién tich kho dé bao gom ca duong di.
d: Binh muec sip xép vat liéu = 1,3 T/m? (Ximédng dong bao)

Do dé: F= 15%—2603@)

Chon F = 30 (m?)

b. Kho thép (Kho ho):

Luong thép trén cong truong du trir dé gia cong va lap dat cho cac két cdu bao
gom: mong, dam, 15i, san, cot, cau thang. Trong do khéi luong thép dung thi cong
mong la nhiéu nhat (lvong cot thép 1a 55,86 T). Mat khac cong tac gia cong, lap dung
cot thép mong tién do tién hanh trong 8 ngay nén can thiét phai tap trung khdi luong
thép san trén cong truong. Vay lugng 16n nhat can duy trir [: Qg =55,86 T

Dinh murc ct chira thép tron dang thanh: d =4 T/m®
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a2 15,3586 009 (md)
d 4

Pé thuan tién cho viéc sép Xép vi chiéu dai cua thép thanh ta chon:

F = 4x12 = 48 (m?)

c. Kho chua cbt pha + Van khuon (Kho ho):

Luong van khuon s dung lon nhit 1a trong cac ngay gia cong ldp dung van
khuon dim san (1802m?*- khéi lwong van khuon tang 2). Van khuon dam san bao gdm
cac tAm van khudn thép (cac tAm mit va goc), cac cay chong. Thoi gian dy trir 13 6
ngay, khéi lwong cua van khuén 13 45kg/m?, hé sé o= 1.5

Viy dién tich kho bii can thiét la:

F=«a Qu =1,5x @—GOm
45

Tinh dién tich kho: F=

Chon kho chtra van khuon c¢o6 dién tich: F = 4x16 = 64 (mz) dé dam bao thuan
tién khi xép céc cay chong theo chiéu dai.

d. Dién tich bdi chira cat (L§ thién): Bai cat thiét ké phuc vu viéc do bé tong 16t
mong, xiy va trat tuong. Cac ngay c6 khdi luong cao nhat 13 cac ngay do béténg 16t
mang.

Khéi lwong Bétong mac 100# 1a: V= 45,64 m®, d6 trong 2 ngay.

Theo Dinh mirc AF.11111 ta c6 khdi lugng cat vang: 0,531x45,64 =24.2 (m®)

Tinh béi chira cat trong ca 2 ngay do bétong. Pinh murc cit chira (danh ddng bang
thi cong) : 2m°/m? mat bang

Dién tich bai: F=11x 242

=14 (m?)

e. Dién tich bai chwra gach vo + da dam (Lo thién):

Bii da thiét ké phuc vu viéc d6 bé tong 16t mong.

Khéi lwong Béténg mac 1004 1a: V= 45,64 m®, d6 trong 2 ngay.

Theo Dinh mirc AF.11111 ta c6 khdi lwong da dam: 0,936x45,64 = 42,7 (m®)

Tinh bii chira trong ca 2 ngay d6 bétong. Pinh mirc cit chra (danh dong bang
thi cong) : 2m*/m? mit bang

Dién tich bi: F = 11x %7 = 24 (M)

Nhén xét: Céc bii chira cat va gach chi ton tai trén coéng trudng khoang 3 ngay
(mot ngay trude khi d6 bé tong va trong thdi gian dd). Do vy trong sudt qua trinh con
lai str dung dién tich da tinh toan duoc sir dung 1am bai gia cong cdp pha, gia cong cot
thép cho cbng truong.

g. Dién tich bai chira gach (Lo thién):

Khéi lugng xay 16n nhat 13 Vyay =219,5 m?®; Theo Pinh mirc dy toan 2405 (ma
hiéu AE.22214) ta c¢6 khéi lugng gach la:

550(vién)x219,5 = 120725 (vién)

Do khéi lugng gach kha 16n, dy kién cung cdp gach 1am 3 dot cho cdng tac xay
mot tang, mot dot cung cap la:

Qut = 120725/3 = 40242 (vién)

Dinh murc xép: Dpmax = 700v/m?
Dién tich kho: F=12x 4%32 _ 68,98(m?)
Chon F =280 m? q
h. Lan trgi: Can cu ti€u chuan nha tam trén cong truong:
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- Nha bao vé (2 ngudi): 3x3 =9 m?

- Nha chi huy (1 nguoi): 12 m?

- Tram y t&: Agy.d = 58x0,04 = 2,5 (m?). Thiét ké 12 m?

- Nha & cho cong nhan: 14x3 = 42 m?

- Nha tdm: 58x2,5/25 =5,8 m* l1am 12 m?, gdm 1 phong nam, 1 phong nit

- Nha V¢ sinh: 58x2,5/25 =5,8 m? lam 12 m?, gdm 1 phong nam, 1 phong nit

Tinh toan cp nuée cho cong trinh :

Nguén nuée 14y tir mang cip nude cho thanh phd, c6 dudng dng chay qua vi tri
xay dung cua cong trinh.

a. Xac dinh nuéc dung cho san xuét:

Do qué trinh thi céng cic bd phin cua cong trinh ding bétong thuong phdm nén
han ché viéc cung cip nudc.

Nudc ding cho san xuat duoc tinh véi ngay tiéu thy nhidu nhat 1 ngay d6 bétong
6t mong.

123A

Q1= 53600
Trong do: Ai: d6i twong dung nude thir i (I/ngay)..

Ky =2,25: H¢ s str dung nudc khong diéu hoa trong gio.

1 2 Hé s xét toi mot so loai diém dung nudc chua ké dén

K, (Us)

TT | Cacdiémdingnuée | Ponvi | SNV | povhmae | A
/ngay (I/ngay)
1 Tron Bétong 16t mong m? 45’2624 /82 - 300 I/m® 6846
YA, = 6846 I/ngay
1,2 6846
= L2x0048 5 25 =0,64 (Iis
Q1= 3600 ¢ (1)

b. Xac dinh nwoc dung cho sinh hoat tai hién truong:
Dung an udng, tam rira, khu v¢ sinh...
N__.B

= —mx— K. (I/s
= 53600 ), ,
Trong do: Nmax: SO cong nhan cao nhat trén cong truong (Nmax = 235 nguoi).

B =20 I/nguoi: tiéu chuin dI:mg nudc cua 1 nguoi trongl ngay & CT
Kg : Hé so st dung khong diéu hoa gio (Kg = 2)
235x20x 2
=——""-=10,32(ls
Q2= 5. 3600 (1)
¢. Xac dinh nudc dung cho sinh hoat khu nha 6&:

Dung gitra Iuc nghi ca, nha chi huy, nha nghi cong nhan, khu v¢ sinh...

Nc.C
=-—— K K I/s
% 243600 e ()
Trong do6: N¢: S6 cong nhan ¢ khu nha & trén cong truong (N, = 88 nguoi).

C =50 I/nguot: tiéu chuan dung nude cua 1 ngudi trongl ngay - dém ¢ CT.
Kg : HE 56 sir dung khong diéu hoa gio (Kg=1,8)
Kng Hé s6 str dung khong diéu hoa ngay (Kng = 1,5)
88x50
= ————x1,8x1,5 =0,137 (I/s
Q3= 2aze00 " (1s)
d. Xac dinh luu lugng nudc dung cho ctru hoa: theo quy dinh: Q4 =51/s
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Luu luong nude tong cong:

Qs=5(l/s) > (Q; + Q, +Q3) = (0,64 + 0,32 + 0,137) = 1,097 (I/s)
Nén tinh: Qréng = 70%.[Q1 + Q2 + Q3] + Q4

= 0,7x1,097 + 5=5,76 (I/s)

DPuong kinh éng dan nudce vao noi tiéu thy:

5= [4Q.1000 _ \/4x5,76><1000 =70 (mm)
- 3,14x1,5

Vién tdc nudc trong 6ng co6: D =75mm la: v = 1,5 m/s.

Chon dudng kinh dng D = 75mm.

Tinh toan hé thong dién thi cong va sinh hoat:

a. Dién thi cong:

Ta tién hanh cung cip dién cho cac may trén cong truong:

- Can tryc thap TOPKIT POTAIN - 23B: P =32 KW

- May dam dui U21-75 (2 may): P=15x2=3KW

- May dam ban U7 (2 may) P = 2,0x2=4 KW

- M4y cua: P=3,0 KW
- May han di¢n 75 Kg: P =20 KW
- May bom nudc: P=15KW
- May tron bétong P=3 kw

b. Pién sinh hoat: Pién chiéu sang cho cac kho bai, nha chi huy, y té, nha bao vé
cong trinh, dién bao v€ ngoai nha...
al. Pién trong nha:

. DBinh mwe | Dién tich P
1T Noi chiéu sang . .

(W/m°) (m°) (W)

1 Nha chi huy - y té 15 21 315
2 Nha bao vé 15 9 135
3 Nha nghi tam ctia cong nhan 15 120 630
4 | Xuodng gia cong, chira VK, cdt thép, Ximang ) 64+48+30 710
5 Nha v¢ sinh+Nha tim 15 12 225
Tong cong suat 2015
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Bang 1-27. Bang théng ké céc noi tiéu thu dién SH bén trong nha
a2. bién bao vé ngoai nha:

1T Noi chiéu sdng Cong suat
1 Duong chinh 6 x 50 W = 300W
3 Cac kho, lan trai 6 X 75W =450W
4 Bdn goc tong mit bang 4 x 500 W = 2000W
5 Pén bao vé cac géc cong trinh 8xX75W =600W
Téng cong suét 3350

Biang 1-28. Bang thong ké cac noi tiéu thu dién SH bén ngoai nha
2 n X, 1a K,. k
Tong cong suat dung: P = 1,1.(2%+z ci)sp(; +> Ky + D K, p4J
Trong do: Hé s6 1,1 1a hé sb tinh dén hao hut dién ap trong toan mang.
Hé s6 cos : Hé s6 cong suit thiét ké cua thiét bi
Lay coso = 0,68 ddi vi may tron vita, bétong
cosg = 0,65 ddi v6i may han, can truc thap
Ky, Ko, Ks, Kq: Hé s6 str dung dién khong diéu hoa.
(ky=0,75;k,=0,70 ; k3=0,8; k4, =1,0)
3P D .P2s D.Ps . D Py la tong cong sudt cac noi tiéu thy cua céc thiét bi tidu
thu dién truc tiép, dién dong luc, phu tai sinh hoat va thép sang.

Ta co:
Cong suat dién tiéu thu truc tiép cho san xuét: ( cac may han)
PT, = 0’7—'250 =21,54 KW

Cong suat dién phuc vu cho cac may chay dong co dién:
pT, = 0,7.32+3+2+3+1,5) = 44,60 KW:

0,65

Cong suét dién phuc vu sinh hoat va chiéu sang & khu vuc hién truong:
P'3=5,1+3,35=28,45 KW

Tong cong suat tiéu thy: PT =1,1. (21,54 + 44,69 + 8,45) = 79,73 (KW)

Cong suit can thiét cta tram bién thé:

tt
P~ 7973 114kvA)
cosp 0,7

Nguén dién cung cip cho cong truong 1ay tir ngudn dién dang tai trén ludi cho
thanh phd.

b. Tinh ddy dan:

Viéc chon va tinh ddy din theo 2 diéu kién:

+ Chon day dan theo d6 bén:

DPé dam bao day dan trong qua trinh van hanh khong bi tai trong ban than hodc
anh huong cua mua béo lam dut day géy nguy hiém, ta phai chon ddy dan c6 tiét dién
da 16n. Theo quy dinh ta chon tiét dién day dan ddi voi cac trudng hop sau (Vat lidu
day bang dong):

- Day boc nhya cach dién cho mang chiéu sang trong nha: S = 0,5 mm

2
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- Day boc nhya cach dién cho mang chiéu sang ngoai troi: S =1 mm?

- Day nbi céc thiét bi di dong: S = 2,5 mm®.

- Day ndi cac thiét bj tinh trong nha: S = 2,5 mm?.

+ Chon tiét dién day dan theo diéu kién 6n ap:

*Pdi v6i dong san xuét (3 pha):

S = 100.2P.I/(k.V42.[Au])

Trong do: >P = 79,73 KW: Cong suit truyén tai tong cong trén toan mang

1: chiéu dai dudng day, m.

[Au]: ton that dién ap cho phép.

k: hé s6 ké dén anh huong cia diy dan

V,: dién thé day din,V.

- Tinh toan tiét dién day dan tir tram dién dén dau ngudn cong trinh:

Chiéu dai day dan: 1=100m.

Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):

q=79,73/100 = 0,8 KW/m.

Téng mo men tai: SP.I = q.1%/2 = 0,8x100%/2 = 4000 KWm

Dung loai ddy din dong = k =57

Tiét dién day dan véi [Au] = 5%

S =100x4000x10%/(57x380%x0,05) = 972 mm?,

Chon day din ddng co tiét dién S = 1000 mm?. Dudng kinh day d = 36 mm

- Tinh ton tiét dién day dan tir tram dau ngudn dén cac may thi cong:

Chiéu dai day dan trung binh: 1= 80m.

Téng cong sut st dung: =P = 1,1.(PT+ PT,) = 1,1x(21,54+44,69) = 72,85 KW.

Tai trong trén 1m dudng day (Coi cic phu tai phan bd déu trén duong day):

q=72,85/80 = 0,91 KW/m.

Toéng mé men tai: SP.1 = ql¥2 = 0,91x80%2 = 2912 KWm

Dung loai ddy din dong =k =57

Tiét dién day dan véi [Au] =5%

S =100x2912x10%/(57x380°x0,05) = 566 mm?>.

Chon day dan dong c6 tiét dién S = 615 mm?. Puong kinh ddy d = 28 mm.

- Tinh toan day dan tir tram dau ngudn dén mang chiéu sang: mang chiéu sang 1
pha (2 day dan)

Chiéu dai day dan: 1= 100m (Tinh cho thiét bj chiéu sang xa nhat)

Téng cong sut st dung IP = P, = 6,25 KW

Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):

q = 6,25/100 = 0,0625 KW/m.

Téng md men tai: $P.1 = qxI%/2= 0,0625x100%/2 = 312,5 KW.m

Dung loai diy din dong =k =57

Tiét dién day dan véi [Au] =5%

S = 100x312,5x10%/(57x380?x0,05) = 76 mm?.

Chon day dan c6 tiét dién S = 113 mm®. Puong kinh ddy d = 12 mm.
10.2C6ng tac an toan lao dong cho toan cong trwong.
10.2.1An toan lao dong trong thi cong dao dat:

10.2.1.1Dbao dat bang may dao gau nghich.
- Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai dbc tu nhién,

cling nhu trong pham vi hoat ddng ctia may khu vuc nay phai co bién bao.
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- Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an toan
phanh ham, tin hi¢u, am thanh, cho may chay thir khong tai.

- Khong dugc thay doi do nghiéng ciia may khi gau xtc dang mang tai hay dang
quay gan. Cam ham phanh dot ngot.

, - Thudng xuyén kiém tra tinh trang cua day cap, khong dugc dung day cap da
noi.

- Trong moi truong hop khoang cach giita ca bin may va thanh h dao ludn
ludn phai >1m.

10.3.1.2. Pao dét bang tha cong.

- Phai trang bi du dung cy cho cong nhan theo ché d6 hién hanh.

- Pao dat hd mong sau mdi tran mua phai ric cat vao bac 1én xudng tranh truot,
nga.

- Trong khu vuc dang dao dat nén c6 nhiéu nguoi cung 1am viéc phai bo tri
khoang cach gitra nguoi nay va nguoi kia dam bao an toan.

- Cam b tri nguoi lam viée trén miéng hé dao trong khi dang c6 nguoi lam
viéc & bén dudi hd dao cung 1 khoang ma dat cé thé roi, 16 xuéng nguoi ¢ bén dudi.
10.2.2An toan lao déng trong céng tac bé tong.

+ Lap dung, thao d& dan gido.

- Khong dugc str dung dan giao: Co bién dang, ran nat, mon gi hoac thiéu cac
bd phan: méc neo, giang ...

- Khe ho gitra san cong tac va tuong cong trinh > 0,05 m khi xay va 0,2 m khi
trat.

- Khi 1am viéc trén cao can phai deo dy an toan.

- Cac c0t gian giao phai duoc dat trén vat ké 6 6n dinh.

- Cam xép tai 1én gian gido, noi ngoai nhirng vi tri da qui dinh.

- Khi dan gido cao hon 6m phai 1am it nhat 2 san coéng tac: San lam viéc bén
trén, san bao v¢ bén dudi.

- Khi dan gi4o cao hon 12 m thi can phai lam ciu thang. P dbc cua cau thang
< 60°

- L5 hong 6 san cong tac dé 1én xubng phai ¢o lan can bao v¢ ¢ 3 phia.

- Thuong xuyén kiém tra tit ca cac bo phan két ciu cua dan gido, gia 4o, dé
phat hién tinh trang hu hong cua dan giao va c6 bién phap stra chira kip thoi.

- Khi thao d& dan giao phai c6 rao ngan, bién cam nguoi qua lai. Cam thao d&
dan gido bang cach giat do.

- Khong dung lap, thao d& hodc 1am viéc trén dan gido va khi troi mua to, giong
bao hoic gi6 cap 5 trg 1én.
10.2.3Céng tdc gia céng, lap dwng coffa.

- Coffa dung dé do két cdu bé tong phai dugc ché tao va lap dung theo ding
yéu cau trong thiét ké thi cong da dugc duyét.

- Coffa ghép thanh khoi 16n phai dam bao viing chic khi cau ldp va khi cau lap
phai tranh va cham vao cac bo két cdu di lap trude.

- Khong dugc dé trén coffa nhimg thiét bi vat liéu khong c6 trong thiét ké, ké ca
khong cho nhiing nguoi khong truc tiép tham gia vao viéc d6 bé tong dung trén coffa.

- Cam dat va xép cac tim coffa cac bd phan cua coffa 1én chiéu nghi cau thang,
1én ban cong, cac 16i di sat canh 18 hong hodc cac mép ngoai ciia cong trinh. Khi chua
giang chung.

- Trude khi d6 bé tong can bo ky thuat thi cong phai kiém tra coffa, nén cé hu
hong phai stra chita ngay. Khu vuc sira chita phai c¢6 rao ngin, bién bao.
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10.2.4Céng tdc gia céng, Iap dwng cot thép.

- Gia c6ng cbt thép phai dugc tién hanh ¢ khu vuc riéng, xung quanh cé rao
chan va bién bao.

- Cit, ubn, kéo cbt thép ‘phai dung nhiing thiét bi chuyén dung, phai c6 bién
phap ngan ngura thep vang khi cét ¢t thép c6 doan dai hon hodc bang 0,3m.

- Ban gia cong cdt thép phai dugc cb dinh chic chan, néu ban gia cong cot thép
c6 cong nhan lam viéc ¢ hai gia thi ¢ gitra phai c6 ludi thep bao vé cao it nhat 1a
1,0(m). Cét thép da lam xong phai dé dung chd quy dinh.

- Khi nin thing thép tron cudn bang may phai che chdn bao hiém & truc cudn
truée khi mo may, him dong co khi dua dau ndi thép vao truc cudn.

- Khi gia cong cbt thép va lam sach ri phai trang bi ddy du phuong tién bao vé
ca nhan cho cong nhan.

- Khong dung kim cit bang tay khi cat cac thanh thép thanh cic mau ngan hon
30cm.

10.2.586 va dam bé téng.
- Khi han cot thép cho can tudn theo chit ché qui dinh cua quy pham.

- Budc cdt thép phai ding dung cu chuyén dung, cim budc bang tay cho phap
trong thiét ké.

- Khi dyng lip cbt thép gin duong diy din dién phai cit dién, trudng hop
khong cat dugc dién phai co bién phap ngin ngira cdt thép va cham vao day dién.

- Trude khi d6 bé tong can bo ky thuat thi cong phai kiém tra viéc lap dat coffa,
cot thép, dan gido, san cong tac, dudng van chuyén. Chi duoc tién hanh d6 sau khi da
¢O van ban xac nhan.

- L6i qua lai dudi khu vuc dang d6 bé tong phai c¢6 rao ngin va bién cam.
Truong hop bat bude c6 ngudi qua lai cAn lam nhitng tdm che & phia trén 16i qua lai
do.

- Cam nguoi khong c6 nhiém vu ding o san rot vira bé tong. Cong nhan lam
nhiém vu dinh huéng, diéu chinh may, voi bom d6 bé tong phai co ging, tng.

- Khi dung dam rung dé ¢im bé tong can:

+ Nbi dat véi vo dam rung.

+ Dung day budc cach dién nbi tir bang phan phdi trén cac san dén dong co
dién cta dam.

+ Lam sach dam rung, lau kho va quan day din khi 1am viéc.

+ Ngilrng dam rung tir 5-7 phat sau mdi 1an 1am viée lién tuc tir 30-35 phut.

+ Cong nhan van hanh may phai dugc trang bi ung cao su cach dién va cac
phuong tién bao vé c4 nhan khac.
10.2.6.Bao dwéng bé téng.

- Khi bao dudng bé tong phai dung dan gido, khong dugc dung 1én cac cot
chéng hodc canh coffa, khong dugc dung thang tya vao cac bd phan két cAu bé tong
dang bao duong.

- Bao dudng bé tong vé ban dém hoic nhitng bo phan két cdu bi che khuat phai
¢6 dén chiéu sang.
10.2.7Th&ao d& coffa.

- Chi dugc thdo d& coffa sau khi bé tong da dat cuong dd qui dinh theo hudng
dan cta can bo k¥ thuat thi cong.
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- Khi thao d& coffa phai thao theo trinh ty hop 1y phai c6 bién phap dé phing
coffa roi, hodc két ciu cong trinh bi sap d6 bat ngd. Noi thao coffa phai c6 rao ngin va
bién bao.

- Trude khi thdo coffa phai thu gon hét cac vat lidu thira va cac thiét bi dét trén
cac bd phan cong trinh sip théo coffa.

- Khi thao coffa phai thuong xuyén quan sat tinh trang cac bd phan két ciu, néu
c6 hién tugng bién dang phai ngimg thao va bao céo cho can bd k§ thuat thi cong biét.

- Sau khi thao coffa phai che chin cac 16 hong cua cong trinh khong duoc dé
coffa d3 thdo 1én san cong tac hodc ndm coffa tir trén xudng, coffa sau khi thao phai
dugc dé vao noi qui dinh.

- Thao d& coffa ddi véi nhitng khoang d bé tong cbt thép co khau do 16n phai
thue hién day du yéu cau néu trong thiét ké vé chong d& tam thoi.

10.2.8. Cong tac lam mai.

- Chi cho phép cong nhan lam cac cong viéc trén mai sau khi can b k¥ thuat da
kiém tra tinh trang két cau chiu luc ctia mai va céc phuong tién bado dam an toan khac.

- Chi cho phép d¢ vat lidu trén mai ¢ nhiing vi tri thiét ké qui dinh.

- Khi dé cac vat liéu, dung cu trén mai phai c6 bién phap chdng lan, trugt theo
mai déc.

- Khi x4y tudng chin mai, lam mang nudc can phai co6 dan gido va ludi bao
hiém.

1.3.9 Céng tac xay va hoan thién.
10.2.9.1Xay twéng.

- Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac xay, kiém tra lai
viéc sép xép b tri vat liéu va vi tri cong nhan ding lam viéc trén san cong tac.

- Khi xay dén d6 cao cach nén hodc san nha 1,5(m) thi phai bac gian gido, gia
do.

- Chuyén vat liéu (gach, vira) 1én san cong tac ¢ d6 cao trén 2(m) phai dung céac
thiét bi van chuyén. Ban nang gach phai c6 thanh chac chan, dam bao khong roi do khi
nang, cAm chuyén gach bing cach tung gach 1én cao qua 2(m).

- Khong dugc phép:

+ Pung ¢ bo twong dé xay, di lai trén bo tudng.
+ Pung trén mai hit dé x4y, twa thang vao tudng méi xay dé 1én xudng.
+Dé dung cy hodc vat liéu 1én bo twdng dang xay
- Khi xay néu gap mua giod (cap 6 trd 1én) pha1 che day chong do. kh01 xay
can than dé khoi bi x6i 16 hodc sap d6, dong thoi moi nguoi phai dén noi an nap an
toan.
- Khi xdy xong tudng bién vé mua mua bio phai che chin ngay.
10.2.9.2Cb6ng tac hoan thién.

- Str dyng dan gido, san cong tac lam cong tac hoan thién phai theo sy hudng
dan cua can bo ky thuat. Khong duoc phép dung thang dé lam cong tac hoan thién &
trén cao.

- Cén bo thi cong phai dam bao viéc ngit dién hoan thién khi chuédn bi trat,
son... Lén trén bé mit cua hé théng dién.

a. Cong tac tréat.

- Trat trong, ngoai cong trinh can sir dung gian gido theo quy dinh ctia quy
pham, dam bao 6n dinh, vitng chic.

- CAm dung chit doc hai dé 1am vita trat mau.
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- Pua vita 1én san tang trén cao hon 5(m) phai dung thiét bi van chuyén 1én cao
hop 1y.

- Thung, x6 ciing nhu cac thiét bi chira dung vita phai dé & nhitng vi tri chéc
chin dé tranh roi, truot. Khi xong viéc phai co rtra sach s€ va thu gon vao 1 chd.

b. Cong tac quét voi, son.

- Gian gido phuc vu phai dam béo yéu cau cua quy pham, chi duoc dung thang
tua dé quét voi, son trén mot dién tich nhod & d6 cao cach mit nén nha (san) <5(m)

- Khi son trong nha hodc dung céc loai son cé chtra chat doc hai phai trang bi
cho cdng nhan mit na phong doc, trudce khi bt dau lam viéc khoang 1h phai mé tit ca
cac clra va céac thiét bi thong gid cua phong d6. Khi son, cong nhan khong duoc lam
viéc qua 2 gio. CAm nguoi vao trong budng di quét son, voi, co pha chat doc hai chua
khé va chua duge thong gid tot.
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CHUONG 11 :KET LUAN VA KIEN NGHI

11.1Két luan

Sau 12 tuan duoc giao nhiém vu thiét ké t6t nghiép, em di ¢ ging téi muc ti da
dé hoan thanh d6 an tot nghiép ctia minh. Trong pham vi d an tot nghiép, em da thuc
hién dugc cac cong vige sau:

- Hoan thanh nhiém vu thiét ké kién trac: Thiét ké téng mat béng, cac mat b.'?mg,
mat dirng, mat cit cua cong trinh.

- Hoan thanh nhiém vy tinh toan thiét ké két cau:

+ Tinh toan thiét ké cac 6 san tang dién hinh

+ Tinh toan thiét ké cau thang b tang dién hinh.

+ Tinh toan thiét ké két cAu khung truc 3

+ Tinh toan thiét ké két cAdu mong dudi cot

- Hoan thanh nhiém vy thiét ké t6 chtrc thi cong cong trinh.

- Lap du toan phan ngam cong trinh,
11.2Kién nghi
11.2.1So dé tinh va chwong trinh tinh

Véi su trg gitip dic luc cua may tinh dién tur vigc thiét ké két cau nha cao téng da
trd nén dé dang hon trudc rat nhiéu. Vi vay, dé c6 thé tinh toan két cau sat véi sy lam
viéc thyc té clia cong trinh, chiing ta nén xdy dung mé hinh khung khong gian. So véi
viéc xdy dung khung phang, viéc xay dung khung khong gian s& tranh duoc céc sai s6
trong qua trinh quy tai ciing nhu xét dén kha ning 1am viéc thuc té cua két ciu cong
trinh.

Véi cong trinh nha cao tang nén sir dung phan mém ETABS Nonlinear V 9.0.4
dé tinh toan thiét ké két cAu cong trinh.
11.2.2Két cau méng

Hién nay, c6 nhiéu giai phap két ciu mong duoc sir dung cho nha cao tang:
Mong coc ép, mong coc dong, méng coc khoan nhdi... va viéc lua chon giai phap
mong con phu thudc vao diéu kién dia chat khu vuc xay dung.

Véi cac cong trinh nha cao tang c6 vi tri xdy dung xen k& trong khu vuc dong
dan cu sinh séng thi giai phap mong t6i wu nhat 1a phwong an moéng coc khoan nhdi.
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