LSI NOI PAU

Vi su dong y cua Khoa Xdy Dung em da duoc lam dé tai :
"THIET KE TRU SO LIEN CO QUAN SO 2 TINH QUANG NINH"

Dé hoan thanh d6 4n nay, em da nhan su chi bdo, huéng dan an can ti mi
clia thady gido huéng dan: Pgs-Ts.Nguyén Xuan Lién va thidy gido Ths. Cu
Huy Tinh. Qua thoi gian lam viéc véi cdac thay em thdy minh trudng thanh
nhiéu va tich luy thém vao quy kié€n thitc von con khiém t6n cua minh.

Cac thay khong nhitng da huéng dan cho em trong chuyén mon ma ciing
con ca phong cach, tac phong lam viéc cia mot ngudi ky su xay dung.

Em xin chan thanh bay td long cam on sau sic cua minh d6i véi su giup
dd quy bau do cua cac thay gido huéng dan. Em ciing xin cam on cac thay, co
gido trong Khoa Xay Dung cung cac thay, co gido khac trong truong da cho em
nhitng kién thitc nhu ngay hom nay.

Em hiéu ring hoan thanh mot cong trinh xay dung, mot d6 4n t6t nghiép
k¥ su xay dung, khong chi doi hdi kién thic da hoc dugc trong nha truong, su
nhiét tinh, cham chi trong cong viéc. Ma con 1a ca mot su chuyén nghiép, kinh
nghiém thuc t€ trong nghé. Em rdt mong dugc su chi bao thém nita cua céc
thay, co.

Thoi gian 4 nam hoc tai truong Pai hoc da két thic va sau khi hoan thanh
do6 4n t6t nghiép nay, sinh vién ching em sé€ la nhitng k§ su tré tham gia vao
qua trinh xay dung dat nudc. Tat ca nhitng ki€n thic da hoc trong 4 nam, dac
biét 1a qud trinh on tap thong qua do 4n t6t nghiép tao cho em su tu tin dé c6
thé bat dau cong viéc clia mot k§ su thiét k€ cong trinh trong tuong lai. Nhitng
kién thic d6 c6 duoc 1a nho sy huéng dan va chi bao tan tinh cta cac thay gido,
cO gido truong.

Em xin chdn thanh cdm on!

Hdi Phong, ngay 15/10/2009

Sinh vién: Doan Vian Phuong
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PHAN I:

KIEN TRUC
(10 %)

Nhiém vu thiét ké:
- Tim hiéu cong niang va kién tric cong trinh.
- Thé hién cédc ban vé kién tric.
Ban vé kem theo:
- 1 ban vé& thé hién mit ding, mat cit cong trinh.

- 2 ban v& mit bang cong trinh.

Gi4o vien huéng dan: PGS.TS NGUYEN XUAN LIEN



MG PAU
Tén cong trinh:
TRU SO LIEN CO QUAN SO 2 TINH
QUANG NINH.

1) Pia diém xay dung:
Vi tri dia ly:

Khu do6 thi méi thanh phé Ha Long

Mit chinh cong trinh huéng Nam. Ba phia Bic, Dong, Tay c¢6 dudng giao
thong loai nho

Dién tich khu dat:

S =26,1x47,7 =1245 m?, c6 dang hinh chit nhat.

2) Su can thiét phai dau tu xay dung:

Nhitng nim gin day nén kinh t€ nudc ta dang chuyén minh tir nén kinh t&
tap trung, bao cdp sang nén kinh t€ thi trudong dudi su dinh huéng xa hoi chu
nghia va chiu su quan ly cia nha nudc. Cong cudc xay dung xa hoi chi nghia vi
th€ cang trd nén khé khan va phiic tap trong nén kinh t€ ¢6 lam co hoi ma ciing
nhiéu thiach thic nay. Vi thé€, nang cao nang luc quan 1y cta cdc co quan nha
nudc 1a mot yéu ciu tat yéu dé ki€ém sodt dugc cdc van dé phic tap phat sinh
trong thoi ky nay. Dang va nha nudc c6 rat nhiéu chinh sich mdé ctra nén kinh
t€ tao diéu kién va khuyén khich tat ca cdc thanh phan kinh t€ phat trién va di
lén. T cdc nganh nghé truyén thong dén cdc nganh nghé mdi phat trién trén
moi linh vuc nhu: nong nghiép, cong nghiép, giao thong van tai, xay dung,
thuong mai du lich...Chinh vi vy nén kinh t€ cta ching ta dang can mot hé
thong quan ly du manh ca vé€ co sG vat chat, vé nhan luc, vé trinh do va phuong
tién k¥ thuat hién dai nham dap dng dugc nhu cdu trén.

Nhu vay, nén kinh t€ nuéc ta dang trén da phat trién theo xu hudng toan
cau héa va m& rong giao dich vdi cac nude trong khu vuc va trén thé gidi,

Vi vay can thiét phai c¢6 su dau tu thich ding cho co quan quan 1y nha nudc
dé xiing tAm vGi su phat trién chung cta ca nudc, tao bo mat van minh hién dai
cho thanh phd, nhat 1a khi ching ta m& ctra sé can giao dich truc ti€p nhiéu hon
v6i nudc ngoai.

Toa nha tru s& lién co quan s6 2 tap trung nhi€u co quan quan trong cla
tinh nhu s& nong nghiép, s& cong nghiép, s& tai nguyén moi trudng, s& van hoa
thong tin s& thuy san... vi vay cang can c6 mot co s vat chat hién dai, da stc
ddp tng nhu cau lam viéc cua cdc co quan nay. Mac du da cé nhiéu toa nha
cung muc dich duogc xay dung méi va hién dai song van chua ddp ing nhu cau
quan 1y trong thoi ky méi. Chinh vi vay, viéc xay dung Tru s& lién co s 2 tinh
Quang Ninh chinh 12 dé mot phan nao ddp dng yéu cau bic thi€t d6, dong thoi



la mot cong trinh lam dep cho bo mat tinh.
3) Nhiém vu, chitc nang cua cong trinh:

Cong trinh tru s& lién co quan s 2 tinh Quang Ninh duoc xay dung theo
quy hoach da dugc Nha nudc phé duyét, nham tao diéu kién co s& vat chat cho
cdc co quan cua nha nudc trong tinh, m& rong pham vi hoat dong ctia cic co
quan nay véi cac co quan khac trong nudc va qudc t€. Nhiém vu cua cac co
quan trong cong trinh khong giong nhau vé nghiép vu, cich thic nhung cing
nham muc dich chung 12 dam bao hoat dong trong cac linh vuc khac nhau cua
cac co quan nha nudc trong tinh : nhu s& nong nghiép, s6 y té.

4) Hién trang cua khu vuc xay dung:

La mot cong trinh dugc xay chen trong thanh phd, nam trong ving quy
hoach chung ctia tinh, vi tri khu dat xay dung nam bén mat dudng mat do ngudi
qua lai 16n, xung quanh déu 12 khu dan cu dong ddc nén viéc van chuyén
nguyén vat liéu va té chitc tap két vat lieu khong phai 12 khong gap khé khan
nhat 1a trong thoi diém hién nay. Viéc 4ch tic giao thong chua dugc gidi quyét
mot cach triet dé dong thoi khé trdnh khoi anh hudng cta qué trinh xay dung
t61 cdc cong trinh xung quanh.

5) Giéi han ctua do an tot nghiép:

5.1) Muc tiéu, nhiém vu cua doé dn:

Do 4n tot nghiép 12 nhiém vu quan trong va Ia kién thitc téng hop cla tat
ca cdc mon hoc chuyén nganh. Do d4, sinh vién lam d6 4n t6t nghiép la mot
qud trinh tong két, qud trinh tap duogt ra soat lai kié€n thitc da dugc hoc va cé co
hoi hoc hoi thém céac kién thic méi nay sinh trong qud trinh lam d6 an va tur
chinh cédc thay huéng dan clia minh. D€ tir d6 gitp ich cho sinh vién truéc khi
di sau vao thuc t€ va biét cach van dung hgp 1y nhitng ki€n thic da dugc hoc &
trong nha truong.

5.2) Pham vi gidi quyét cdc vdn dé ciua do dn t6t nghiép:

Do d6 an t6t nghiép dugc thuc hién trong thoi gian la 14 tuan véi nhiém vu
tim hiéu kién tric, thi€t k& két cau, lap bién phdp k§ thuat, bién phdp t6 chic
thi cong cong trinh. Nhu vay, do thoi gian ¢6 han nén d6 dn tot nghiép duge
chia thanh cac phan chinh véi ty 1é€ nghién cttu nhu sau:

Kién tric: 10%

Két cau :45%

Thi cong :45%



CHUONG I: CO SO THIET KE
I) PIEU KIEN TU NHIEN:

1) Pia hinh khu vuc:

Cong trinh tru s& lién co quan s6 2 tinh Quang Ninh nam trong khu vuc
thanh ph6é dugc quy hoach méi. La cong trinh xay chen trong thanh ph6, mat
bing xay dung bang phing. N6 nim trong khu vuc thanh phd nén rat thuan tién
cho giao thong di lai.

2) Pia chat thuy van:

- Cdc chi tiéu co 1y cua cac 16p dat nén:

Két qua tham do va xtu ly dia chat du6i cong trinh dugc trinh bay trong
bang dudi day:

Lép dat Day (m) | Do sau (m) | y (T/m?) ¢ (d0) 1 (kG/m?)
Dat dap 1 1 1,7 - -
A sét déo cting 4 5 1,94 15 900
Sét déo ctng 10 15 1,96 17 4400
Bin sét pha 12 27 1,65 9 700
A sét déo mém 10 37 1,82 12 2000
Soi cuoi - - 2 33 10000

-Diéu kién dia chat thuy van :

Muc nuéc ngam tuong doi 6n dinh & do sau —5m so vdi c6t tu nhién, nude it an mon.

3) Khi hau:

Khi hau Quang Ninh tiéu biéu cho khi hau cédc tinh mién bac Viét Nam,
mot nam ¢6 bon mua xuan ha thu dong. Pay la ving nhiét déi gié6 mua, mua ha
néng 4m mua nhiéu gi6é thinh hanh la gié dong nam. Mua dong lanh kho hanh {t
mua gié thinh hanh 1a gié dong bac.

Nhiét do khong khi trung binh 12 21 d6 C. P9 4m khong khi trung binh
hang nam 1a 84%. Trong d6 luong mua trung binh hang nam 1én dé€n 1700 dén
2400mm. S6 ngay mua hang nam 1a 90- 170 ngay. Mua tap trung nhiéu vao
mua ha. Nhat 1a thing 7 thang 8, mua dong chi mua khoang 150 dén 400mm.
So vé6i cédc tinh Bac bo, Quang Ninh chiu dnh hudng cta gi6 dong bac manh
hon, day 1a noi dau séng ngon gié. Gié théi manh va so véi cdc noi cung vi do,
lanh hon tit 1 dén 3 do.

Quang Ninh ciing chiu anh huéng cta gié bdo, nhat la vao thang 7, 8, 9.
bao cé cudng d6 manh nhat 1a cdc ving ven bién.

Tuy do dién tich 16n nén khi hau gitta cdc vung khac nhau. Huyén dia dau
Mobng Cai lanh hon lai mua nhi€u: nhiét do trung binh hang nam la 22 d6 C
lugng mua trung binh hang nam t&i 2751 mm. Huyén Yén Hung & tin cung
phia nam nhiét do trung binh nam la 24 d6 C lugng mua trung binh nam la 1700




mm. Vung ndi cao Hoanh B6 Ba Ch& c¢6 khi hau khd khac nghiét méi nam
thudng ¢6 20 ngay swong mudi va luogng mua hang nam thap. Cing 12 mién ndi
nhung Binh Liéu lai ¢c6 mua 16n 2400 mm. Mua dong kéo dai t6i 6 thang. Vung
hai dao lai khong phai 1a noi mua nhiéu nhat chi 1700 dén 1800 mm. Nhung lai
l1a noi nhi€u swong mi vao mua dong.

4) Moi truong sinh thai:

Do cong trinh dugc xay dung trong thanh pho va mot mat gidap véi truc
duong chinh, xung quanh khong c6 cdc nha mdy cong nghiép ma la cdc khu dan
cu, nén van dé 6 nhiém vé khong khi va nudc 1a khong ddng ké. Ngoai ra ngudn
nudc cua khu vuc duoc 1ay tir nguon nudc cua thanh ph6 thuong la nudc may
nén dam bao vé sinh cho nguoi dung ciing nhu dam bao chit lugng nudc cho
viéc thi cong cong trinh.

II) PIEU KIEN XA HOL, KINH TE:

1) Diéu kién xa hoi:

- Cong trinh duoc dat tai khu vuc méi duge quy hoach cua thanh pho, tai
day c6 nhiéu trung tAm mua bédn, dich vu va thuong mai cta thanh phd nén tinh
hinh an ninh chinh tri luén lu6én 6n dinh va an toan dudi su kiém sodt clia cic
luc luong cong an, dan phong va céc té chitc doan thé thanh nién xung kich.

2) Piéu kién Kinh té:

2.1) Duong giao thong:

Cong trinh nam trén truc chinh cua khu vuc mdi quy hoach. Pay 1a nit
giao thong chinh cta thanh phd; rat thuan tién cho viéc di lai va cho viéc giao
thong cung cdp vat liéu cho cong trinh.

2.2) Théng tin lién lac, dién va cdp thodt nudc:

Day 1a cong trinh thudc du dn nha nudc va tuy dac thu ctia cac nganh khac
nhau nhung do tinh quan trong ctia cdc co quan trong toa nha nén van dé thong
tin lién lac cling dugc rat chu trong. O khu vuc xay dung c6 cac dudng day
dién, duong day dién thoai rat thuan tién. Ngoai ra con c6 hé thong Internet dap
tng nhu cdu st dung cho ca mot khu vuc. O khu vuc nay, do nhu cdu sit dung
cua mot khu dan cu rong 16n, cua cac khach san, nha hang, cac cong trinh cong
cong khac nén c6 mot hé thong cép thoat nudc riéng cua khu vuc dudi sy quan
1y ctia quan nén né dédp tng du yéu cau cla cong trinh dat ra.

2.3) Mdt bang xdy dung:

Mit bing xay dung cua cong trinh vudng van, thuan tién cho cong tic bo
tri trang thi€t bi, cdc may mdéc va bo tri cac khu chitc nang dé dé quan 1y va thi
cong cong trinh.

2.4) Ngudn cung cdp vdt liéu:

Do cong trinh nam ngay trén truc dudng chinh nén ngudn cung cip vat liéu
xay dung rat doi dao tir cac tinh dua vé.






CHUONG II: GIAI PHAP KIEN TRUC

I) QUY HOACH TONG MAT BANG, PHAN KHU CHUC NANG:

Bat ky mot nha cong cong nao ciing ¢cé mot hé thong khong gian tao nén
cac loai phong. Nha & cong cong dugc phan khu chiic nang mot cach rd rang va
riéng biét theo nhitng nhém sau:

1) Nhom cac phong chinh:

- Céac phong lam viéc: thudng 1a cdc phong c6 thé khai thic st dung cho
mot tap thé nhoé cac d6i tuong, phuc vu theo mot cong niang nhat dinh, can tao
duoc mot do ciach ly twong doi dé dam bao cédc tién nghi sinh hoat can thiét.
Thong thudng trong mot phong c6 thé sinh hoat vai chuc ngudi dong thoi, véi
dién tich phong trung binh tir 30 dén 80 m? va chiéu cao khong quéd 4m.

- Trong cdc co quan hanh chinh su nghiép, phong lam viéc phai dap dng cho moi
nhan vién van phong phéi ¢6 mot ban 1am viéc gan lién 1-2 ngan ta c6 kém thém mot
ngan kéo dé tu lieu va mot ghé tua. Anh sdng c6 thé 12 4nh sdng nhan tao cuc bo hay dan
déu. Do tinh chit cla tru s& 1am viéc nén vian phong thuong trang bi nhitng ban lam viéc
c6 chd dé mdy vi tinh, thiét k& theo kiéu truot di dong, c6 thé thu gon dién tich.

2) Nhom cac phong phu:

Pay thudng la cdc phong nhim dé thda man céc chifc niang thit yéu va dé phuc vu
hoat dong phu trg clia ngoi nha, bao gom céc phong phu hd trg cho cic phong chinh,
khong c6 tinh chat quyét dinh do6i véi dac thu cong nang st dung va hinh thic kién tric:

e Tién sanh: 1a khu khong gian 16n nhat cia khu vuc ctra vao. Day 1a khong
gian lam nhiém vu giao hoa trung gian noi that va ngoai that nén dam bao dic€u
kién chi€u sdng tu nhién t6t, c6 tam nhin thoang, tao dugc maoi lién hé hitu co
gitta canh quan bén ngoai va noi that bén trong. Tién sanh cua cong trinh dugc
xtt ly bang nhitng mang kinh 16n sudét tir san 1én tran, dugc bd tri thém nhiéu
cay canh tao su twoi mat cua thién nhién vao trong cong trinh.

e C4dc phong phu khédc: Géan vdéi tién sanh con ¢6 bo phan thudng truc, bao
vé, ti€p d6 la khong gian cho cua khach vao giao dich. Ngoai ra con c6 khu vé
sinh, phong dién thoai cong cong, chd cho khach rat tién ty dong.

e Khéi vé sinh nha cong cong: Thong thudng chi ¢6 chd vé sinh khong c6
chd tam. Khdi vé sinh duoc thiét k€ tach roi thanh hai khu vuc nam va nit. Khoi
vé sinh duoc sap x€p phan b6 dam bao di€u kién déu dan theo céc tang, khoi no
chong 1én khoi kia dé dam bao dudng 6ng cdp thodt nudc thong sudt va ngin
nhdt. D€ dam bao khu vé sinh khong anh hudng dén moi trudng xung quanh thi
khu vé sinh dugc thi€t k&€ & cudi cta cong trinh, khu vuc it ngudi qua lai. Khu
vé sinh duoc bo tri cac trang thiét bi hién dai vGi cac chau rlra tay, may say
kho, guong soi. Cac khu vé sinh dugc bo tri dam bao yéu cau kin ddo nhung
ciing dé tim. Tudng vay cdch ly la tudng cao dén st tran. Vach ling ngan che
gitta cdc phong ca nhan cao qua dau nguoi. Cac duong ong cap thoat nudc tir



ting no xuong tang kia dugc che dau nguy trang dé dau di dam bao yéu cau
thaAm my.

3) Nhom khong gian phuc vu giao thong:

Hanh lang: Duoc ddm bao chi€u sdng va bé rong theo ding quy dinh dé
dap tng yéu cau thoat nguoi an toan khi can so tan nhanh ra khoi nha khi cé su
cO xay ra

Cau thang bo: Bao gom thang chinh, thanh phu va su ¢6

Thang chinh va phu: bé tri & sanh khu vuc vao cua chinh va cac ndt giao
thong chinh. Pugc thiét k& dep va sang trong, du 4nh sidng dé chiéu sing.

Thang su c6: dung khi c6 tinh trang nguy hiém nhu hdéa hoan, dong dat...
c6 thé duoc dat trong hay ngoai nha véi bé rong theo tiéu chuidn nha nudc.

Thang mdy: bao géom thang mdy diung cho nhan vién va khach hang dung
chung. Thang mdy dugc thiét k€ theo tiéu chudn.

II) VI TRI CONG TRINH THIET KE XAY DUNG:

Cong trinh dugc xay dung ding theo vé6i dinh hudng quy hoach chung cua
thanh phd. Cong trinh dugc dat tai khu vuc thuan tién vé mat di lai, ¢6 hé thong
giao thong cong cong phuc vu. Ngoai ra cong trinh con dugc dat tai khu dat c6
diéu kién thodt nudc tot, c6 dudng ti€p can cdac phuong tién chita chdy, ciu
nguy.

Trén téng mat bang, cong trinh duogc dat tai trung tam cta khu dat, dam
b4o c6 dudng giao thong di xung quanh cong trinh, c6 di ché dé b6 tri mdy
moc, thiét bi va cac phong chic nang phuc vu cho cong trudng

1) To chitc giao thong:

Cong trinh phdi dam bao khong & céng ra quang trudng, cdc nut giao thong
dong xe c¢6 ma khong c6 giai phdap bao dam an toan giao thong. Trong cong
truong to chitc giao thong thong qua cdc duong dugc xay dung trude khi thi
cong cong trinh. Con d6i véi cong truong va bén ngoai lién hé v6i nhau bang
cong clia cong trudng noi truc ti€p voi duong di bén ngoai.

2) Kién tric cong trinh:

2.1) Cdp cong trinh:

e Cdp cua cong trinh:

Theo TCVN 2748 : 1991 _ Phan cdp nha va cong trinh. Nguyén tic co ban
quy dinh cdp cong trinh xay dung phai dua vao 2 yé&u td sau:

+ Chat luong st dung (khai thdc): nham dam bao tiéu chudn st dung
binh thuong trong thoi han khai thac ching.

+ Chat luong xay dung cong trinh: tiéu chuidn do bén, tudi tho c6 xét
dén viéc st dung hop ly cac vat liéu, cdu kién xay dung va bao vé ching tranh
moi tdc dong ly hdéa, hda hoc, sinh vat hoc va cac tic dong khic ctia moi
truong.

Nhu vay, day la cong trinh thudc cdp nha nudc nén duoc phan cép I bao



gom chat luong st dung cao (bac I), c6 nién han st dung trén 100 nam (bac I)
va ¢6 do chiu ltra bac 1.

2.2) Ddy chuyén cong ndng:

Vé6i cong nang cua cong trinh 12 d€ phuc vu giao dich va nhan vién vin
phong. Giai phap thuong duogc ap dung trong truong hop nay la dung hanh lang 1am
phuong tién lién hé khong gian cac phong 6¢ duoc tap trung hai phia cia mot hanh lang ,
nit giao thong 12 tién sanh. Tuy hé théng chudi giao thong nay tao su ciing nhic nhung
ranh mach, rd rang khuc triét va it lang phi dién tich phu. Giai phap nay phu hgp véi
cong trinh nay, noi ¢6 nhiéu phong va tirng phong c6 yéu cau cdch ly mdéi hoat
dong dugc.

3) Xac dinh dién tich cong trinh

Cong trinh xay dung trén dién tich: 2881 m?

Dién tich mat bing: 1245 m?

Dién tich lam viéc: 732 m?

4) Phuong an thiét ké cong trinh

4.1) Gidi phdp thiét ké kién tric, dién, nudc:

Hinh thitc mat bang:

Do diéu kién mait bang ctia khu dit xay dung vé mit dién tich va do dac
thi riéng clia kiéu nha cao tdng, mat biang cong trinh dugc bo tri hét sic chit
ché&, vuong vic. Mic du giao thong theo chiéu ding 1a chi dao, nhung phan
tang 1 véi chic nang giao dich 1a chl y&u nén di dugc nghién cttu k§ ludng dé
vira thuan tién cho nguoi dén véi cac co quan, lai tao duoc vé dep cho cong
trinh.

Doi v6i mbi tang, lai ¢c6 mot co quan 1am viéc riéng, cu thé la:

Tang ham: Noi d€ xe.

Tang 1: Noi don tiép.

Tang 2: Trung tam luu tri.

Tang 3: S6 nong nghiép va thanh tra tinh.

Tang 4: S& giao thong van tai va s& noi vu.

Tang 5: So6 y t€ va s thuong mai.

Tang 6: So& xay dung va s6& thuy san.

Tang 7: S& van hod thong tin va s& tai nguyén moi truong.
Tang 8: S& cong nghiép va ban quan 1y du an.

Tang 9: Tang k¥ thuat.

Tang mot, sanh chinh dugc bo tri can xing, vira dong vai tro don tiép,
huéng dan khach vira gitt nhiém vu phan phéi giao thong va phan khu chic
nang ro rang.

Cac tang ti€p theo, tuy vao dac thu cta tiing co quan ma dugc phan bo sao
cho hop ly. Cic phong duoc ngin bing cdc vach ngin nhe, c¢6 thé linh hoat dich
chuyén, tao dugc su linh dong trong mot toa nha véi nhiéu yéu cdu khong gian



khac nhau. Pay la mot giai phap phan chia khong gian rat hop ly.

Tang ham 1a noi dé xe va 1a noi diéu hanh k§ thuat cta cdc thi€t bi nhu
diéu hoa, tram dién, tram bom nudc... phuc vu cho toan toa nha.

Tang ma4i ciing 1a ting k§ thuat ngoai ra con dé lam kho chita d6.

Khu vuc ndi bo gom kho, phong luu trit, phong hop, phong lam viéc..., tuy
theo tinh hinh cu thé clia cdc tdng ma c6 thé khdc nhau nhung nhin chung duogc
bo tri xung quanh con khu vuc dén ti€p khdch & vi tri trung tam dé khach dén
c6 thé dé dang tim duogc noi can dén. Tai cdc tdng déu c6 noi chd doi va phong
don ti€p khach riéng.

Khu vé sinh dugc b6 tri tach biét, khong lam anh huoéng dén viéc di lai va
giao dich ctia khach, song van dat dugc tinh thuan tién, kin ddo trong s dung.

e Hinh thitc vé mat cit:

Tang ham cla cong trinh c6 do cao 3,9m dung dé xe 0td, xe may va bo tri
cac bo phan k¥ thuat ctia nha.

Tét ca cdc ting déu c6 do cao 3,9m phu hop v6i mo duyn kién tric doi véi
cong trinh dan dung.

Cong trinh c6 khung bé tong cot thép, cac cot co ti€t dién chit nhat, kich
thudc ti€t dién thay d6i theo chiéu cao cong trinh.

Cong trinh ¢6 4 cdu thang mdy (1 mdy dé du phong) phuc vu chung cho
viéc 1én xudng cua khach hang va cdn bo cong nhan vién. Long thang mdy dugc
dé bé tong toan khai, ¢6 do cing 16n.

Cong trinh c6 ba cau thang bd. Cac thang bo nay dam bao viéc di lai cho
nhan vién va cho khach dén lam viéc ngoai ra con dé thoat hiém khi c6 su co
nhu chdy nha dong dat xay ra.

Tang ham lién hé v6i bén ngoai nho hai thang thoai danh cho cac phuong
tién co gidi. Ngoai ra c6 mot thang bo, va thang may dan 1én tang 1.

Hé thong cua mat ngoai dugc sit dung kinh khuon nhom. Khuon nhém son
tinh dién mau xanh 14 cay va mau bac (& tang 1, 2). Kinh phan quang mau xanh
14 cay nhat va kinh trdng trang.

Tudng ngoai cic tAng son mau trang va xanh tao su tao nhi cho cong trinh,
nhat 1a d6i véi cong trinh ¢6 chi€u cao (35,1m).

Phian mat san, dugc st dung da granit nhan tao dé hoan thién. Mit bac
thang tang 1,2,3,4 dung d4 granit ty nhién, cac tang trén dung granito.

Tréan cdc ting dugc chon gidi phdp tran phang khung nhom ndi

e Hinh thitc mat dung:

Mat ding cong trinh c6 dang hinh chit nhat ding, ty 1& gitta chi€éu cao va
chiéu ngang da duoc nghién ctu va chon loc sao cho cong trinh mang dang dap
bé thé, vitng chai nhung van giit duoc vé dep thanh thodt. Dé dat duoc diéu nay,
lua chon giai phdp bao che khéi cao tdng bang kinh khuén nhom phéan quang
két hop v6i kinh trong su6t. Mac du mat ding khoi cao ting dugc chia 6 kinh



theo hinh chit nhat dong dang véi toan khdi, nhung véi nhitng bang tudong son
mAau trang nho, dic biét hai khoi tudng diac son mau xanh dam chay suét tir ting
trén cung xudng khoi chan dé€ lam cho cong trinh ¢6 mot mat ding két hop
duoc nhiéu yéu t6 twong phan song lai bé trg cho nhau mot cdch hai hoa : dic -
rong, thanh thoat - vitng chéc....

Khu vuc sanh noi dén tié€p khach, dugc nhan manh bgi vé dep hién dai
nhung khong cau ky. Cac chi tiét phao va go chi trén khoi chan d€ va khoi cao
tang, dac biét 1a gian trang tri trén mdi goi nhd t6i mot vai cong trinh tiéu biéu
trén thé gidi.

e Giai phéap giao thong:

Cong trinh c6 dac thu cta dang nha thdp nén giao thong chiéu ding 1a cha
yé&u va hét stic quan trong. Cong trinh dugc bo tri 4 thang may (1 thang may dé
du phong) va mot thang bo dung chung cho khach hang va nhan vién. Hé thong
thang nay dugc bd tri tap trung ké sit nhau, tao thanh mot nit giao thong chinh
lién hé v6i cédc tang theo chiéu ding, dong thoi day ciing 12 dudng thodt hiém
khi ¢6 su c6. Khu vuc cau thang dugc lién hé truc ti€p vé6i sanh va hanh lang
cdc tdng nén rat thuan lgi cho viéc st dung. Pé bio dam cong tdc bao vé an
toan cho co quan, cdc ting déu bd tri clra ra vao & khu vuc cdu thang dé thuan
tién cho viéc kiém duyét bdo dam an ninh, trat tu va an toan.

C6 mot thang bo danh riéng cho cdn bd co quan, dong vai tro lién lac noi
bo giita cac tang. Cau thang duoc bo tri tach roi va lién hé truc ti€p véi khu vuc
lam viéc ctia cdn bod co quan dong thoi thuan tién cho viéc quan 1y bao vé noi
bo.

Trén cac tdng dién hinh, do chic nang 1am viéc 12 chi yé€u nén viéc bo tri
giao thong trong tirng tang tuy thudc vao yéu cau nghiép vu cla tang, s6 luong
ngudi, cdch sap x&p ban ghé€ clung cdc phuong tién thi€t bi phuc vu dé luva chon
giai phdp tot nhat cho giao thong noi bo tang. Céc tang dién hinh ¢6 khong gian
lam viéc rong, duoc lién hé v6i hé thong thang va khoi phu trg bang hé thong
hanh lang rong 1,80+2,10 m, c6 ctra kinh ngan che cé tic dung chi€u sang,
cach am , cach nhiét tot.

Tang 1, v6i luu luong xe ra vao I6n, nén cong trinh da ba tri ctra vao cho cac phuong
tién xuong tang ham bing dudng ddc thoai véi chiéu rong 4,1 m, dugc lién hé truc tiép véi
truc duong chinh nén bao dam viéc ra vao hét stic thuan lgi . Tang ham con bo tri mot cau
thang bd 1én tang mot danh cho nhitng nguoi gtri xe.

Giao thong trong cong trinh dat dugce sy thuan loi va hgp 1y 1a do viéc sap
x€p mit bang chit ché, gon tap trung. Cic phong chitc nang dugc bo tri lién két
v6i nhau mot cach lién mach, phu hgp véi day chuyén cong niang ctia moi tang.
Giao thong chiéu ding dong vai tro hét stic quan trong trong viéc lién két giira
cdc tang, tao thanh mot mang giao thong chat ché va hop 1y, dac trung cla kiéu
nha thap hién dai.



Khu vuc cau thang dugc bo tri ti€p gidp vGi tuong bién, c6 hé thong clra
kinh chiéu sang tu nhién bao dam khong gian khu vuc thang sdng sua, thuan
tién trong viéc st dung.

e Giai phap cung cép dién va cap thoat nudc:

+ Cap dién:

Cong trinh duoc trang bi cdc thi€t bi cin thi€t theo tiéu chuin clia mot
cong trinh kién c6 hién dai nhu tram bi€n thé, may phat dién, cung cac trang
thiét bi hién dai khdc duoc lap dat trong cong trinh nhdm bao dam viéc st dung
tién lgi, an toan va duy tri dugc thuong xuyén viéc cung cap dién cho cac hoat
dong cua cong trinh. Cong trinh st dung nguén dién ludi quoc gia va nguodn
dién du phong.

+ Cap thoat nudc:

D6i v6i mot cong trinh cao tang, giai phap cdp thoat nude hop li, ti€t kiém
va an toan la hét stc quan trong. Trong cong trinh nay, cac trang thié€t bi phuc
vu cap thoat nudc rat hgp 1y. Khu vé sinh cac tang dugc bo tri tap trung "tang
trén tang" nén viéc bo tri hé thong duong 6ng k¥ thuat hét stc than loi trong thi
cong, st dung va stra chita sau ndy. Pudng 6ng ngin nhat, bo tri gon va tap
trung. Cong trinh dugc trang bi cac hé thong bé chia nudec sach & trén mdi, bé
ngam, tram bom lam viéc theo ch& do tu dong du ap luc can thi€t bom nudc 1én
bé trén tdng mai. Ngudn nudc cap 14y tir mang lu6i cap nudc sach thanh pho.

4.2) Cdc chi tiéu kinh té - ky thudt:

- Hé s6 mat bang k:

Dién tich & (lam viéc) 732
ko = — Z = = 0,587
Dién tich xay dung (san) 1245

- Hé s6 mat bang k;:

Dién tich & (lam viéc) 732

1= ; = = 0,626
Dién tich st dung (san) 1169
- Hé s6 khai tich k,:
Khaoi tich xay dung 1245.35.1 6.6

*" Diéntich& (lélm Viéc) ~ 7329



PHAN II:
KET CAU
(45 %)

Nhiém vu thiét ké:

Giai phap két ciu.
Tinh todn san tdng dién hinh.

Tinh toan khung truc 3.

+ Tinh todn tai trong tdc dung 1én khung truc 3.

+ T6 hgp noi luc.

+ Tinh todn va bo tri cot thép cho khung truc 3.

Tinh mong.

Tinh toan cau thang bo.

Ban vé kem theo:

1 ban vé mat bang két cdu cac tang.

1 ban vé mit bang bo tri thép san va thang.
2 ban vé két cau khung truc 3.

1 ban vé& mit bang va két cdu mong.

1 ban vé mat bang va két cdu thang bo.

Gido vien huéng dan: PGS.TS NGUYEN XUAN LIEN



CHUONG I: GIAI PHAP KET CAU

VA LUA CHON SO BO KICH THUGC

I) LUA CHON GIAI PHAP KET CAU:

Doi v6i viée thi€t k€ cong trinh, viéc lua chon giai phap két cau dong mot
vai tro rat quan trong, bdi vi viéc lua chon trong giai doan nay s€ quyét dinh
truc ti€p dén gia thanh ciing nhu chat lugng cong trinh.

C6 nhiéu giai phap két cdu c¢6 thé dam bao kha niang 1am viéc ctuia cong trinh do
vay dé lya chon dugc mot giai phdp két cdu phi hop can phdi dua trén nhitng
diéu kién cu thé cta cong trinh.

1) Cac giai phap két cau:

Theo cédc dit liéu vé kién tric nhu hinh déng, chiéu cao nha, khong gian
bén trong yéu céu thi cdc giai phdp két cau c6 thé 1a :

1.1) Hé két cdu tuong chiu luc:

Trong hé ndy céc cau kién thing ding chiu luc cta nha I cidc tudng
phing. Tai trong ngang truyén dén cdc tdm tudng qua cdc ban san. C4c tudng
cling lam viéc nhu cdc cong xon ¢6 chiéu cao ti€t dién 16n. Giai phédp nay thich
hop cho nha c¢6 chiéu cao khong 16n va yéu ciu vé khong gian bén trong khong
cao (khong yéu cau c¢6 khong gian 16n bén trong ) .

1.2) Hé két cdu khung chiu luc:

La hé két cau khong gian gom cdc khung ngang va khung doc lién két
vGi nhau cung chiu luc. Dé tang do ciing cho cong trinh thi cdc nudt khung 12 nut
cling
+ Uu diém:

- Tao dugc khong gian rong.
- D& b6 tri mat bang va thoa man céc yéu ciu chiic nang
+ Nhuoc diém:
- D06 ctiing ngang nhé (chua tan dung dugce kha nang chiu tai ngang cta 16i
cung).
- Ty 1& thép trong cac cau kién thuong cao, kich thudc cdu kién 16n (do
phai chiu phan 16n tai ngang)
— Hé k&t cau nay phu hop v6i nhitng cong trinh chiu tai trong ngang nho.
1.3) Hé két cdu 161 chiu luc:

Lai chiu luc c6 dang vo hop réng, ti€t dién kin hodc hd ¢6 tic dung nhan
toan bo tai trong tdc dong lén cong trinh va truyén xudng dat. Hé 15i chiu luc
c6 kha nang chiu luc ngang kha tot va tan dung dugc giai phdp vach ciu thang
12 vdch bé tong c6t thép. Tuy nhién dé hé két cdu thuc su tan dung hét tinh wu
viét thi hé san ctia cong trinh phai rat day va phai c¢6 bién phdp thi cong dam
bao chit luong vi tri giao nhau gitta san va vach.

» Tuy theo cach lam viéc ctia khung ma khi thiét ké nguoi ta chia ra lam 2



dang so do6 tinh: So d6 giang va so d6 khung gidng.
+ So d6 giang: Khi khung chi chiu tai trong theo phuong ding tng véi dién
chiu tai, con tai ngang va mot phan tai ding con lai do vach va 16i chiu. Trong
so d6 nay cac nidt khung dugc cdu tao khdp, cot c6 do cing chéng uén nhd.
+ So d6 khung gidng: Khi khung ciing tham gia chiu tai trong ding va ngang
cung v6i 16i va vach. Vi so do nay cac nut khung 1a nut cing.

1.4) Kétludn:

Qua phan tich mot cach so bo nhu trén ta nhan thdy médi hé k€t cau co ban
clia nha cao ting déu c6 nhitng wu, nhuoc diém riéng. Vé6i cong trinh nay do ¢6
chiéu cao 16n 9 tdng (36,9m ké tir mat dat tu nhién)va yéu cdu khong gian & nén
giai phap tuong chiu luc khé dap ting duge. Véi hé khung chiu luc do ¢6 nhuoc
di€ém 1a gay ra chuyén vi ngang 16n nhung hé két cdu nay lai chiu luc tot, linh
dong trong qua trinh sir dung, dé thi cong. Dung giai phdp hé 16i chiu luc thi
cong trinh can phai thié€t k€ v6i do day san 16n, 16i phan bo hop li trén mat
bang, diéu nay dan t6i kho khan cho viéc bo tri mat bang nhung né lai ¢6 uu
diém 1a chiu tai trong ngang t6t.Vay dé thod min cdc yéu cau kién tric va két
cdu dat ra cho cong trinh ta chon bién phép st dung hé hén hop 1a hé duoc tao
thanh tir sy két hop gitta hai hodc nhiéu hé co ban.

Qua viéc phan tich trén ta nhan thdy so dé khung giing 12 hop 1i nhat. O day
viéc st dung két hop két cau 16i (16i cau thang may) va cac khung ngang clung
chiu tai ding va tai trong ngang s€ lam tang hiéu qua chiu luc cua toan két ciu
lén rdt nhiéu d6ng thoi nang cao hiéu qua s dung khong gian. Dac biét c6 su
hé trg ctia 16i lam giam tai trong ngang tdc dung vao ting khung sé giam dugc
khd nhiéu tri s6 momen do gié gay ra. Su lam viéc dong thoi cta khung va 16i
12 wu diém noi bat cua hé két cdu nay.

2) Lua chon so do tinh:

Kich thude cua cong trinh theo phuong ngang la 26,1m va theo phuong doc
12 47,7m. Nhu vay ta c6 thé nhan thdy do cung clia nha theo phuong doc 16n
hon nhiéu so v6i do ciing cua nha theo phuong ngang. Do vay dé don gian ta
chon mo6 hinh tinh todn 12 mo hinh khung phéng. Khung chon tinh todn la
khung nidm trong mat phang truc 3.

Vi tinh nha theo so d6 khung phang nén khi phan phoi tai trong ta bd qua
tinh lién tuc cia ddm doc hodc ddm ngang. Nghia 1a tai trong truyén 1én khung
dugc tinh nhu phan luc cta dim don gian d6i véi tai trong ding truyén tir hai
phia lan can vao khung

Chuong trinh phan tich noi luc st dung & day la chuong trinh Sap2000 la
mot chuong trinh tinh todn rdt manh va dugc dung phé bi€n hién nay & nudc ta.

3) Lua chon phuong an san:

Trong két cdu nha cao ting san la vach ciing ngang, tinh téng thé yéu cau
tuong doi cao. Hé k&t cau san dugc lua chon chu yéu phu thudc vao, chiéu cao



tdng, nhip va di€u kién thi cong.

+ San suon toan khoi

La hé két cau san thong dung nhét ap dung dugc cho hau hét cac cong
trinh, pham vi sit dung rong, chi tiéu kinh t€ t6t thi cong dé dang thuan tién.

+ San ndm

Tuong duoc st dung khi tai trong st dung 16n, chiéu cao ting bi han ché,
hay do yéu cau vé kién tric san ndm tao duoc khong gian rong, linh hoat tan

dung t6i da chiéu cao tdng. Tuy nhién st dung san ndm s& khong kinh t€ bang
san suon.

D6i v6i cong trinh nay ta thdy chiéu cao ting dién hinh 12 3,9m la tuong
do6i cao doi v6i nha 1am viéc, dong thoi dé€ dam bao tinh linh hoat khi bd tri cac
vach ngan tam, tao khong gian rong, ta chon phuong an san suon toan khoi véi
cdc 0 san dién hinh O1(3,75x4,65) va 02(3,75x3,75)-03(3,75 x5,10) —
04(4,65x5,10) — 05(2,85x5,10)- O6(2,85x4,65)m

II) CHON VAT LIEU SU DUNG:

Nha cao tang thuong st dung vat liéu la kim loai hodac bé tong cot thép.
Cong trinh lam bang kim loai c6 uu diém 1a do bén cao, cong trinh nhe, dic
biét 1a ¢6 tinh déo cao do dé cong trinh khé sup dé hoan toan khi cé dia chén.
Tuy nhién thi cong nha cao tdng bang kim loai rat phic tap, gid thanh cong
trinh cao va viéc bao dudng cong trinh khi da dua vao khai thac sit dung la rat
khé6 khan trong diéu kién khi hau nudc ta.

Cong trinh bang bé tong cot thép c6 nhugc diém 1a nang né, két cdu moéng
16n, nhung khac phuc dugc cdc nhuoc di€ém trén cua két cdu kim loai va dac
biét 1a phit hop vdi diéu kién ki thuat thi cong hién nay cua ta.

Qua phan tich trén chon vat liéu bé tong cot thép cho cong trinh. So bo
chon vat liéu nhu sau :

+ St dung bétong cdp do bén B20 co6:
R, = 11,5 MPa, R,, = 0,90 MPa, E, = 27.10° MPa

+ Str dung thép :
- Thép ¢<12nhém Al : R, =R, =225 MPa, E, = 21.10* MPa
- Thép ¢>12nhém AIl : R, =R, =280 MPa, E, = 21.10* MPa
- Thép ¢>22nhém AIIl : R, = R, = 365 MPa, E, = 20.10* MPa

+ C4c loai vat liéu khac thé hién trong cdc hinh vé& cdu tao.



III) LUA CHON SO BO KICH THUOC:
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Hinh 1.1: Mat bang két c4u san tang dién hinh

1) Chon chiéu day ban san:
+ Chon chiéu day ban san theo cong thic clia tac gia Lé Ba Hu€ :

(Cong thic 1.2 “Khung BTCT toan kh&i” — cht bién PGS.TS.Lé B4 Hué )
okl
 37+8
Trong do:

h

h

b

o =



san).

1, : kich thuéc canh ngén tinh todn ctia ban

1, : kich thudc canh dai tinh toan ctia ban
k : hé s6 tang chiéu day khi tai trong 16n :

k=1 khi q, < 400 daN/m?

k=3 /% khi g, > 400 daN/m?

o 12 tai trong tinh todan phan bd, bao gom hoat tai str dung,
phan tinh tai cau tao san, cic tudng ngan...(khong ké trong lugng clia chiéu day

+ Cau tao va tai trong cac I6p vat liéu san (chua ké ban san BTCT):
San vian phong, hanh lang tdng dién hinh (S2):

|y

| gtc

—Stt op vatiica o Bu
- (m) | (kg/m3) | (kg/m2) (kg/m2)
Gach lat day 1,5cm 0,015 2000 30 1,1 33
2 Vita 16t day 2cm 0,02 1800 36 1,3 46,8
Hé tran kim loai 30 1,3 39
Tong 119
San WC:
Qg SV T d Y | 8ic n | St
- G (m) | (kg/m3) | (kg/m2) (kg/m2)
1 Gach lat day 1,5cm 0,015 2000 30 1,1 33
2 Vita 16t day 2cm 0,02 1800 46,8 1,3 46,8
3 BT chong tham 0,04 2000 88 1,3 96,8
4 Hé tran kim loai 30 1,3 39
Tong 216
San mai S3:
Stt Eopvattiéu o Y Su n Bu
(m) | (kg/m3) | (kg/m2) (kg/m2)
1 Gach lat day 2cm 0,02 2000 40 1,1 44
2 Vita 16t day 2cm 0,02 1800 36 1,3 46,8
3 BT tao doc day S5cm 0,05 2200 110 1,1 121
4 BT chong néng 0,1 800 80 1,3 104
5 BT chong thdm 0,04 2200 88 1,1 96,8
6 Heé tran kim loai 30 1,3 39
Tong 452

San mai S4:




Stt Lép vat licu 0 Y Bu n Bu
(m) | (kg/m3) | (kg/m2) (kg/m2)

1 Gach 14t day 2cm 0,02 2000 40 1,1 44
2 Vita 16t day 2cm 0,02 1800 36 1,3 46,8
3 BT tao doc day S5cm 0,05 2200 110 1,1 121
4 BT chong néng 0,1 800 80 1,3 104
5 BT chong thdm 0,04 2200 88 1,1 96,8
Tong 413

+ Hoat tai sir dung:

P =n. prc

n: Hé so6 vuot tai 18y theo TCVN 2737-1995
n = 1,3 cho cdu thang va khi hoat tai tiéu chuin < 200 kG/m?

n = 1,2 cho cdu thang va khi hoat tai tiéu chuin > 200 kG/m?

Hoat tai phan bo trén san(Theo Bang 3 TCVN2737-1995: tai trong tiéu
chuin phan bé déu trén san va cau thang):

Tai trong tiéu chuan Tai trong tinh toan
Loaiphong Toan phan | Dai han HSVTT 1oan phan | Dai han
(kG/m?) | (kG/m?) (kG/m*) | (kG/m?)
| Hoi trudng | 400 (140 |12 480 | 168
| Hanh lang | 300 100 |12 |360 | 120
| Cdu thang | 300 (100 |12 |360 | 120
| Phong vé sinh | 200 | 70 12 [240 | 84
| Van phong | 200 100 |12 |240 | 120
| Phong KT | 500 | 12 |600 |
Kho 480 1.2 |576
Mii 75 1.3 975
Bé nudc 2300 1.2 2760
Sanh 300 100 |12 [360 120
Viéch ngan tam | 75 1.3 975
Tran kim loai 30 1.3 39




+ Cau tao va tai trong cac 16p vat liéu tuong :

Tuong 220 :
0 Y Sic n St
Stt L6p vat liéu (m) (kg/m3) | (kg/m2) (kg/m2)
1 Gach xay 0,22 1800 396 1,1 435,6
2 Vita trat 0,03 1800 54 1,3 70,2
Tong 506
Tuong 110 :
5 Y Stc n St
Stt L6p vat liéu (m) (kg/m3) | (kg/m2) (kg/m2)
1 Gach xay 0,11 1800 198 1,1 217,8
2 Vita trat 0,03 1800 54 1,3 70,2
Tong 288

Quy déi trong lugng tudng ngan (twdng 110) ra tai trong tinh phan b déu
trén toan dién tich 6 ban :
(Cong thuc 2.9 “Khung BTCT toan khoi” — chu bién PGS.TS.Lé B4 Hué )
— St
95 = G g
Trong do6 :
g, : tai trong trén 1m? tudng
S, : dién tich toan b tuong xay trong pham vi 6 ban ¢6 dién tich S,
(14y so bo chiéu cao tudong bang chiéu cao tdng nha h, = H,)
Coi tuong ngan chay sudt canh dai 6 ban :
4,65x3,9

01(3,75x4,65) : g, = 288. _300 KG/m?
2,653, 75

02(3,75x3,75) : g, —288.~°X39 _ 300 kG/m?
3,75x3,75

03(3,75 x5,10): g, = 2882239 _300 kG/m?
5.1x3,75

04(4,65x5,10): g, :288.55’1X3’95:242 kG/m>

05(2,85x5,10): g, 2882239 _304 kG/m?
5.1x2.85

=Lay g, = 300 kG/m? cho tt c4 cdc 6 ban c6 tudng ngan tam.
e Véisan WC O1(3,75x4,65)
- Hoat tai tinh toén : q, = 240 kG/m?
- Tinh tai tinh todn : g, = g, =216 kG/m?*



= Tai trong phan bo tinh toan trén san :
Qo= go + qs = 216 + 240 = 456 kG/m* > 400 kG/m*

k=g o490 g o4
200 ~ 400

Co : a=3’75

2~ _0,806
4,65
Chiéu day san :
1,04.3,75
=———">'" —0,09(m
Mwe 37+8.0,806 (m)

e V61 san nha kho O1(3,75x4,65)
- Hoat tai tinh todn : q,= 576 kG/m?
- Tinh tai tinh todn : g, = g, = 119 kG/m?
= Tai trong phan bo tinh todn trén san :
Qo= 8o+ g, = 119 + 576 = 695 kG/m* > 400 kG/m?

400 400
0: a= 375 =0,806
4,65
Chiéu day san :
12375
" 37+8.0,806
e Vi san hanh lang O1(3,75x4,65)
- Hoat tai tinh to4n : q,= 97,5 + 360 = 457,5 kG/m?
- Tinh ti tinh todn : g, = g, + g, =119 + 300 = 419 kG/m?
— Tai trong phan b6 tinh todn trén san :
qo= g0+ q, = 419 + 457,5 = 876,5 kG/m* > 400 kG/m*

RO R IR
400 400
3,65

Co: a=—+-=0,806
5

=0,104(m)

Chiéu day san :
13375
"t 37+8.0,806
e V&i san van phong 16n nhat O4(4,65x5,10)
- Hoat tai tinh todn : q,= 97,5 + 240 = 337,5 kG/m?
- Tinh tdi tinh todn : g, = g, + g, =119 + 300 = 419 kG/m?
= Tai trong phan bo tinh toan trén san :
Qo= 8o+ q, = 419 + 337,5 = 756,5 kG/m* > 400 kG/m?

=0,112(m)



> k= \/ \/7565—1,24
400 400

Co : a:@=0,912
5,10
Chiéu day san :
1,24.4,65
hp =

—ETY _,129(m)
37+8.0,912

=> Nham dam bao an toan va dé thi cong chon san c¢6 chiéu day 15 cm cho
toan bo tang .

e Tinh san mai S3 v6i 6 san 16n nhat 0O4(4,65x5,10)
- Hoat tai tinh to4n : q,= 97,5 kG/m?*

- Tinh tai tinh toan : g, = g, = 452 kG/m
= Tai trong phan bo tinh toan trén san

Qo= 8o+ q, = 452+ 97,5 = 549,5 kG/m> > 400 kG/m
\/ \/549 5
—> k= =11
400 400
C6: a=2%_0912
5,10
Chiéu day san mai:

(111465 _ 0,117(m)
37+8.0,912

Chon san méai S3 c¢6 chiéu day bang 12 cm

Mai =

e Tinh san mai S4 v6i 6 san 16n nhat O1(3,75x4,65)
- Hoat tai tinh toan : q,= 97,5 kG/m

- Tinh tai tinh todn : g, = g, = 413 kG/m

= Tai trong phan bo tinh todn trén san

Qo= g0+ qs = 413+ 97,5 = 510,5 kG/m?* > 400 kG/m
S k=3 i =3 _510’5 =1,085
V400 \ 400
Co: a=—3’65 =0,806
4,75

Chiéu day san mai:

1,085.3,75 _0,094(m)
37+8.0,806

Mai —

Chon san mai S4 c6 chiéu day bang 10 cm
e Vi san day bé nuéc mai 01(3,75x4,65)
- Hoat tai tinh todn : q, = 2760 kG/m?

C4u tao va tai trong cdc 16p vat liéu san (chua ké ban san BTCT)
Stt L6p vat liéu 5 |

Y | Stc n | 8t



(m) [ (kg/m3) | (kg/m2) (kg/m2)
Vira lang 0,02 1800 36 1,3 46,8
2 BT chong thdm 0,1 2200 220 1,1 242
Hé tran kim loai 30 1,3 39
Tong 328

- Tinh ti tinh todn : g, = g, = 328 kG/m?
= Tai trong phan b6 tinh todn trén san :
Qo= g0+ qs = 328 + 2760 = 3088 kG/m? > 400 kG/m?

7z
.

Sk=g b 3/3088 ~1,98
400\ 400
375

——=0,806
4,65

Chiéu day san :

1,98.3,75

= 2722 _0,17(m
Khe 37 4.8.0,806 (m)

Chon san ddy bé nudc mdi co6 chiéu day bing 17 cm.

Vay cau tao va tai trong cac 16p vat liéu san ké ca ban san BTCT:

San van phong, hanh lang (S2):

Stt opvattita o | Y | Bte n Bu
- (m) [(kg/m3) | (kg/m2) (kg/m2)
1 Gach lat day 1,5cm 0,015 [ 2000 30 1,1 33
2 Vita 16t day 2cm 0,02 1800 36 1,3 46,8
3 Ban BTCT 0,15 2500 375 1,1 412,5
4 Hé tran kim loai 30 1,3 39
Tong 531
San WC:
Stt op vatiien o | Y | Bte n Bu
- (m) [(kg/m3) | (kg/m2) (kg/m2)
1 Gach lat day 1,5cm 0,015 [ 2000 30 1,1 33
2 Vita 16t day 2cm 0,02 1800 46,8 1,3 46,8
3 BT chong thdm 0,04 2000 88 1,3 96,8
4 Ban BTCT 0,15 2500 375 1,1 412,5
5 Hé tran kim loai 30 1,3 39
Tong 628
San mai S3:
Stt Lép vat lieu 8 ‘ Y ‘ g, n g,




(m) | (kg/m3) | (kg/m2) | (kg/m2)
1 Gach lat day 2cm 0,02 | 2000 40 1,1 44
2 Vita 16t day 2cm 0,02 | 1800 36 1,3 46,8
3 BT tao doc day S5cm 0,05 2200 110 1,1 121
4 BT chong néng 0,1 800 80 1,3 104
5 BT chong thdm 0,04 | 2200 88 1,1 96,8
6 Ban BTCT 0,12 | 2500 250 1,1 330
7 Hé tran kim loai 30 1,3 39
Tong 782
San mai S4:
Stt Lép_vat liéu S ¥ Bt n Bt
S (m) | (kg/m3) | (kg/m2) (kg/m2)
1 Gach lat day 2cm 0,02 | 2000 40 1,1 44
2 Vira 16t day 2cm 0,02 1800 36 1,3 46,8
3 BT tao doc day Scm 0,05 | 2200 110 1,1 121
4 BT chong néng 0,1 800 80 1,3 104
5 BT chong thdm 0,04 | 2200 88 1,1 96,8
6 Ban BTCT 0,12 | 2500 250 1,1 275
Tong 688
San ddy bé nudc mai :
| gy YRy 3 Y 8ic n St
e (m) | (kg/m3) | (kg/m2) (kg/m2)
1 Vita lang 0,02 1800 36 1,3 46,8
2 BT chong thdm 0,1 2200 220 1,1 242
3 Ban BTCT 0,17 2500 425 1,1 467,5
4 Hé tran kim loai 30 1,3 39
Tong 795

2) Chon tiét dién dam:

+ Chon chiéu cao tiét dién ddm theo cong thic:
(Cong thac 1.5 “Khung BTCT toan kh6i” — chu bién PGS.TS.Lé Ba Hu€ )

h =2k M

be

Trong do:

h —chiéu cao dam, chon céc tri s6 phu hgp véi kich thudc van khuon




R,- cuong do chiu nén tinh toan cua bé tong.

Véi bé tong B20 ¢c6 R, =11,5 MPa =115.10* kG/m?

b — Bé rong ctia dam 1dy: b=(0,3 +0,5)h va phu hgp véi kich thude van
khuon: 200; 220; 250; 280; 300; 400; 450; 500; 550; 600 mm....

k — Hé so diéu chinh momen do chua ké dén su 1am viéc siéu tinh cla so
do6 két cdu, su tang momen do tai trong ngang, ¢ thé 14y: k= 0,6 = 1,2

M, — momen 16n nhét trong ddm don gian véi tai trong xdc dinh gan
ding theo pham vi truyén tai:

a) Dam phu doc 1 =5,1 (m):

+ Mait bang dién truyén tai ctia dam:

©

T
g
R

W 2

+ Tai trong ding tac dung 1én 1m? san :
- Hoat tai tinh todn : q,= 97,5 + 240 kG/m?*
- Tinh ti tinh todn : g, = 531 + 300 kG/m?
— Tai trong phan bo tinh todn trén san :
Qo= 2o+ q. = 531 + 300 + 97,5 + 240 = 1168,5 kG/m>
Dé don gian cho tinh todn ta c6 thé bi€n do6i tai trong phan bo theo tam
gidc va hinh thang vé tai trong phan b6 déu twong duong dé tinh todn. (Trén co
sO diéu kién can bang do vong tai gitta nhip).

Véi tai trong A : q=>.0.=
Vi tai trong hinh thang:
|
=k.g..>
g =K.q, ”

Trong d6: q:12 tai trong phan bd qui déi 16n nhit tdc dung trén 1m dai
dam.
q, :tai trong cha ban san (kG/m?)
k=1-24+



In
F= 21,

1,: canh ngéan 6 ban.

1,: canh dai 6 ban.
Tacé:1,x1;,=3,75 x 5,1 (m)
I, 375

S B=—=2"2-0368 = k=1-28°+4>=1-2.0,368+ 0,368= 0,77
2l, 251

Tai trong hinh thang: g, =k. q0 =0,779.1168,5. % =1708 (kG/m)

Tai trong phan bo déu trén dam : q=2.9,,=2.1708=3416 (kG/m)
gl®> 3416.5,1°
.
Chon b; =0,2 m

=> h=2.(0,6:12). |0 __ 0264 :+ 0,527 m, Chon hy = 0,4 m
\115.10°0,2

—>bxh=02x 04 (m)
b) Dam phu ngang 1 = 9,3 (m):

\

@ ©

+ Tai trong phan b6 tinh todn trén san : q,= 1168,5 kG/m?
Taco: 1, x1;,=3,75 x 4,65 (m)
3,75

gt J3T5 6403 s k=1-282+ F=1- 20,408+ 0,403= 0,74
2l, 251

=M, = =11106(kGm)

+ Mat bang dién truyén tai cia dam:

@ ,

4650

4650

@ |

7500

Tai trong hinh thang: g, =k. q0 I =0,740.1168,5. 3—275 =1622 (kG/m)

— Tai trong phan bo deéu trén dam 1 q=2.q,,=2.1622=3244 (kG/m)



qli®  3244.9,3

=My == =35072 (kGm)
+ Tai trong tap trung tinh todn gitta dam :
2

_ Do san truyén vio : P, =2.q,.S,, = 2.1168.5. 1> =8216 (kG)
- Do dam phu 0,20 x 0,40 m :

| DAM 0,2 x 0,4 (m) |

n | b/d(m) | b/l (m) | y(kg/m3) | q(kg/m)
BT 1,1 0.2 0,4 2500 220
| Vita trat 1,3] 0,015 | 0,7 | 1800 | 24,6 |
| | Téng | 245 |

P, = 245.3,75 = 917 (kG)
> P=P,+P,=8216+917 = 9133 (kG)

Pl 9133.9,3

= M, = ';i‘

= 21234 (kGm)

= M, = My, + My, = 35072 + 21234 = 56306 (kGm)

Chon b; =0,3m

=> h=2.(0,6:12) |—02 __ (485 + 0,969 m, Chon h, = 0,6 m
115.10°.0,3

=>bxh=03x0,6 (m)

¢) Dam chinh doc 1 = 7,5 (m):

+ Mat bang dién truyén tai cia dam:

3750

3750

4650

4650

7500

+ Tai trong phan bé tinh todn trén san :
Qo= go+ qs = 531 + 300 + 97,5 + 240 = 1168,5 kG/m?



(kG)

Tdi trong tam gidc: q, =§.qo.|5“ =g.1168,5.3’—275 =1369 (kG/m)

— Tai trong phan bo déu trén dam : q=2.q,,=2.1369=2738 (kG/m)

2 2
M, = % _ 2738% _19252 (kGm)

+ Tai trong tap trung tinh toan gitta dam :
- Do san truyén vao :

3,75 (4,65-3,75)+4,65 3.75
2 2

P,=2.40.(2.S, +S4,)=2.1168,5. [2. j=28592

- Do dam phu 0,2 x 0,4 m : P, = 245.3,75 =917 (kG)

- Do dam phu 0,3 x 0,6 m :

DAM 0,3 x 0,6 (m)

‘ ‘ b/ ‘ h/1 ‘ v(kg/m3‘ q(kg/m
(m) (m) ) )

| BT | 1.1 0,3 | 0,6 | 2500 | 495 |

| Viatdt | 1,3 0,015] 1,2 | 1800 | 42 |

’ Téng 537 ‘

P; =537.(3,75+4,65) = 4510 (kG)
- P=P, +P, + P;=28592 4917 +4510 = 31319 (kG)

_m, - P1_3131975

. ~58723(kGm)

= M, = My, + My, = 19252 + 58723 = 77975 (kGm)

Chon by = 0,4 m

=> h=2.(0,6:12) |11 __ (494 - 0,988 m, Chon hy = 0,8 m
115.10°.0,4

=>bxh=0,4x0,8 (m)



d) Dam chinh ngang 1 = 9,3 (m):
+ Mat bang dién truyén tai ciia dim:

3750 3750 3750 3750

4650
D300x600

D200x400 |

4650

@ ® 0

- Tai trong phan bd tinh todn trén san : q,= 1168,5 kG/m?
Co 1, x 1y =3,75 x 4,65 (m)

- p= Ii‘ —ﬁ20,403 =k=1-2p*+3°=1-2.0,403+ 0,403= 0,74

21, 251

- Tai trong hinh thang: q,, = k.qO.IE” =0, 740.1168,5.3’—275 =1622 (kG/m)
+ Tai trong phan b6 déu trén dam : q=2.q,,=2.1622=3244 (kG/m)
qli’  3244.9,3

M, = 209 35072 (kGm
01 8 8 ( )

+ Tai trong tap trung tinh todn gitta dam :

3,75
4

Do san truyén vao : P, =2.q,.5,, = 2.1168,5. =8216 (kG)

Do dam phu 0,20 x 0,40 m : P, =245.3,75 =917 (kG)
- P=P, +P,=8216 +917 =9133 (kG)

_ PI_9133.9,3
02 — 4 -
= M, =M, + My, =35072 + 21234 = 56306 (kGm)
Chon b; = 0,4 m

=> h=2.(0,6+12) |22 __ (430 + 0,839 m, Chon hy = 0,8 m
11510'0,3

—>bxh=04x0,8 (m)
3) Chon chiéu day thang may:

=M

= 21234 (kGm)



Chiéu day ctia 16i thang mdy 1ay theo diéu kién sau day:
(> (16cm, —Ht=—390=19,5¢cm) = Chon t = 25(cm)
20 20
4) Chon tiét dién cot:
Do cang lén cao thi tai trong thiang ding tac dung lén cot cang giam
nén theo tai trong tac dung cot sé co tiét dién giam dan theo chiéu cao.
Cong trinh cao 8 ting va 1 tdng ham,1 ting ky thuat, dé tién cho viéc
tinh to4n va ti€t kiém vat liéu ta thay doi ti€t dién cot 3 14an tai cdc tdng thi 3,
tht 6. Viéc thay d6i ti€t dién phai dam bao sao cho cdc cot khong thay déi qua
nhiéu, 1am nay sinh @ng suét phu 16n.
Cha y:
+ Diéu kién dam thing thép cot dudi 1én cot trén:
d t
h'-h'_1
h, 6
+ Diéu kién 6n dinh. D6 manh A can han ché theo diéu kién sau:
IO
ﬂ, = ? < ﬂ’gh
Trong d6: r — ban kinh quan tinh cua ti€t dién,

et 1 ~ < < ) I
Vi ti€t dién chit nhat ma b la canh nho: 4, =<4,

tga =

b
(r =0,288.b)
Ag, - 40 manh gi6i han:
Véi cot nha: 4, =120, 4, =31,
V6i cau kién khdc: 4y, =200,4, =52,
1, — chiéu dai tinh todn cua céu kién, xdc dinh theo CT: |, =y |

Vi - 1a hé s6 phu thudc vao lién két cua cau kién.
1 — 1a chiéu dai thuc cua cau kién.
a) Cot giita C2 truc C:
Dién tich cdt duoc tinh theo cong thic sau:
N
A=k.—

b
(Cong thie 1.6 “Khung BTCT toan kh6i” — chu bién PGS.TS.Lé B4 Hu€ )

Trong do:
A - la dién tich tiét dién ngang cua cot.

k =0,9+1,1 v6i cot nén diing tam

k =1,2+1,5 v61 cOt nén lé€ch tam

Chon K=1,2.
R, - cuong do chiu nén tinh toan cta bé tong.



Véi bé tong B20 ¢6 R, =115.10* kG/m?
N - luc nén 16n nhat xuat hién trong cot.
N duogc xac dinh gan dung:
N =n. q.F,
Trong do:
n : s6 tang ( ké tir ting dang xét trd 1én)
nha c6 10 tang ké ca tAng ham va tdng mai.

A,: dién tich mat san truyén tai trong.
C3

3
5
o D200X400
8 —
S
3 2
& ]
a c2 D400X800
© [ |
3
2
S |
K
3
2
C1
® [ | i
3750 3750 3750 3750
7500 7500
@ ©) @

Hinh 1.2: Mat bang dién truyén tai cua cot C2
+ Cot C2 chiu tai trén mot dién tich 1a A, =7,5x8,4 = 63m?.

q: Tai trong tuong duong tinh trén mdi mét vuéng mit san trong dé gém
tai trong thudng xuyén va tam thoi trén ban san, trong lugng dam, tuong cot
dem tinh ra phan bd déu trén san.

q, =g+ q=>531+(97,5 + 240) =868,5 kG/m?
Trong lugng dam : D200x400 : P1 = 245.7,5 = 1837,5 (kG)
D300x600 : P2 = 537.(3,75+4,65) = 4511 (kG)
D400x800 : P3 = 940.((3,75+4,65) + 7,5) = 14946 (kG)

DAM 0,4 x 0,8 (m)
n | b/®d(m) | h/l (m) y(kg/m3) q(kg/m)

BT (1,1 04 | 08 | 2500 | 880
Viatdat  [1,3] 0015 | 1,7 | 1800 | 60
Téng 940

= P =P1+P2+P3 =1837.,5 +4511 +14946 = 21330,5 (kG)
+ Trén mdi cot C2 chiu tai trén mot dién tich 1a A, =3,75x3,75 = 14m>.
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Hinh 1.3: Mat bang dién truyén tai cua cot C2 trén mai
_C6: qug =97,5 +688 =785,5 kG/m?
- Trong luong dam : D200x400 : P1 = 245.3,75/2 = 459 (kG)
D300x600 : P2 = 537.3,75/2= 1007 (kG)
D400x800 : P3 =940.3,75.2= 7048 (kG)
= P =P1+P2+P3 =459 +1007 +7048 =8514 (kG)

e DGi v6i cot tr tang ham 1én tang 2:
9.(868,5.63+ 21330,5) +1.(785,5.14 + 8514)
115.10*

Chon cot c6 tiet dién 1,0 x 0,6 m c6 A = 0,6 m?

e DaGi v6i cot tir tang 3 dén tang 5:

6.(868,5.63+ 21330, 5) + 1.(785,5.14 + 8514)
115.10*

Chon cot c6 tiét dién 0,8 x 0,6 m c6 A = 0,48 m*

e D3i v6i cot tir tAng 6 dén tang mai:

3.(868,5.63+ 21330, 5) +1.(785,5.14 + 8514)
115.10°

Chon cot c6 tiét dién 0,6 x 0,6 m ¢6 A = 0,36 m?

b) Cot bién C4 truc F :

A=12. =0,7345(m?)

A=12. =0,496(m°)

A=12.

= 0,258(m?)

c4 D400X800
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Hinh 1.4: Mat bang dién truyen tai cua cot C4



+ Cot C1 chiu tai trén mot dién tich 12 A, =7,5x4,65 =35m?.
Cot bién C1 truc A cao 9 tdng tir ting ham dén mai.
- q: Tai trong tuong duong tinh trén moi mét vuéng mat san
q, = g+ q=531+(576+240)/2 = 939 kG/m?
- Trong luong dam : D200x400 : P1 = 245.7,5/2 =917 (kG)
D300x600 : P2 = 537.4,65 = 2498 (kG)
D400x800 : P3 = 940.(4,65 + 7,5) = 11417 (kG)
= P =P1+P2+P3 =917 +2498 +11417 = 14832 (kG)
+ Trén mdi cot C4 chiu tai trén mot dién tich 12 A, =3,75x4,65 = 17,5 m*.

C4

D400X800
® "
3
S
g D200X400
3 -
g
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C3
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Hinh 1.5: Mat bang dién truyén tai cua cot C4 trén mai
- C6: qug =97,5 +688 =785,5 kG/m?
- Trong lugng dam : D200x400 : P1 = 245.3,75/2 = 459 (kG)
D300x600 : P2 = 537.4,65/2= 1248,5 (kG)
D400x800 : P3 = 940.(3,75+4,65)= 7896 (kG)
= P =P1+P2+P3 =459 +1248,5 +7896 =9603,5 (kG)

e D3Gi vGi cot tir tang ham 1én tang 2:
9.(939.35+14832) +1.(785,5.17,5+ 9603, 5)
115.10°
Chon cot c6 ti€t dién 0,9 x 0,5 m ¢6 A = 0,45 m?

e Doi v6i cot tr tAng 3 dén tang 5:
6.(939.35+14832) +1.(785,5.17,5 + 9603, 5)
115.10°
Chon cot c6 tiét dién 0,7 x 0,5 m c6 A = 0,35 m?

e Doi vGi coOt tir tang 6 d€n tAng mai:

3.(939.35+14832) +1.(785,5.17,5+ 9603, 5)
115.10*

Chon cot c6 tiét dién 0,5 x 0,5 m c6 A = 0,25 m?

A=12. =0,471(m?)

A=12. =0,322(m?)

A=12. =0,173(m?)
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( Céc kich thudc nay ¢6 thé dugc thay doi sau phan tinh thép).
IV) SO PO TINH TOAN KHUNG PHANG:
1) So do hinh hoc:

D40x80  D20x40  D40x80 D20x40 D40xB80  D20x40  D40x80
I{ ”””””””” | S | ‘l ””””””” | |
D40x80 ! D40x80 ! D40x80
£50x50 C60x60 ‘ C60x60 ‘ C50x50

D40x80

D20x40

D40x80

De0x40

D20x40

D40x80 D40x80 ‘
fffffffffff | ,,,,mﬁ,,,,,,,I,,,,mw,,,,,,,ﬁl

‘ £50x70

D40x80
C60x80

D40x80
C60x80

D40x80 ‘

CS0x70 |,

o |
o | | |
o8
™
D40x80  D20x40  D40x80 ‘ D20x40 ‘ D40x80  D20x40  D40x80 ‘
|
\ S | EEEEEEEEEEEE D | EEEEEEEEE H |1
S 1
© D40x80 D40x80 D40x80
e "TRTUT) | cs0xs0 C60x100 | | C60x100 | | C50x50
— -3.900
Q]
|
L] L] L] ]
45 9300 7500 9300 450

)

D)

©

Hinh 1.6: So do hinh hoc khung ngang truc 3

2) So do két cau:



Mo hinh héa két cau khung thanh cdc thanh ding (cot) va cac thanh ngang
(dam) v6i truc cua hé két cau dugc tinh dén trong tam ti€t dién cta cac thanh.

2.1) Nhip tinh todn cua ddm:

Nhip tinh todn ciia ddm 14y bang khoang cach giita cdc truc cot.

+ Xac dinh nhip tinh toan cua dam AC:

Lie=L, +hy/2 —he/2=93+009/2—0,52=9,5 (m)

(& day truc cot la truc cua cot tang 6 dén ting mai)

+ Xac dinh nhip tinh toan cua dam CD:

lpc =L, =7,5 (m)

+ Xac dinh nhip tinh toan cua dam DF:

Lie= Ly +hy/2 — hoe/2 =93 +0,9/2 — 0,5/2 = 9,5 (m)

(& day truc cot 1a truc cua cot tang 6 d€n tang mai)

2.2) Chiéu cao cua cot:

Chiéu cao cua cot 14y bang khoang cdch giita cac truc dam.
(dam c6 tiét dién nho hon).

+ Xac dinh chiéu cao cot tAing ham:

Lua chon cao do0 mat méng bang cao do mat san tdng hdm (cot -2,10m so
v6i mat dat):

—h,, =H,—hy/2 =3,9-0,8/2=3,5(m)
Véi H, - 1a chiéu cao ting .

hy — 1a chiéu cao dam.

+ Xdac dinh chiéu cao cot tang 1,2,3,...,mai:
h,=H, = 3,9 (m)

Ta c6 so do két cdu duoc thé hién nhu sau:
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D40x80 D40x80

C50x30 C60x60 C60x60
D40x80 D40x80 D40x80

C50x30 C60x60 C60x60 C50x50
D40x80 D40x80 D40x80

C50x50 Ce60x60 C60x60 C30x50
D40x80 D40x80 D40x80

C50x30 C60x60 C60x60 C50x50
D40x80 D40x80 D40x80

C50x70 C60x80 C60x80 C50x70
D40x80 D40x80 D40x80

C50x70 CE0x80 C60x80 C30x70
D40x80 D40x80 D40x80

C30x70 C60x80 C60x80 C50x70
D40x80 D40x80 D40x80

C50x390 C60x100 C60x100 C50x30
D40x80 D40x80 D40x80

C50x390 C60x100 C60x100 C50x30
D40x80 D40x80 D40x80

] C50x90 Ce60x100 C60x100 E570x79? -
N/ /A W/ VA Vi
J 9500 7500 9500

Hinh 1.7: So d6 két cAu khung ngang truc 3



CHUGNG II: THIET KE SAN TANG DPIEN HINH
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MAT BANG KET CAU SAN TANG DIEN HINH



Céc 0 san tang dién hinh O1(3,75x4,65) va 02(3,75x3,75) — 03(3,75
x5,10) — 04(4,65x5,10) — 05(2,85x5,10) — 06(2,85x4,65) m.
1) Thiét ké 6 san vé sinh 01(3,75 x 4,65):
a) SO liéu tinh todn:
+ Beé tong B20 c6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al ¢6 R;=2250 (kG/cm?)
Vé6i 1,=3,75 (m) ;1,=4,65 (m) c6 :
X4c dinh nhip tinh todn :
Khoang cach noi gitta hai mép dam :
L,= 3,75-0,3/2-0,4/2 =3,4 (cm)
L,=4,65-0,2/2-0,4/2 =4,35 (cm)
be _435_4 57922
|, 34
Xem ban chiu u6n theo 2 phuong, do yéu ciu chong tham cta san nha
vé sinh va dé ting do an toan thiét k€& theo so d6 dan hoi:
4350

3400

+ Tai trong tinh toan :
- Tinh tai tinh toan : 628 kG/ m?
- Hoat tai tinh todn : 240 kG/ m?
— q, = 628 + 240 = 868 kG/m?
b) Xac dinh noi luc:
Trén so d6 momen duong theo 2 phuong M, & M, momen am M; & My

M] =1’1’11P; M]zklp.
M2 = m2P , Mn = kzP.
P=1,x1l,xq,

P=3,4x4,3x 868 =12838 kG
Tra bang 1-19 “S6 tay thuc hanh két cau cong trinh” PGS.PTS. Vii Manh
Hung v6i 1,,/1,,=1,279 va ndi suy ta co:
V6i mo6 men am tra so d6 4 canh ngam ta dugc: k, = 0,0474
k, = 10,0290



4350

Mi

Mi

MIl M2 Ml %ﬁ

M1

3400
]
l
]
!

U

Mi

Ml
bl e
1
W
S0 do 4 canh ngam

V6i mo men duong tra so do 4 canh khép ta duge: m, = 0,0447
m, = 0,0274

4350

; ; '\A2 M1
M1
W

So do 4 canh khép
=> M, =0,0447 x 12838 = 573,80 kGm = 57380 KGcm
M, = 0,0474 x 12838 = 608,52 kGm = 60852 KGcm
M, =0,0274 x 12838 = 351,76 kGm =35176 KGcm
M;; = 0,0290 x 12838 = 372,30 kGm = 37230 KGcm
¢) Tinh todn cot thép:
Chia ban thanh dai rong 1m dé tinh
Ta c6 ti€t dién tinh todn : bx h =100 x 15 (cm)
Gia thiét a,= 1,5 cm = hy; = h- a,=15-1,5=13,5 cm
* Tinh cot thép theo phuong 1,: (3,75m)
+ Cot thép duong:
M 57380
" R,bhi  115.100.13,5?

=>( = 0,5x[ 1+ 1-2¢, ] = 0,986

3400

a =0,027 < a

0,3 (R, <15MPa)

plI—



A M 57380

" R.h, 2250.0,986.13,5
A 1916
~ 100h, 100.13,5

=1,916 cm?

.100% =0,142% >p_. % = 0,05%

1%

Chon ¢8 => a, = 0,503 cm?. Khodng cach c6t thép:

g &b _0503100 o 0
A 1916

— Chon thép $85200 c6 A, = 23 _100.0,503
S

=2,515cm? > 1,916 cm?;

= A _ 2515 16006 =0.186%
100h,  100.13,5

1%
+ Cot thép am:
M, 60852

a, = =
R,bh2 ~ 115.100.135

=>C = 0,5x[ 1+ 1—2a_ ] = 0,985
Ao M _ 60852
R.h, 2250.0,985.13,5
A 2,033
100.h, 100.13,5
Chon ¢8 = a, = 0,503 cm?. Khoang céch c6t thép:
a;b 0,503.100
A 2,033
= Chon thép $8s200 c¢6 A, = 2,515 cm* > 2,033 cm?; u% = 0,186%
* Tinh c6t thép theo phuong 1,: (4,65m)
hoy = hyy- 0,5.(d,+d,)=13,5 - 0,5.(0,8+0,8)=12,7 cm
+Cot thép duong:

=0,029<a, =0,3

pl =

=2.033 cm?

n% = .100% =0,151% > % = 0,05%

=24,74cm

g oM, _ 35176
" R,bh,  115.100.12,7

=>C = 0,5x[ 1+ Jl—Zam 1=0,990
M, 35176
 R.Ch,  2250.0,990.12,7
A 1243
100.h, 100.12,7

= Chon thép $8s200 c¢6 A, = 2,515 cm? > 1,243 cm?;

R _ 2515 140062 0.198%
100h, 100127

= 0,019 < o,y = 0,3

= 1,243 cm?

W% :100% = 0,098% >11,... % = 0,05%

n% =

+Cot thép am:



g - My _ 37230
" R,bh,  115.100.12,7

=>( = 0,5x[ 1+ f1-2a, ] = 0,990
M, _ 37230

R.Ch,  2250.0,990.12,7
A 1316
100.h,, 100.12,7

= Chon thép $8s200 c6 A, = 2,515 cm? > 1,316 cm? ; u% = 0,198%
2) Thiét ké 6 san 16n nhat 04(4,65 x 5,10):

a) SO liéu tinh todn:
+ Bé tong B20 c6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al ¢6 R,=2250 (kG/cm?)

Vé6i l,= 4,65 (m) ;1,=5,10 (m) c6 :
X4c dinh nhip tinh toén :
Khoang cach noi gitta hai mép dam :
L,= 4,65-0,2/2-0,4/2 =4,35 (cm)

L,=5,10-0,4/2-0,4/2 =4,7 (cm)

= 0,02 < a, = 0,3

S

=1,316cm?

W% .100% = 0,104%>p1,.. % = 0,05%

I 4,7
12 -0 _108<2
l, 4,35
Xem ban chiu uén theo 2 phuong , tinh todn theo so d6 khép déo .
4700
MB1
MB1
o MA2 M2 MB2 M1
S = <t <
~ M1
MA
MAT
MA2 MB2

W
+ Tai trong tinh todan :

- Tinh ti tinh todn :g = 531 +300 =831 kG/cm?
- Hoat tai tinh to4n :p = 97,5 +240 =337,5 kG/cm?
— Tai trong toan phan : q, = 831+ 337,5 = 1168,5 kG/m?
b) Xac dinh noi luc:
Trén so d60 momen duong theo 2 phuong M, & M,
momen am M, & My, , M, & My,



rohe 4T _j0geo
l, 4,35
Ding phuong trinh 6.3a (Trong cudn “san swon BTCT toan khdi” cua

Gs.Nguyén Dinh Céng) tinh todn c6t thép b tri déu nhau trong méi phuong:
2
qblll (Sltz_lll)

= (2M, + M, + M)l + CM, + My, + Mgyl

12
Aj= DA B = S A= Sag o Meg o
Ml Ml M2 MZ Ml

Bang 6.2 - cudn “san swon BTCT toan khéi” ciia Gs.Nguyén Pinh Cdng

|
r=% 1 1,2 1,4 1,6 1,8 2
t1
0 1 0,85 0,62 0,5 0,4 0,9
A, B, 1,4 1,3 1,2 1,0 1,0 1,0
A, B, 1,4 1,0 0.8 0,7 0,6 0,5

Tra bang, ndi suy =60 =0,94; A, =B, =1,36; A, =B, =124
Coi M, 12 4n, cdc gi4 tri khac tinh theo M,
Thay vao phuong trinh ta c6:

1168,5.4,35° W =(2+1,36+1,36).4,7.M, +(2+1,24+1,24).4,35.0,94.M,

1168,5.4,35( 3.4,7 4
= AL ( 3.4, ’3)5= 443,55
12.40,5

M, = 443,55 kGm = 44355 kGcm
M, = 41694 KGcm
M,,; = My, = 60323 KGcm
M,, = Mg, = 51700 KGcm
¢) Tinh todn cot thép:
Chia ban thanh dai rong 1m dé tinh
Ta c6 tiét dién tinh toan : b x h = 100 x 15 (cm)
* Tinh cot thép theo phuong 1,: (4,65 m)
Gia thiét a,= 1,5 cm = h, = h- a,=15-1,5=13,5 cm
+Cot thép duong:
a, = M, = = 44355 - =0,021 <o, =03
R,bh2 ~ 115.100.13,5
=>( = 0,5x[ 1+ 1-2a, 1= 0,989
M, _ 44355
"7 R.Ch,  2250.0,989.13,5

=> M,

= 1,476 cm?




o= A __L476

= = .100% =0,109% > % = 0,05%
100.h, 100.13,5

Chon ¢8 => a,= 0,503 cm?. Khodng cach c6t thép:
_ ab _0,503.100
A 1,476
= Chon thép $8s200 c¢6 A, = 2,515 cm? > 1,476 cm? ; p% = 0,186%
+Cot thép am:
M, 60323

o, =—2 = = =0,029 < a, =0,3
R,bhZ ~ 115.100.135

=>( = 0,5x[ 1+ 1-2a, ] = 0,985

A~ Mu _ 60323
R.h,  2250.0,985.13,5

A 2,015
100.h, 100.13,5

=34,08cm

=2.,015 cm?

1% .100% =0,15% >p,...% = 0,05%

Chon ¢8 => a,= 0,503 cm?. Khodng cach c6t thép:
ab 0,503.100
A 2015

= Chon thép $8s200 c¢6 A, = 2,515 cm? > 2,015 cm? ; p% = 0,186%
* Tinh co6t thép theo phuong 1,: (5,10 m)

25cm

Theo phuong canh dai ta c6
Cot thép duong M, = 41694 kGem < M,
Cot thép am My, = 51700 kGem < My,
Thép theo phuong canh dai dat theo ciu tao ¢8s200.
3) Thiét ké 6 san O1(3,75 x 4,65):
a) SO liéu tinh todn:
+ Bé tong B20 ¢6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al c6 R =2250 (kG/cm?)
Véi 1,= 3,75 (m) ;1,= 4,65 (m) ¢6 :
X4c dinh nhip tinh toén :
Khoang cach noi giita hai mép dam :
L,= 3,75-0,3/2-0,4/2 = 3,4 (cm)
L,=4,65-0,2/2-0,4/2 =4,35 (cm)

! :ﬁ:1,279<2

hv3
|, 34

Xem ban chiu uén theo 2 phuong , tinh todn theo so d6 khép déo .
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MB1
MB1
o MA2 M2 MB2 M1
<1 <t <1
o
M1
MA1
MA1
MA2 MB2

W
+ Tai trong tinh toan :

- Tinh tai tinh todn :g = 531 +300 =831 kG/cm?
- Hoat tai tinh to4n :p = 97,5 +240 =337,5 kG/cm?
— Tai trong toan phan : q, = 831+ 337,5 = 1168,5 kG/m?
b) Xdc dinh noi luc:
Trén so d6 momen duong theo 2 phuong M, & M,

moémen am M,, & Mg, , M, & Mg,

by (435 1,279<2

l, 34

Diing phuong trinh 6.3a (Trong cudn “san sudn BTCT toan khéi” ctia Gs.Nguyén

Dinh Cong) tinh todn c6t thép bé tri déu nhau trong méi phuong:
2
qbltl (31l2_lll)

=(2M, + M, + Mp)l, + CM, + My, + Mp))l,

AL B = MBI; A, = MA2; B, = MB2; 0 z&
Ml Ml M2 M2 Ml
Tra bang, noi suy =0 =0,759; A, =B, = 1,261; A, = B, =0,921
Coi M, 1a 4n, cdc gid tri khac tinh theo M,
Thay vao phuong trinh ta co:

1168,5.3,4 W =(2+1,261+1,261).4,35.M, + (2 +0,921+0, 921) 3,4.0,759.M,

1168,5.3,4( 3.4,35 3%
= =367,14
12.29,59

M, = 367,14 kGm = 36714 kGcm
M, = 27871 KGcm
M,, = My, = 46296 KGem
M,, = My, = 25669 KGem
c) Tinh todn cot thép:

=> M]



Chia ban thanh dai rong 1m dé tinh
Ta c6 tiét dién tinh toan : b x h = 100 x 15 (cm)
* Tinh cot thép theo phuong 1,: (3,75 m)
Gia thiét a,= 1,5 cm = h, = h- a,=15-1,5=13,5 cm
+Cot thép duong:
M, 36714
" R,bh?  115.100.135’

=>( = 0,5x[ 1+ 1-2¢, ] = 0,991
M, 44355
*T R.Ch  2250.0,991.135
woo = A _ 1219
100.n, 100.13,5
Chon ¢8 => a, = 0,503 cm?. Khodng cach c6t thép:
a;b 0,503.100
A 1219
— Chon thép $8s200 c¢6 A, =2,515cm? > 1,219 cm? ; p% = 0,186%
+Cot thép am:
M, 46296
oy = 2 = 2
R.bh?  115.100.13,5

=>( = 0,5x[ 1+ 1-2a, ] = 0,989
A~ My _ 46296
"7 R.Ch,  2250.0,989.135
o= A 154
100.h, 100.13,5
Chon ¢8 = a,= 0,503 cm?. Khoang cdch c6t thép:
a,.b 0,503.100
A 1541
= Chon thép $8s200 c¢6 A, = 2,515 cm? > 2,015 cm? ; p% = 0,186%
* Tinh cot thép theo phuong 1,: (4,65 m)
Theo phuong canh dai ta c6
Cot thép duong M, = 27871 kGem < M,
Cot thép am M, = 25669 kGem < My,
Thép theo phuong canh dai dat theo cdu tao ¢8s200.
4) Thiét ké 6 san 02(3,75 x 3,75):
a) SO liéu tinh todn:
+ Bé tong B20 c6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al c6 R=2250 (kG/cm?)

a = 0,018 < a, = 0,3

= 1,219 (cm?)

.100% =0,09% >p,...% = 0,05%

=41,25(cm)

= 0,022 < a, = 0,3

= 1,541 (cm?)

.100% =0,114% >p... % = 0,05%

=32,6(cm)




Véi 1,=1, = 3,75 (m) c6 :
X4c dinh nhip tinh toédn :
Khoang cach noi gitta hai mép dam :
L,=3,75-0,3/2-0,4/2 =3,4 (cm)
L,=3,75-0,2/2 - 0,4/2 = 3,45 (cm)
b, 345 =1015<?2
l, 34

Xem ban chiu uén theo 2 phuong , tinh toan theo so d6 khép déo .

3450
MB1
MB1 <
o MA2 M2 MB2 M
K< < <>
o
M1
MA1 4
MA1
MA2 MB2
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+ Tai trong tinh todan :

- Tinh tai tinh todn :g = 531 +300 =831 kG/cm?
- Hoat tai tinh to4n :p = 97,5 +240 =337,5 kG/cm?
— Tai trong toan phan : q, = 831+ 337,5 = 1168,5 kG/m?
b) Xdc dinh néi luc:
Trén so d6 momen duong theo 2 phuong M, & M,

momen am M,, & My, , M, & My,

by (345 1,015<2

l, 34

Ding phuong trinh 6.3a (Trong cudn “san swon BTCT toan khoi” cua

Gs.Nguyén Pinh Céng) tinh todn c6t thép b tri déu nhau trong mbi phuong:
2
qbltl (31l2_lll)

= (2M, + M, + Mg)l, + CM, + My, + Mp))l,

B — MBI. A — MA2. B — MB2
Ml ’ 1 Ml , ? M2 , ? M2

Tra bang, ndi suy =60 =0,989; A, =B, =1,393; A, =B, =1,37

Coi M, 1a 4n, cdc gid tri khac tinh theo M,

Thay vao phuong trinh ta cé:

; 0=

|



1168,5.3,4° W =(2+1,393+1,393).3,45.M, +(2+1,37+1,37).3,4.0,989.M,

1168,5.3,4( 3.4,35 3%
= =241,11
12.32,45
M, =241,11 kGm = 24111 kGcm
M, = 23840 KGcm
MAI = MBI = 33587 KGCII’I
MA2 = MB2 = 32661 KGCIII
c) Tinh todn cot thép:
Chia ban thanh dai rong 1m dé tinh
Ta c6 tiét dién tinh toan : b x h = 100 x 15 (cm)
* Tinh co6t thép theo phuong 1,: (3,75 m)
Gia thi€t a;= 1,5 cm = h, = h- a;=15-1,5=13,5 cm
+Cot thép duong:
M, 24111
a. = =
" R,bh}  115.100.13,5

=>( = 0,5x[ 1+ J1-2a_ ] = 0,994

=> Ml

= 0,012 < a, = 0,3

s = M, _ 24111 = 0,798 (cm?)
R..¢.h, 2250.0,994.13,5
A 0798

.100% = 0,059% >, % = 0,05%

u% = =
100.h, 100.13,5

— Chon thép $8s200 c¢6 A, = 2,515 cm? > 0,798cm? ; % = 0,186%
+Cot thép am:
a, = MAlz = 33587 > =0,016 <a,=0,3
R.bh. ~ 115.100.135
=>C = 0,5x[ 1+ Jl—Zam 1=0,992
A My _ 33587
"7 R.Ch,  2250.0,992.135
A 1115
100.h, 100.13,5
= Chon thép $8s200 c6 A, = 2,515 cm? > 1,115cm? ; u% = 0,186%
* Tinh c6t thép theo phuong 1,: (3,75 m)
Theo phuong canh dai ta c6
Cot thép duong M, = 23840 kGem < M,
C6t thép am M, = 32661 kGem < M,
Thép theo phuong canh dai dat theo ciu tao ¢8s200.
5) Thiét ké 6 san 03(3,75 x 5,1):
a) SO liéu tinh todn:

= 1,115 (cm?)

W% .100% =0,0826% >p,... % = 0,05%



+ Bé tong B20 c6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al c¢6 R=2250 (kG/cm?)
Vé6il, =3,75 (m); I, = 5,1 (m) ¢6 :
X4ac dinh nhip tinh toén :
Khoang cach noi gitta hai mép dam :
L,= 3,75-0,2/2-0,4/2 =3,45 (cm)
L,=5,1-0,4/2-0,4/2 =4,7(cm)
I 4,7

w2 - 1 _1362<2
|, 3,45
Xem ban chiu u6n theo 2 phuong , tinh todn theo so d6 khdp déo .
4700
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MB1
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+ Tai trong tinh todan :

- Tinh tai tinh todn :g = 531 +300 =831 kG/cm?
- Hoat tai tinh todn :p = 97,5 +240 =337,5 kG/cm?
— Tai trong toan phan : q, = 831+ 337,5 = 1168,5 kG/m?
b) Xdc dinh néi luc:
Trén so d6 momen duong theo 2 phuong M, & M,
momen am M,, & My, , M, & My,

Ding phuong trinh 6.3a (Trong cudn “san swon BTCT toan khoi” cua
Gs.Nguyén Dinh Cong) tinh todn c6t thép bd tri déu nhau trong mbi phuong:

qbltlz (31t2_1t1)

= (2M, + M, + Mg)l, + CM, + My, + Mp))l,

. — MBI . A — MA2 . B — MB2 . M2
M, M, M, 7 M, M
Tra bang, ndi suy =60 =0,664; A, =B, =1,219; A, =B, =0,838
Coi M, la 4n, cdc gid tri khac tinh theo M,

Thay vao phuong trinh ta c6:




1168,5.3,45° W =(2+1,219+1,219).4,7.M, +(2+0,838+0,838).3,45.0,664.M,

1168,5.3,45( 3.4,7 3,4
=> M, = ( )5:421,63
12.29,27

M, =421,63 kGm = 42163 kGcm
M, = 27983 KGcm
M,, = Mg, = 51396 KGcm
M,, = My, = 23450 KGem
c) Tinh todn cot thép:
Chia ban thanh dai rong 1m dé tinh
Ta c6 tiét dién tinh toan : b x h = 100 x 15 (cm)
* Tinh co6t thép theo phuong 1,: (3,75 m)
Gia thiét a,= 1,5 cm = h, = h- a,=15-1,5=13,5 cm
+ Cot thép duong:
LM, 42163
" Rbh? ~ 115.100.135°

=>( = 0,5x[ 1+ fI—2a, ] = 0,990

M, _ 42163 _ 1 402 (cm?)
R.Ch, ~ 2250.0,990.135

o= A 402
100.h, 100.13,5

Chon ¢8 => a,= 0,503 cm?. Khoang cdch c6t thép:
a.b  0,503.100
A 1402
= Chon thép $8s200 c¢6 A, = 2,515 cm? > 1,402 cm* ; p% = 0,186%
+ Cot thép am:
M, _  5139%
" R.bh?  115.100.13,5%

=>¢ = 0,5x[ 1+ J1=2a ] = 0,988

= 0,02 < o, = 0,3

S

.100% =0,104% >u_. % = 0,05%

= 35,8(cm)

=0,025<a, =0,3

(04 pl =

A= Mo o S8 o3 em?
R.Ch  2250.0,988.13,5
A 1713

1% 100% =0,127% >, % = 0,05%

" 100k, 100.13,5

Chon ¢8 => a,= 0,503 cm?. Khoang cach cot thép:
a,.b 0,503.100
A 1713

= Chon thép $8s200 c¢6 A, =2,515cm? > 1,713 cm? ; p% = 0,186%
* Tinh cot thép theo phuong 1,: (5,1 m)

=29,3(cm)



Theo phuong canh dai ta c6
Cot thép duong M, = 27983 kGem < M,
Cot thép am M, = 23450 kGem < M,
Thép theo phuong canh dai dat theo ciu tao ¢8s200.
6) Thiét ké 6 san O5(2,85 x 5,1):
a) SO liéu tinh todn:
+ Bé tong B20 c6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al ¢6 R,=2250 (kG/cm?)
Vé6il,=2,85 (m); 1, =5,1 (m) c6:
X4ac dinh nhip tinh toén :
Khoang cach noi giita hai mép dam :
L,= 2,85-0,2/2-0,4/2=2,55 (cm)
L,=5,1-0,4/2-0,4/2=4,7(cm)
by 47 =1,843<2
l, 2,55

Xem ban chiu uén theo 2 phuong , tinh todn theo so d6 khép déo .

4700
MB1
MB1

= MA2 M2 MB2 %\ﬂ
B="r S
N

M1 ]

MA1
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+ Tai trong tinh todn :

- Tinh tai tinh todn :g = 531 +300 =831 kG/cm?

- Hoat tai tinh to4n :p = 97,5 +240 =337,5 kG/cm?
— Tai trong toan phan : q, = 831+ 337,5 = 1168,5 kG/m*
b) Xdc dinh noi luc:
Trén so d6 momen duong theo 2 phuong M, & M,
moémen am M,, & My, , M, & Mg,

It—z = A7 =1,843<2
I, 2,55

Ding phuong trinh 6.3a (Trong cudn “san suon BTCT toan khdi” cua
Gs.Nguyén Pinh Céng) tinh todn c6t thép b tri déu nhau trong mbi phuong:



q,1,°(31,,-1,,)
o2 B8 = (2M + My + M)l + M, + My, + Mpy)ly

B M, o oMy g _ My, g M
M, M2 M, T M, M,
Tra bang, ndi suy =0 =0,508 ; A, =B, =1,0; A, =B, =0,579
Coi M, 1a 4n, cdc gid tri khac tinh theo M,

Thay vao phuong trinh ta c6:

1168,5.2,55° W =(2+1+1).4,7.M, +(2+0,579+0,579).2,55.0,508.M,

1168,5.2,55( 3.4,% 2,
- ( F_319,50
12.22,89

M, = 319,54 kGm = 31954 kGcm
M, =16216 KGcm
M, = Mg, = M, = 31954 KGecm
M,, = My, = 9389 KGem
c) Tinh todn cot thép:
Chia ban thanh dai rong 1m dé tinh
Ta c6 tiét dién tinh todan : b x h = 100 x 15 (cm)
* Tinh c6t thép theo phuong 1,: (2,85 m)
Gia thiét a,= 1,5 cm = h, = h- a,=15-1,5=13,5 cm
+ Cot thép duong va cot thép am: (c6 M, = Mg, = M, = 31954 KGcm)
= SI94_015<q, =03
R.bh ~ 115.100.13,5
=>( = 0,5x[ 1+ 1-2¢, ] = 0,992
A - M _ 31954
"7 R.Ch,  2250.0,992.135
A 106
~100.h, 100.13,5

Chon ¢8 = a,= 0,503 cm?. Khoang cdch c6t thép:
a;b 0,503.100
A 1,06

= Chon thép $8s200 c6 A, = 2,515 cm? > 1,06 cm? ; p% = 0,186%

=> Ml

= 1,06 (cm?)

1% .100% =0,0785% >p... % = 0,05%

=47,45(cm)

* Tinh c6t thép theo phuong 1,: (5,1 m)

Theo phuong canh dai ta c6

Cot thép duong M, = 16216 kGem < M,

Cot thép am M, = 9389 kGem < My,

Thép theo phuong canh dai dat theo ciu tao ¢8s200.



7) Thiét ké 6 san sanh thang 06(2,85 x 4,65):

a) SO liéu tinh todn:
+ Bé tong B20 c6 cudng do tinh todn R,=115 (kG/cm?)
+ Cot thép Al c¢6 R=2250 (kG/cm?)

Vé6il,=2,85 (m); 1, =5,1 (m) c6:
X4c dinh nhip tinh toédn :
Khoang cdch noi gitta hai mép dam :
L,= 2,85-0,3/2=2,7 (cm)

L,=4,65-0,3/2-0,4/2 =4,35(cm)

'Itt—i = ‘12”—?’75 =1611<2
Xem ban chiu uén theo 2 phuong , tinh todn theo so d6 khép déo .
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+ Tai trong tinh toén :

- Tinh ti tinh todn :g = 531 kG/cm?
- Hoat tai tinh toan :p = 360 kG/cm?
— Tai trong toan phan : g, = 531 + 360 = 891 kG/m?*
b) Xdc dinh néi luc:
Trén so do momen duong theo 2 phuong M, & M,
momen am M,, & My, , M, & My,

b 435 16100
l, 27

Ding phuong trinh 6.3a (Trong cudn “san swon BTCT toan khoi” cua

Gs.Nguyén DPinh Céng) tinh todn c6t thép bo tri déu nhau trong mbi phuong:
2
qbltl (31t2_lll)

= (2M, + M, + Mg)l, + CM, + My, + Mp))l,

A1;B1= BI;A2= MA2;B2= MBZ;e z&
M, M, M, M, M,




Tra bang, noi suy =60 =0,495; A, =B, =1,0; A, =B, =0,695
Coi M, la 4n, cdc gid tri khac tinh theo M,
Thay vao phuong trinh ta c6:

891.2,7° W =(2+1+1).4,7.M, + (2 +0,695+0, 695).2, 7.0,495.M,

M- 891.2,7( 3.4,35 z,y_255 50
- b 12.21,93 e

M, = 255,50 kGm = 25550 kGcm
M, = 12635 KGcm
M,, = Mg, = M, = 33508 KGcm
M,, = Mg, = 8781 KGcm
c) Tinh todn cot thép:
Chia ban thanh dai rong 1m dé tinh
Ta c6 tiét dién tinh toan : b x h = 100 x 15 (cm)
* Tinh co6t thép theo phuong 1,: (2,85 m)
Gia thiét a,= 1,5 cm = h, = h- a,=15-1,5=13,5 cm
+ Cot thép duong va cot thép am: (c6 M, = Mg, = M, = 25550KGcm)
M, 25550

a, = - = =~ =0,012<a,=0,3
Rbh ~ 115.100.13,5

=>( = 0,5x[ 1+ 1-2¢, ] = 0,994

A= M o 290 g6 (em?)
R.Ch  2250.0,994.135
A 0,846

.100% =0,063% >p1,.,. % = 0,05%

u% = =
100.n, 100.13,5

Chon ¢8 = a,= 0,503 cm?. Khoang cdch c6t thép:
a;b 0,503.100
A 0,846

= Chon thép $8s200 c6 A, = 2,515 cm? > 0,846 cm? ; u% = 0,186%

=59(cm)

* Tinh cot thép theo phuong 1,: (4,65 m)

Theo phuong canh dai ta c6

Cot thép duong M, = 12635 kGem < M,

Cot thép am M,, = 8781 kGem < My,

Thép theo phuong canh dai dat theo ciu tao ¢8s200.



+ San van phong, hanh lang (S1):

CHUONG III: THIET KE KHUNG NGANG TRUC 3
I) XAC PINH TAI TRONG:

1) Xac dinh tai trong don vi:

1.1) Tinh tai don vi:
a) Tinh tdi san:

| ¢t Lépvatlion | 5 Y Btc St
T (m) | (ke/m3) | (kg/m2) (kg/m2)
1 Gach lat day 1,5cm 0,015 2000 30 1,1 33
2 BT chong thdm nguoc 0,04 2200 88 1,1 96,8
3 Vita 16t day 2cm 0,02 1800 36 1,3 46,8
4 Ban BTCT 0,15 2500 375 1,1 412,5
Tong 589

5 g, = 589 (kG/m?).

+ San van phong, hanh lang (S2):

gs, = 531 (kG/m?). [Tudng ngin tam c6: g, = 300 (kG/m?)]

+ San v¢ sinh (WQC):

gwe= 628 (kG/m?).

+ San mai (S3):

gs; = 782 (kG/m?).
+ San mai (S4):

g, = 688 (kG/m?).
+ San ddy bé nu6c mai:

gg= 795 (kG/m?).
b) Tinh tdi tuong:
+ Tudng xay 220 (mm):

g, =506 (kG/m?).
+ Tudng xay 110 (mm):

g, = 288 (kG/m?).
¢) Tinh tai dam:
+ Dam 0,2x0,4 (m):

g4, = 245 (kG/m?).
+ Dam 0,3x0,6 (m):

g4 = 537 (kG/m?).
+ Dam 0,4x0,8 (m):

243 = 940 (kG/m?).




1.2) Hoat tdi tai don vi:

Tai trong tiéu chuin Tai trong tinh toan
Loai phong | Toan phan | Dai han | HSVT | Toan phan | Dai han
(kG/m?) (kG/m?) (kG/m?) (kG/m?)

Hoi truong 400 140 1.2 480 168
Hanh lang 300 100 1.2 360 120
Cau thang 300 100 1.2 360 120
Phong vé sinh 200 70 1.2 240 84
Van phong 200 100 1.2 240 120
Phong KT 500 1.2 600
Kho 480 1.2 576
Mai 75 1.3 97,5
Bé nudc 2300 1.2 2760
Sanh 300 100 1.2 360 120
Véch ngan tam 75 1.3 97.5
Tran kim loai 30 1.3 39

1.3) Quy doi tdi trong:
Dé don gian cho tinh todn ta c6é thé bién ddi tai trong phan bo theo tam
gidc va hinh thang vé tai trong phan b6 déu twong duong dé tinh todn. (Trén co
sG diéu kién can bang do vong tai gitta nhip).
. . |
Cong thuc quy doi: q= k.qS.E"

Trong d6: - g:la tai trong phan bo qui déi 16n nhat tdc dung trén 1m dai

- q, :tai trong ctia ban san (kG/m?)

- 1,: canh ngén 6 ban.

- 14: canh dai 6 ban.

a. Voi 6 san lon, kich thuoc 3,75 x 4,65 (m):

Tai trong phan b6 tdc dung lén khung c6 dang hinh thang. D€ qui doi
sang dang tai phan bé hinh chit nhat, ta cdn xdc dinh hé s6 chuyén doi k:

kK=1-24% + §°

I 3,75
2, 2.4,65
b. Vi 6 san nho, kich thuoc 3,75 x 3,75 (m):
Tai trong phan b6 tic dung 1én khung c6 dang tam gidc. Dé qui déi sang

V61 f= =0,403 >k =0,740

dang tai phan bo hinh tam giéc, ta c6 hé s6 chuyén déi k = 5/8 = 0,625.



BANG QUY POI TAI TRONG PHAN TINH TAI

SAN In(m) Id(m) | gs(kg/m2) q (kg/m)
3.75 4.65 589 Tam giac| 690
S1 = 0.403 H.thang | 818
= 0.740
3.75 4.65 531 Tam giac| 622
S2 = 0.403 H.thang | 737
= 0.740
3.75 4.65 831 Tam giac| 974
S2+Gst = 0.403 H.thang | 1154
= 0.740
3.75 4.65 782 Tam giac| 916
S3 = 0.403 H.thang | 1086
= 0.740
3.75 4.65 688 Tam giac| 806
$4 = 0.403 H.thang | 955
= 0.740
3.75 4.65 628 Tam giac| 736
WC = 0.403 H.thang 872
= 0.740
) 3.75 4.65 795 Tam giac| 932
BE = 0.403 H.thang | 1104
= 0.740




BANG QUY POI TAITRONG _ PHAN HOAT TAI

SAN In(m) Id(m) [gs(kg/m2) q (kg/m)

3.75 4.65 576 Tam giac 675

Kho = 0.403 H.thang 800
= 0.740

3.75 4.65 360 Tamgiac 422

Hanh lang = 0.403 H.thang 500
= 0.740

3.75 4.65 360 Tamgiac 422

Sanh = 0.403 H.thang 500
= 0.740

3.75 4.65 240 Tam giac 281

Van phong = 0.403 H.thang 333
= 0.740

3.75 4.65 337.5 Tamgiac 396

Van phong +Vach = 0.403 H.thang 469
= 0.740

3.75 4.65 600 Tamgiac 703

Phong KT = 0.403 H.thang 833
= 0.740

3.75 4.65 240 Tam giac 281

wC = 0.403 H.thang 333
= 0.740

3.75 4.65 97.5 Tam giac 114

Mai = 0.403 H.thang 135
= 0.740

3.75 4.65 2760 Tamgiac 3234

Bé nudc = 0.403 H.thang 3831
= 0.740

2) Xac dinh tinh tai tac dung vao khung K3:




+ Tai trong ban than cta cdc két cdu dam, cot khung s& dugc ké dén khi
khai bao trong lugng ban than trong SAP2000.
+ Viéc tinh todn tai trong vao khung dugc thé hién theo 2 cach:

- Céch 1: Chua quy déi tai trong.
- C4ch 2: Quy déi tai trong thanh phan b6 déu.
2.1) Tinh tdi tang 1:
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Hinh 3.1: So do phan tinh tai tang 1
TINH TAI PHAN BO - kG/m
T TT Céach tinh Két qua
ai
q 1 Do tai trong tr san S1 truyén vao dudi dang hinh
! thang: 1636
Qne = 2 x 818
q 1 Do tai trong tir san S1 truyén vao dudi dang tam
) giac: 1380
Qe = 2 x 690
1 Do tai trong tir san S1 truyén vao dudi dang hinh
thang: 1636
q gne =2 x 818
3 2 Do trong lugng tuong xay trén dam cao:3,9 —0,8
=3,Im 1569
g,=506 x 3,1




Téng cong

TINH TAI TAP TRUNG - kG

Cach tinh Két
ai qua
Do trong lugng san S1 truyén vao :
589 x{3,75% /4 x1,5 +[(4,65 -3,75) +4,65] 1234
x3,75/2/2}x2 1
Do trong lugng dadm doc 0,4 x 0.,8: 940 x7,5 7050
1 Do trong lugng dam ngang 0,3 x 0,6: 537 x4,65 2497
Do trong luong dam doc 0,2 x 0,4: 245 459
x3,75/2
Do trong lugng tuong 220 xay trén dam doc cao :
3,1(m) v6i hé s6 giam 16 ctra 0,7: 506 x3,1 x7,5 8235
x0,7
Téng cong 3058
2
Do trong lugng san S1 truyén vao :
589 x(3,75% /4 )x2 4141
12 Do trong lugng dam doc 0,2 x 0,4: 245 x3,75 919
Téng cong 5060
Do trong lugng san S1 truyén vao :
589 x[3,75% /4 x4 +(0,9+4,65) x3,75/2/2] x2 2269
5
) Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 7050
Do trong lugng dam ngang 0,3 x 0,6:
537 x(4,65 +3,75) 4511
Do trong lugng dam doc 0,2 x 0,4: 245 x3,75 919
Téng cong 3517
5
Do trong lugng san Sl truyén vao :
589 x(3,75% /4 )x2 4141
23 Do trong lugng dam doc 0,2 x 0,4: 245 x3,75 919
Téng cong 5060
Do trong luong san S1 truyén vao :
589 x[3,75% /4 x4 +(0,9+4,65) x3,75/2/2] x2 2269
5
3 Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 7050
Do trong luong dam ngang 0,3 x0,6: 537 x(4,65 4511

+3,75)




4 Do trong lugng dam doc 0,2 x 0,4: 245 x3,75 919
Téng cong 3517
5
1 Do trong luong san S1 truyén vao : 589 x(3,75%/4
P )x2 4141
3-4 2 Do trong lugng dadm doc 0,2 x 0,4: 245 x3,75 919
Téng cong 5060
1 Do trong luong san S1 truyén vao :
589 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] x2 1234
p 2 Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 7050
4 3 Do trong lugng dam ngang 0,3 x 0,6: 537 x4,65 2497
4 Do trong luong dam doc 0,2 x 0,4: 245 459
x3,75/2
5 Do trong lugng tuong 220 xay trén dam doc cao :
3,1(m) v&i hé s6 giam 16 ctra 0,7: 506 x3,1 x7,5 x0,7 8235
Téng cong 3058
2
2.2) Tinh tdi tdng 2:
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Hinh 3.2: So d6 phan tinh tai tang 2

TINH TAI PHAN BO — kG/m

Céch tinh

't qua




Do tai trong tir san S1 truyén vao dudi dang hinh

thang: 818
1 qpn = 818
Do trong luong vach kinh khung thép trén dam:
40 x(3,9 -0,8) 124
Téng cong 942
Do tai trong tir san S1 truyén vao dudi dang tam
giéc: 690
2 9ig = 690
Do trong luong vach kinh khung thép trén dam: 124
40 x(3,9 -0,8)
Téng cong 814
Do tai trong tir san S1 truyén vao dudi dang tam
5 gidc: 1380
qie = 2 X 690
Do tai trong tir san S1 truyén vao dudi dang hinh
thang: 818
qn = 818
3 Do tai trong tir san WC truyén vao duéi dang hinh
thang: Jn = 872 872
Do trong lugng tuong xay trén dam cao:3,9 —0,8
=3,1 m 1569
g,=506 x 3,1
Téng cong 3259
TINH TAI TAP TRUNG - kG
Céch tinh Két
ai qua
Do trong lugng san S1 truyén vao :
589 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6171
Do trong lugng dam doc 0,4 x 0,8: 940 x7,5/2 3525
Do trong lugng dam ngang 0,3 x 0,6: 537 1249
| x4,65/2
Do trong lugng dam doc 0,2 x 0,4: 245 230
x3,75/2/2
Do trong luong tuong 220 xay trén dam doc cao :
3,1(m) vGi hé s6 giam 16 cta 0,7: 506 x3,1 x7,5/2 4118
x0,7
Téng cong 1529




Do trong luong san S1 truyén vao :

589 x (3,75%/4) 2071
12 Do trong lugng dam doc 0,2 x 0,4: 245 x 459
3,75/2
Téng cong 2530
Do trong luong san S1 truyén vao :
589 x[3,75% /4 x4 +(0,9+4,65) x3,75/2/2] 1134
) Do trong lugng ddm doc 0,4 x 0.,8: 940 x7,5/2 3525
Do trong luong dam ngang 0,3 x 0,6:
537 x(4,65 +3,75)/2 2255
Do trong lugng dam doc 0,2 x 0,4: 245 459
x3,75/2
Téng cong 1758
6
Do trong lugng san S1 truyén vao :
589 x(3,75% /4 )x2 3106
2.3 Do trong luong dam doc 0,2 x 0,4: 245 689
x3,75/2 x1,5
Téng cong 3795
Do trong lugng san S1 truyén vao :
589 x[3,75% /4 x6,5 +(0,9+4,65) x3,75/2/2] 1652
3 Do trong lugng san WC truyén vao :
628 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6579
Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 7050
Do trong luong dam ngang 0,3 x 0,6:
537 x(4,65 +3,75) 4511
Do trong luong dam doc 0,2 x 0,4: 245 1148
x3,75/2/2 x5
Téng cong 3581
2
Do trong lugng san S1 truyén vao : 589 x(3,757 2071
/4)
3-4 Do trong luong san S1 truyén vdo : 628 x(3,752 2208
/4)
Do trong lugng dam doc 0,2 x 0,4: 245 x3,75 919
Téng cong 5198




Do trong lugng san Sl truyén vao :
589 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6171
Do trong luong san WC truyén vao :
628 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6579
Do trong luong dam doc 0,4 x 0,8: 940 x7,5 7050
Do trong lugng ddm ngang 0,3 x 0,6: 537 x4,65 2497
Do trong lugng dam doc 0,2 x 0,4: 245 459
x3,75/2
Do trong luong tudong 220 xay trén dam doc cao :
3,1(m) v&i hé s6 giam 16 ctra 0,7: 506 x3,1 x7,5 x0,7 8235
Téng cong 3099
1
2.3) Tinh tdi tang 3-8:
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Hinh 3.3: So do phan tinh tai tang 3-8
TINH TAI PHAN BO - kG/m
T T Cach tinh Két
ai T qua
q 1 Do tai trong tur san S2 (cé tudng ngan tam
_Gst) truyén vao dudi dang hinh thang: Qne = 2 X 2308
1154
d» 1 Do tai trong tir san S2 (c6 tudong ngan tam
_Gst) truyén vao dudi dang tam gidc: Qe =2 X 1948




974

Do tai trong tir san S2 truyén vao dudi dang

hinh thang: 737
qs Qe = 737
Do tai trong tir san WC truyén vao duéi dang
hinh thang: Jne = 872 872
Do trong lugng tudong xay trén dadm cao:3,9 —
0,8 =3,I m 1569
g,=3506 x 3,1
Téng cong 3178
TINH TAI TAP TRUNG - kG
o Céich tinh et
ai qua
Do trong lugng san S2 + Gst truyén vao :
831 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 174
X2 12
P Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 705
| 0
Do trong luong dam ngang 0,3 x 0,6: 537 249
x4,65 7
Do trong lugng dam doc 0,2 x 0,4: 245 459
x3,75/2
Do trong luong tuong 220 xay trén dam doc cao
: 3,1(m) vGi hé s6 giam 16 ctra 0,7: 506 x3,1 x7,5 823
x0,7 5
Téng cong 356
53
Do trong lugng san S2 + Gst truyén vao :
P 831 x(3,75% /4)x2 584
12 3
Do trong lugng dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 676
2
Do trong luong san S2 + Gst truyén vao :
831 x[3,75% /4 x4 +(0,9+4,65) x3,75/2/2] x2 320




19

P Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 705
2 0
Do trong luong dam ngang 0,3 x0,6:
537 x(4,65 +3,75) 451
1
Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 444
99
Do trong lugng san S2+G,, truyén vao:
P 831x(3,75% /4)x2 584
2-3 3
Do trong lugng dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 676
2
Do trong lugng san S2 + Gst truyén vao :
831 x[3,75% /4 x6,5 +(0,9+4,65) x3,75/2/2] 165
24
P Do trong lugng san WC truyén vao :
3 628 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 657
9
Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 705
0
Do trong lugng dam ngang 0,3 x0,6: 537 x(4,65 451
+3,75) 1
Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 355
83
Do trong lugng san S2 truyén vao : 531 186
P x(3,75% /4) 7
34 Do trong lugng san WC truyén vao : 628 220
x(3,75% /4) 8
Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 499
4
Do trong lugng san S2 truyén vao :
531 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 556




Do trong lugng san WC truyén vao :

628 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 657
9
Do trong lugng dam doc 0,4 x 0,8: 940 x7,5 705
0
Do trong luong dam ngang 0,3 x 0,6: 537 249
x4,65 7
Do trong lugng dam doc 0,2 x 0,4: 245 459
x3,75/2
Do trong luong tudng 220 xay trén dam doc cao
: 3,1(m) v6i hé s6 giam 16 ctra 0,7: 506 x3,1 x7,5 823
x0,7 5
Téng cong 303

83




2.4) Tinh tdi tdng mdi:
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Hinh 3.4: So do phan tinh tai tang mai
TINH TAI PHAN BO - kG/m
T T Céch tinh Két
ai T qua
q 1 Do tai trong tir san S3 truyén vao dudi dang
| hinh thang: 2172
gne = 2 x 1086
1 Do tai trong tir san S3 truyén vao dudi dang
q tam giéc: 1832
) Qe =2 x 916
2 Do trong luong tuong 220 xay trén dam cao:
3,1 m 1569
g,= 3506 x 3,1
‘ ‘ Téng cong 3401
1 Do tai trong tir san S3 truyén vao dudi dang
hinh thang: 1086
q gn, = 1086
3 2 Do tai trong tir san ddy bé truyén vao dudi
dang hinh thang: qQne = 1104 1104




Do trong luong tudng 220 xay trén dam cao:

3,1 m 1569
g,= 506 x 3,1
Téng cong 3759
TINH TAI TAP TRUNG - kG
Cach tinh Keét
ai qua
Do trong luong san S3 truyén vao :
782 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 1638
X2 5
Do trong luong dam doc 0,4 x 0,8: 940 7050
1 x7,5
Do trong luong dam ngang 0,3 x 0,6: 537 2497
x4,65
Do trong luong dam doc 0,2 x 0,4:
245 x3,75/2 459
Do trong lugng tuong 110 xay trén dam doc
cao : 1(m) 2160
228 x1 x7,5
Téng cong 2855
1
Do trong lugng san S3 truyén vao :
782 x(3,75% /4 )x2 5489
12 Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 6417
Do trong lugng san S3 truyén vao :
782 x[3,75% /4 x4 +(0,9+4,65) x3,75/2/2] 3013
x2 1
Do trong luong dam doc 0,4 x 0,8: 940 7050
2 x7,5
Do trong luong dam ngang 0,3 x 0,6:
537 x(4,65 +3,75) 4511
Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Do trong lugng tuong 220 xay trén dam doc
cao:3,1(m) 5882
506 x3,1 x3,75
Téng cong 4849




Do trong luong san S3 truyén vao :

782 x(3,75% /4 )x2 5489
23 Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 6417
Do trong luong san S3 truyén vao :
782 x[3,75% /4 x6,5 +(0,9+4,65) x3,75/2/2] 2193
Do trong lugng san ddy bé truyén vao :
3 795 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 8329
Do trong luong dam doc 0,4 x 0,8: 940 7050
x7,5
Do trong luong dam ngang 0,3 x 0,6:
537 x(4,65 +3,75) 4511
Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 4274
8
Do trong lugng san S3 truyén vao :
782 x(3,75% /4) 2749
3-4 Do trong lugng san ddy bé truyén vao :
795 x(3,75% /4) 2795
Do trong luong dam doc 0,2 x 0,4: 245 919
x3,75
Téng cong 6463
Do trong lugng san S3 truyén vao :
782  x[3,75% /4 x1,5 +(0,9+4,65) 8193
x3,75/2/2]
Do trong lugng san ddy bé truyén vao :
4 795  x[3,75% /4 x1,5 +(0,9+4,65) 8329
x3,75/2/2]
Do trong luong dam doc 0,4 x 0,8: 940 7050
x7,5
Do trong luong dam ngang 0,3 x 0,6: 537 2497
x4,65
Do trong luong dam doc 0,2 x 0,4: 245 459
x3,75/2

Do trong lugng tudng 220 xay trén dam doc




cao:3,1(m): 506 x3,1 x 3,75 5882
7 Do trong lugng tuong 110 xay trén dam doc
cao : 1(m) 1080
228 x1 x3,75
Téng cong 3349
0

2.5) Tinh tai mdi:

3750

3750

P4 P3 P2
as P3-4 P2-3
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Hinh 3.5: So d6 phan tinh tai mai.

TINH TAI PHAN BO — kG/m

Céch tinh Keét
ai qua
Do tai trong tir san S4 truyén vao dudi dang tam giac: 806
qie = 806
2 Do trong lugng tuong 110 xay trén dam cao: 0,6 m g,= 173
288 x 0,6
Téng cong 979
Do tai trong tir san S4 truyén vao dudi dang hinh thang: 955
Qne = 955
Do trong lugng tuong 110 xay trén dam cao: 0,6 m g,= 173
3 288 x 0,6
Téng cong 112
8

TINH TAI TAP TRUNG - kG




Cach tinh Keét
ai qua
Do trong lugng san S4 truyén vao : 688 x(3,75%/4 x2,5 604
) 7
Do trong lugng ddm doc 0,4 x 0.,8: 940 x7,5 /2 352
5
2 Do trong lugng ddm ngang 0,3 x 0,6: 537 x3,75/2 100
7
Do trong lugng dadm doc 0,2 x 0,4: 245 x3,75/2/2 230
Do trong luong tuong 110 xay trén dam doc cao:0,6(m)
288 x0,6 x3,75 648
Téng cong 114
57
Do trong lugng san S4 truyén vao : 688 x(3,75%/4) 241
9
23 Do trong lugng dam doc 0,2 x 0,4: 245 x3,75/2 459
Téng cong 287
8
Do trong lugng san S4 truyén vao :
688 x[3,75% /4 x4 +(0,9+4,65) x3,75/2/2] 132
55
Do trong luong dam doc 0,4 x 0,8: 940 x7,5/2 352
3 5
Do trong lugng dam ngang 0,3 x 0,6: 537 x(4,65 225
+3,75)/2 5
Do trong lugng dam doc 0,2 x 0,4: 245 x3,75/2 459
Téng cong 194
94
Do trong lugng san S4 truyén vao : 688 x(3,75%/4) 241
9
3.4 Do trong lugng dam doc 0,2 x 0,4: 245 x3,75/2 459
Téng cong 287
8
Do trong luong san S4 truyén vao : 688 x[3,75%/4 x1,5
+(0,9+4,65) x3,75/2/2] 638
0
Do trong lugng dadm doc 0,4 x 0,8: 940 x7,5 /2 352
4 5
Do trong lugng dam ngang 0,3 x 0,6: 537 x4,65/2 124




9
Do trong lugng dadm doc 0,2 x 0,4: 245 x3,75/2/2 230
Do trong luong tuong 110 xay trén dam doc cao:0,6(m)
288 x0,6 x3,75 648
Téng cong 120
32
3) Xac dinh hoat tai tac dung vao khung K3:
3.1) Truong hop hoat tdi 1:
a) Tang 1:
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Hinh 3.6: So do phan hoat tai 1 — tang 1
HOAT TAI 1 - TAI PHAN BO - kG/m
Cach tinh Keét
ai | T qua
Do tai trong tr san van phong truyén vao dudi
dang hinh thang: q;, =333 333
| Do tai trong tit san sanh truyén vao dudi dang
hinh thang: q,, =500 500
Téng cong 833
Do tai trong tir san sanh truyén vao dudi dang
! hinh thang: q,, =2 x500 1000
Do tai trong tir san van phong truyén vao dudi
dang hinh thang: q,, =333 333
Do tai trong tir san nha kho truyén vao dudi dang
3 hinh thang: q;, = 800 800
Téng cong 1133




HOAT TAI 1 - TAI TAP TRUNG - kG

Cach tinh Két
ai qua
Do tai trong tir san van phong truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
Do tai trong tir san sanh truyén vao :
| 360 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 3772
Téng cong 6268
Do tai trong tir san van phong truyén vao :
240 x(3,75%/4)/2 422
12 Do tai trong tir san sanh truyén vao :
360 x(3,75%/4)/2 x3 1898
Téng cong 2320
Do tai trong tir san sanh truyén vao :
) 360 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] x2 7543
Do tai trong tir san van phong truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
Do tai trong tir san nha kho truyén vao :
3 576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6035
Téng cong 8549
Do tai trong tir san van phong truyén vao :
240 x(3,75% /4) 844
3-4 Do tai trong tir san nha kho truyén vao :
576 x(3,75% /4) 2025
Téng cong 2869
Do tai trong tir san van phong truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
Do tai trong tir san nha kho truyén vao :
4 576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6035
Téng cong 8549




3750

3750

3750

3750

Hinh 3.7: So do phan hoat tai 1 — tang 2

HOAT TAI I - TAI PHAN BO - kG/m

Céch tinh Keét
ai | T qua
Do tai trong tir san phong doc + cong tac nghiép
vu truyén vao duéi dang tam gidc: q,, = 422 422
2
Do tai trong tur san phong doc + cong tac nghiép
vu truyén vao duéi dang tam gidc: q,, = 422 422
) Do tai trong tir san hanh lang truyén vao dudi
dang tam gidc: ¢, = 422 422
Téng cong 844
HOAT TAI I - TAI TAP TRUNG - kG
Céch tinh Két
ai | T qua
Do tai trong tir san phong doc + CTNV truyén
) vao: 3164
360 x(3,75% /4) x2,5
Do tai trong tir san hanh lang truyén vao :
23 360 x(3,75%/4) x1,5 1898
Do tai trong tir san phong doc + CTNV truyén
vao: 3164

360 x(3,752 /4) x2.5

Do tai trong tir san hanh lang truyén vao:




N 360 x(3,75% /4) x2.,5 | 3164 |
Téng cong 6328
c) Tdang 3-5-7:
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Hinh 3.8: So do phan hoat tai 1 — tang 3-5-7
HOAT TAI I - TAI PHAN BO - kG/m
T T Cach tinh Keét
ai T qua
q; 1 Do tai trong tir san van phong + véach truyén
vao dué6i dang hinh thang: q, =2 x469 938
1 Do tai trong tir san WC truyén vao duéi dang
hinh thang: q;, =333 333
ds 2 Do tai trong tir san nha kho truyén vao dudi
dang hinh thang: ¢, = 800 800
Téng cong 1133
HOAT TAI 1 - TAI TAP TRUNG - kG
T T Cach tinh Keét
ai T qua
P, 1 Do tai trong tir san van phong + vach truyén
vao : 7072
337,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2]
x2
P, 1 Do tai trong tir san van phong + vach truyén
2 vao 2373




337,5 x(3,75% /4) x2
P, 1 Do tai trong tir san van phong + véach truyén
Vao : 7072
337,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2]
x2
1 Do tai trong tir san WC truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
P, 2 Do tai trong tir san nha kho truyén vao :
576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6035
Téng cong 8549
1 Do tai trong tir san WC truyén vao :
P, 240 x(3,75%/4) 844
2 Do tai trong tir sin nha kho truyén vao :
576 x(3,75%/4) 2025
Téng cong 2869
1 Do tai trong tir san WC truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
P, 2 Do tai trong tir san nha kho truyén vao :
576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6035
Téng cong 8549
d) Tang 4-6-8:
i | T
n% L i
g |
- —®
g ‘ WZ/ A )
2 f | R
L ils
[ aes0 | 4650 [ 3750 | 3750 | aes0 | aes0 |
® © © @
P o o P2
bbbl
Hinh 3.9: So do phan hoat tai 1 — tang 4-6-8
HOAT TAI 1 - TAI PHAN BO - kG/m
T T Céch tinh Két




ai T qua
q 1 Do tai trong tir san van phong + védch truyén
5 vao dudi dang tam giic: Qg = 2 x396 792
HOAT TAI 1 - TAI TAP TRUNG - kG
T T Cach tinh Két
ai T qua
P 1 Do tai trong tlr san van phong + véach truyén
5 vao 5933
337,5 x(3,75% /4 x2,5) x2
P 1 Do tai trong tlr san van phong + véach truyén
23 vao 2373
337,5 x(3,75% /4) x2
P 1 Do tai trong tir san van phong + vach truyén
3 vao 5933
337,5 x(3,75% /4 x2,5) x2
e) Tang mdi:
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Hinh 3.10: So d6 phan hoat tai 1 — tang mai
HOAT TAI I - TAI PHAN BO — kG/m
Céch tinh Két
ai | T qua
Do tai trong tir san mai truyén vao dudi dang hinh
] thang: q,, =2 x135 270
Do tai trong tir san mai truyén vao dudi dang hinh
thang: qu,, =135 135




Do tai trong tir san ddy bé truyén vao dudi dang

3 hinh thang: q;, = 3931 3831
|| Tong cong 3966
HOAT TAI 1 - TAI TAP TRUNG - kG
Cach tinh Két
ai | T qua
Do tai trong tir san méi truyén vao :
1 97,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] x2 2043
Do tai trong tir san méi truyén vao :
. 97,5 x(3,75% /4) x2 686
Do tai trong tir sin mdi truyén vao :
) 97,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] x2 2043
Do tai trong tir san mdi truyén vao :
97,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 1022
Do tai trong tir sin ddy bé truyén vao :
3 2760 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2891
5
Téng cong 2993
7
Do tai trong tir san mai truyén vao :
97,5 x(3,75% /4) 343
3-4 Do tdi trong tir san ddy bé truyén vao :
2760 x(3,75% /4) 9703
Téng cong 1004
6
Do tai trong tir san méi truyén vao :
97,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 1022
Do tai trong tir san ddy bé truyén vao :
4 2760 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2891
5
Téng cong 2993
7

f) Madi:
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Hinh 3.11: So d6 phan hoat tai 1 — mai

HOAT TAI I - TAI PHAN BO - kG/m

Céch tinh Két
ai | T qua
Do tai trong tir san mdi truyén vao dudi dang tam
) giac: 114
Qe = 114
HOAT TAI I - TAI TAP TRUNG - kG
Céch tinh Két
ai | T qua
Do tai trong tir san mai truyén vao :
) 97,5 x(3,75% /4) x2,5 857
Do tai trong tir san méi truyén vao :
2-3 97,5 x(3,75% /4) 343
Do tai trong tir san mdi truyén vao :
97,5 x(3,75% /4) x2,5 857

3.2) Truong hop hoat tdi 2:

a) Tang 1:
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Hinh 23: So do phan hoat tai 2 — tang 1
HOAT TAI 2 - TAI PHAN BO - kG/m
Céch tinh Két
ai qua
Do tai trong tir san sanh truyén vao dudi dang tam
) gidc: 844
Qi = 2 x422
HOAT TAI 2 - TAI TAP TRUNG - kG
Céch tinh Két
ai qua
Do tai trong tir san sanh truyén vao :
) 360 x(3,75% /4 x2,5) x2 6328
Do tai trong tir san sanh truyén vao :
23 360 x(3,75% /4) x2 2531
Do tai trong tir san sanh truyén vao :
360 x(3,75% /4 x2,5) x2 6328
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Hinh 24: So do phan hoat tai 2 — tang 2

7500

HOAT TAI 2 - TAI PHAN BO - kG/m

Céch tinh Ké
ai t qua
Do tai trong tir san phong doc + cong tac nghiép
1 vu truyén vao dudi dang hinh thang: g, = 500 50
0
Do tai trong tir san WC truyén vao dudi dang hinh
thang: q, =333 33
3
3 Do tai trong tir san nha kho truyén vao dudi dang
hinh thang: q, = 800 80
0
Téng cong 11
33
HOAT TAI 2 - TAI TAP TRUNG - kG
Céch tinh Ké
ai t qua
Do tai trong tir san phong doc + CTNV truyén
I vao 37
360 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 72




Do tai trong tir san phong doc + CTNV truyén

12 vao 12
360 x(3,75% /4) 66
Do tai trong tir san phong doc + CTNV truyén
) vao 37
360 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 72
Do tai trong tir san WC truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 25
14
3
Do tai trong tir san nha kho truyén vao :
576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2) 60
35
Téng cong 85
49
Do tai trong tir san WC truyén vao : 240 84
x(3,75% /4) 4
3.4
Do tai trong tir san nha kho truyén vao : 576 20
x(3,75% /4) 25
Téng cong 28
69
Do tai trong tir san WC truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 25
14
4
Do tai trong tir san nha kho truyén vao :
576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 60
35
Téng cong 85
49

c) Tdang 3-5-7:
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Hinh 25: So do phan hoat tai 2 — tang 3-5-7
HOAT TAI 2 - TAI PHAN BO - kG/m
T T Cach tinh Keét
ai T qua
q 1 Do tai trong tir san van phong + véch truyén
) vao dudi dang tam gidc: q,, = 2 x396 792
HOAT TAI 2 - TAI TAP TRUNG - kG
T T Cach tinh Két
ai T qua
P 1 Do tai trong tir san van phong + véch truyén
5 vao 5933
337,5 x(3,75% /4 x2,5) x2
P 1 Do tai trong tir san van phong + véch truyén
9.3 vao 2373
337,5 x(3,75% /4) x2
P 1 Do tai trong tir san van phong + vach truyén
vao 5933

337,5 x(3,75% /4 x2,5) x2

d) Tding 4-6-8:
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Hinh 26: So do phan hoat tai 2 — tang 4-6-8
HOAT TAI 2 - TAI PHAN BO - kG/m
Cach tinh Keét
ai | T qua
Do tai trong tir san van phong + vdch truyén vao
| duéi dang hinh thang: q;, = 2 x469 938
Do tai trong tir san WC truyén vao dudi dang hinh
thang: q, =333 333
Do tai trong tir san nha kho truyén vao dudi dang
3 hinh thang: ¢, = 800 800
Téng cong 1133
HOAT TAI 2 - TAI TAP TRUNG - kG
Cach tinh Keét
ai | T qua
Do tai trong tir san van phong + vach truyén vao :
! 337,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] x2 7072
Do tai trong tir san van phong + vach truyén vao :
12 337,5 x(3,75% /4) x2 2373
Do tai trong tir san van phong + vach truyén vao :
337,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] x2 7072

Do tai trong tir san WC truyén vao :




240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
Do tai trong tir san nha kho truyén vao :
3 576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6035
Téng cong 8549
Do tai trong tir san WC truyén vao :
240 x(3,75% /4) 844
34 Do tai trong tir san nha kho truyén vao :
576 x(3,75% /4) 2025
Téng cong 2869
Do tai trong tir san WC truyén vao :
240 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 2514
Do tai trong tir san nha kho truyén vao :
4 576 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 6035
Téng cong 8549
e) Tdang mdi:
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Hinh 27: So do phan hoat tai 2 — tang mai
HOAT TAI 2 - TAI PHAN BO - kG/m
T T Céch tinh Keét
ai T qua
1 Do tai trong tir san mdi truyén vao dudi dang
q tam gidc: 114
2 qtg = 114
2 Do tai trong tir san phong ky thuat thang may
truyén vao dudi dang tam gidc: q,, = 703 703
Téng cong 817

HOAT TAI 2 - TAI TAP TRUNG - kG




T T Céch tinh Keét
ai T qua
1 Do tai trong tir san méi truyén vao :
P 97,5 x(3,75% /4) x2,5 857
2 2 Do tai trong tir san phong k¥ thuat thang may
truyén vao: 600 x(3,75%/4) x2,5 5273
Téng cong 6130
1 Do tai trong tir san mdi truyén vao :
97,5 x(3,75%/4) 343
P 2 Do tai trong tr san phong ky thuat thang may
23 truyén vao: 600 x(3,75%/4) 2109
Téng cong 2452
1 Do tai trong tU san mai truyén vao: 97,5 857
P x(3,75% /4) x2,5
3 2 Do tai trong tir san phong k¥ thuat thang may
truyén vao: 600 x(3,75%/4) x2.,5 5273
Téng cong 6130
f) Mai:
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Hinh 28: So do phan hoat tai 2 — mai
HOAT TAI 2 - TAI PHAN BO - kG/m
Céch tinh Két
ai | T qua
Do tai trong tir san mdi truyén vao duédi dang hinh
3 thang: ¢, =135 135
HOAT TAI 2 - TAI TAP TRUNG - kG
Céch tinh Két




ai | T qua
Do tai trong tir sin mdi truyén vao :
3 97,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 1021
Do tai trong tir sin mdi truyén vao :
34 97,5 x(3,75% /4) 343
Do tai trong tir sin mdi truyén vao :
4 97,5 x[3,75% /4 x1,5 +(0,9+4,65) x3,75/2/2] 1021

4) Xac dinh tai trong gio tac dung vao khung K3:

4.1) Ddc diém cong trinh:

+ Cong trinh dugc thi€t k€ véi cac célu kién chiu luc chinh 1a khung cing
va vach cing la 16i thang may, Hé khung — 16i két hop cung tham gia chiu luc
theo so d6 khung giing thong qua vai tro ctng tuyét d6i trong mat phang ngang
cua san (6 =15cm).

+ Dé don gian cho tinh todn va thién vé an toan ta coi tai trong ngang chi
c6 khung chiu, va cac khung chiu tai trong ngang theo dién chiu tai.

4.2) Xdc dinh tdi trong gio tac dung lén cong trinh:

+ Theo TCVN 2737 - 1995 thanh phan dong cua tai trong gi6é phai duoc ké
dén khi tinh todn cong trinh thép tru, cdc nha nhiéu ting cao hon 40m va ti s6
do cao trén bé rong H/B > 1,5

+ Cong trinh ¢6 chiéu cao H = 36,9m (37,5m tinh dén dinh tudng chin
mai), chiéu rong B=26,1m,

Ta thay H=36,9 (m) < 40 (m)
— Vay theo TCVN 2737-1995 ta chi phai tinh dén thanh phan tinh cua tai trong gio.

Gi4 tri cua thanh phan tinh tai trong gié tai diém c6 do cao Z so v6i moc
chuédn tic dung lén 1m?bé mat thiang ding cha cong trinh dugc xdc dinh theo
cong thuc sau:

W=n.W,K.c.B
Trong do :
+ n: hé s6 vuot tain = 1,2
+ W,: gid tri 4p luc gié & do cao 10 m so vé6i c¢6t chudn ciia mat dat 14y theo
ban d6 phan vung gié TCVN 2737-95. Véi cong trinh nay & Quang Ninh thudc
vung gi6 III dia hinh B: W, = 125 KG/m” .
+ k: Heé s0 tinh dén su thay doéi ap luc gié theo do cao va dang dia hinh.
+ B: Bé mat hing gi6
+ c: Hé s0 khi dong 148y phu thudc vao hinh ddng cta cong trinh.
Theo TCVN 2737-95, ta lay:
- phia gi6 ddy ldy ¢ = +0,8.
- phia gi6 hit 14y ¢ = -0,6.



BANG TINH TOAN HE SO K

Tang H tang (m) Z (m) k
Ham 3,5 3,5-2,1=1,4 0,8

1 3,9 5,3 0,887

2 3,9 9,2 0,981

3 3,9 13,1 1,05

4 3,9 17 1,10

5 3,9 20,9 1,138

6 3,9 24,8 1,173

7 3,9 28,7 1,208

8 3,9 32,6 1,236

Tuong chian mai 1,0 33,6 1,242

Mai 3,9 36,5 1,259

Tuong chin mai 0,6 37,1 1,263

BANG TINH TOAN TAI TRONG GIO
Tang | H (m) | Z (m) k W, n [B(m)| C, C. | 94(kG/m)|q,(kG/m)

Ham | 3,5 1,4 08 [ 125 | 1,2 | 7,5 | 0,8 | 0,6 720 540
1 3,9 5,3 10,887 125 |12 | 7,5 | 0,8 | 0,6 798 599
2 3,9 9,2 10981125 |12 | 7,5 | 0,8 | 0,6 833 662
3 3,9 13,1 | 1,05 | 125 | 1,2 (7,5 | 0,8 | 0,6 945 709
4 3,9 17 1,10 [ 125 | 1,2 | 7,5 | 0,8 | 0,6 990 743
5 3,9 20,9 1,138 125 | 1,2 | 7,5 | 0,8 | 0,6 1024 768




6 | 39 [248 [1,173] 12512 ] 75 [08 [ 06| 1056 | 792
7 | 39 [287 1208125 | 12|75 [08]06]| 1087 | 815
8 | 3.9 |326 [1236[125]1,2]75[08 06| 1112 | 834
TCM | 1 | 34 [1,242]125]1,2]75[08]06][ 1120 [ 840
TCM | 1 | 34 [1,242]125] 1,2 [375][08 [ 06| 560 [ 420
Mdi | 3,9 | 36,5 [1,259| 125 | 1,2 [3,75] 08 | 0,6 | 567 | 425
TCM | 0,6 | 37,5 [1,263[125 | 1,2 [3,75] 0.8 [ 0.6 | 569 427

Vé6i: qq- ap luc gi6 ddy tac dung 1én khung (kG/m)

qn - 4p luc gi6é hit tac dung lén khung (kG/m)

+ Gi6 tac dong vao tuong chan madi (tir dinh cot trd 1én) duge chia thanh
luc tap trung va dugc dat & dau cot va xac dinh theo cong thic :

Wq=qq4.h (kG)

thqh’h (kG)

BANG LUC TAP TRUNG DO GIO TAC PONG VAO TUONG CHAN MAI

| Hm) [ Z@m) | B(m) | qukG/m)]|q,(kG/m) |Wd (kG) |Wh (kG) |

1 | 34 | 75 | 1120 | 840 | 1120 | 840 |

1 | 34 | 375 | 560 | 420 | 560 | 420 |
0.6 37,5 3,75 569 427 342 256

5) So do cac truong hop tai trong (Kg, m):
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Hinh 3.12: So d6 tinh tai tic dung vao khung K3
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Hinh 3.13: So d6 hoat tai 1 tac dung vao khung K3
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Hinh 3.14: So d6 hoat tai 2 tac dung vao khung K3
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So do gi6 trai tac dung vao kKhung K3

Hinh 3.15



342

256

i LT T T e Wl
stkﬁ ]
ST T O I r I L T o
006¢€ 006¢€ 006¢€ 006¢€ 006¢€ 006¢€ 006¢€ 006¢€ 006¢€ oorlL 00Le 7

2 e

So do gié phai tac dung vao khung K3

Hinh 3.16



II) XAC PINH NOI LUC:
St dung chuong trinh Sap2000 dé tinh to4n noi luc cho khung vé6i so do
phén tr dam, cot nghu hinh 3.17 duéi day.
Chu y: Khi khai védo tai trong tronh Sap2000 véi truong hop tinh tai phai
ké dén trong luong ban than cta két cdu (ddm, cot khung) v6i hé s6 vuot tai
n=1,1.

DT-3 DT-2
R
8 CM-4 CM-3 cM-2
[eN
[Se]
DM-3 DM-2 DM-1
I
8 c8-4 c8-3 cg-2 c8-1
o
[Spl
D8-3 D8-2 D8-1
S
8 C7-4 C7-3 c7-2 c7-1
[eN
[Spl
D7-3 D7-2 D7-1
S
8 Co-4 C6-3 Ce-2 co-1
[eN
[Sp]
D6-3 D6-2 D6-1
I
8 C5-4 C5-3 C5-2 C5-1
[eN
[Sp]
D5-3 D5-2 D5-1
I
8 C4-4 C4-3 C4-2 C4-1
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Hinh 3.17: So d6 phan ti dam, cot cia khung



III) TINH TOAN COT THEP CAC CAU KIEN CO BAN:
1) Chon vat liéu stt dung:
+ St dung bétong cdp do bén B20 co:
R, = 11,5 MPa, R,, = 0,90 MPa, E, = 27.10° MPa
+ Str dung thép :
- Thép ¢<12nhém Al : R, =R, =225 MPa, E, = 21.10* MPa
- Thép ¢>12nhém AIl : R, =R, =280 MPa, E, = 21.10* MPa
- Thép ¢>22nhém AIIl : R, = R, = 365 MPa, E, = 20.10* MPa
Tra bang phu luc 9 va 10 “Khung BTCT toan kho6i” — chu bién PGS.TS.Lé B4
Hu€ véi Bétong B20 , Thép AIll: =  «,=0,416; & =0,590.

2) Té hop néi luc:

+ D€ tinh todn dugc cdc cdp noi luc dung dé thiét k& cdc ciu kién, ta cé hai
céach:

- T6 hop noi luc: Sau khi tinh ra dugc noi luc cha ting trudng hop tai
trong, ta ti€n hanh t6 hop ching lai v6i nhau, dé tim ra ciap dugc cap noi luc
nguy hiém nhat.

- T6 hop tai trong: Ngay trudc khi ti€n hanh giai noi luc khung, ta da cong
cac truong hgp tai trong véi nhau, sau do ti€n hanh giai noi luc.

+ O day ta ding cdch t8 hop noi luc.
T6 hop noi luc gdm co:
- T6 hop co ban 1 bao gém: Tinh tai + mot hoat tai.
- T6 hop co ban 2 bao gom: Tinh tai + cdc hoat tdi véi nhan hé s6 giam
tai.

» Sau khi t6 hgp noi luc ta ti€n hanh chon cdc cap noi luc nguy hiém nhat
dé tinh toén:

+ Dai véi cot:

- Méi tiét dién & cot chiu nhiéu cap noi luc khac nhau. Trong khi tinh todn
ta chon ra mot s6 cap noi luc nguy hiém, trong nhitng cap noi luc nay ta dung
mot cip dé tinh toan va chon ra c6t thép. Sau d6 dung cic cot thép da chon dé
ki€ém tra lai kha nang chiu luc d6i v6i cdc cap con lai. D€ don gian ta c6 thé
tinh cho ting cip mot ,song chon thép 16n nhat trong cac cap dé bo tri.

- Tru6c hét can ci vao bang t6 hop noi luc, ta chon ra céc cap noi luc nguy
hiém. D6 1a cac cap nodi luc ¢6 tri tuyét doi cia momen, do léch tam, luc doc
16n nhat. Nhitng cap c6 do léch tam 16n thudng gay nguy hiém cho ving kéo,
con nhitng cdp c6 luc doc 16n thuong gay nguy hiém cho viing nén.

+ Dai voi dam:

- Chon momen duong 16n nhat & gitta dam.
- Chon momen 4m nho nhét & hai dau dam.
- Tinh toéan chiu cat vdi luc cét 16n.



Viéc t6 hop noi luc dugce thuc hién va trinh bay trong bang :



3) Tinh toan cot thép cét truc 3:

3.1) Tinh todn cot tang ham ( phdan tu CH-1 Truc A): 90 x 50 cm

a) SO liéu tinh todn:

Chiéu dai tinh todn: 1,=0,7 .1=0,7.3,5 = 2,45 m =245 cm

Gia thiéta=a’=4cm —>h, =90-5=85cm
Z,=h,-a°=85-5=80cm

245

D6 manh : ﬂhzlﬁ E=2,72 <8

— bo qua anh hudng cua uén doc
Lay hé s6 anh huong cua uén doc: =1

e, _I—:@:O,SSCm
Do léch tam ngau nhién : 600 600 —e, =3 cm
h 90
, = —— =——=3CM
30 30
T6 hop noi luc st dung tinh 1a :
Cot | Cap | Dic diém M N e,=M/N | e, |e,=max(e,.e,)
cap noi luc | (T.m) (T) (cm) (cm) (cm)
1 |M| N, B
max 't 43,51 8,59 3 8,59
CH ’ 506,52 ’ ’
-1 2 |N| M, -
max ' 41,2
,25 589.93 6,99 3 6,99
. ‘M 43,51 ) 8,59 3 8,59
N, : 506,52 ’ ’

Cot thudc két cau siéu tinh nén : e, = max(e,,e,)

Vi cdc cidp momen trai ddu khong léch nhau nhiéu nén ta tinh thép déi

xtng.Ta tinh c6t thép véGi ting cap noi luc sau d6 chon c6t thép ctia cap ma

lugng thép tinh dugc 16n nhdt dé ba tri cot thép cho cot.
b) Tinh cot thép doi xitng cho cdp 2:
M = 41,25 Tm = 41,25.10° kG.cm.
N =-589,93 T = -589,93.10° kG

+ e=ne, +g—a:1.6,99+9—20—5:46,99(cm)

+ St dung bétong B20 ,thép AIIl — &, =0,590

N  589,93.10°
R,b 11,5.10.50

+ &.h, =0,590.85= 50,15(m

V6i R, =R, , tinh x = =102, 6(cm)

sC

= X, >¢&z.h, < nén léch tam bé

+ Xac dinh x theo phuong phdp ding dan :



Véi x =x,,tacd

. N-(e+);1—h0) 589,93.10° (46,99 + -°2:° _gs)

2 2
= = = 26,85(cm
A R..Z, 365.10.80 (em?)

{N + 2.RS.A:.(1_1§ —1)}.h0

X= =
2.R,.
R, b.h, +;As

v6i 1-&, =1-0,590=0,410

R

[589,93.16+ 2.3650.26,856%1— }) .85

2.3650.26.85 =76,66€m)
0.41

+ Thoa man dicu kién : &.hy <x<h,
+ Tinh A, = A”,

X =

115.50.85+

N.e— R bx(h, —’2‘)

Ag ) A% ) Rsc'za )

589,93.10°.46,99 ~115.50.76, 66.(85 — ' %)
B 2" _94,48(cm?)

3650.80
+ Xéc dinh gia tri hAm luogng cot thép t6i thi€u theo do manh A:
Py 245 __17.01

r  0,2880 0 28850
—>17<A<35-> u,,,= 0,1%

(Bang 4.1 “Tinh todn cdu kién BTCT”ctia PST.TS.Nguyén Hitu Lan)

+ Kiém tra ham luong c6t thép :
24,48

u=2 1000=2%28 10006 0,58% 4 = 0,1¢
bh, 50.85

= Chon thép : 5¢25 c6 A,= A’;= 24,54 (cm?) dé bo tri cot thép doi xiing
cho toan cot.
+ Theo phuong canh dai ta dat thém 2¢22(c6t gid dé dam bio diéu kién
cau tao cot thép trong cot).
+ Kiém tra ham luong c6t thép: ham lugng cot thép tdng:
u, = 22498 100% = 1,15%
50.85
3.2) Tinh todn cot tdng 3 ( phdn tit C3-3 Truc D): 80 x 60 cm
a) SO liéu tinh todn:
Chiéu dai tinh todn: 1,=0,7 .1=0,7.3,9 = 2,73 m =273 cm




Gia thi€ta=a’=5cm —>h, =80-5=75cm
Z,=h,-a =75-5=60cm
b6 manh : 4, =|—°:§=3,41 <8
h 80
— bo qua anh hudng cua uén doc

Lay hé s6 anh huong cua uén doc: =1

e, _L=ﬂ=0,65cm
Do léch tam ngiu nhién : 600 600 —e, =2,67 cm
h 80
g, >—=—=2,67cm
30 30
T6 hop noi luc st dung tinh 12 :
Cot | Cap | Diac diém M N e,=M/N | e, |e,=max(e,.e,)
cap ndi luc | (T.m) (T) (cm) (cm) (cm)
Lol M) Ny -
C3-3 max * |t -40,68 577.11 7,05 2,67 7,05
2 N| M, -
N[ M | 7,05 Taer | 112 | 267 2,67
’ M 24 | 2
N -39, 506.12 7,75 ,67 7,75

Cot thuoc két cau siéu tinh nén : e, = max(e,,e,)
Vi cdc cap momen trdi ddu khong 1éch nhau nhi€u nén ta tinh thép doi
xtng.Ta tinh cot thép véi tung cap ndi luc sau d6 chon cot thép cua cap ma
lugng thép tinh dugc 16n nhdt dé ba tri cot thép cho cot.

b) Tinh co6t thép doi xiing cho cdp 2:
M =7,95Tm = 7,95.10° kG.cm

N =-712,61 T =-712,61.10° kG

+ e=rne, +g—a:1.2,67+%—5:37,67(cm)

+ Sur dung bétong B20 ,thép AIIl — &; =0,590

N  712,61.10°
R,b 11,5.10.60

+ &0, =0,590.75= 44, 25¢m

V6i R, = R, , tinh x = =103, 28(cm)

= X, >é&z.h, < nén léch tam bé
+ Xac dinh x theo phuong phdp ding dan :

Vé6i x =x,,tacd



N.(e+);1—h0) 712,61.10°(37,67+ 2228 _75)

= 2 — 39,91(cm?)
R.Z, 365.10.70

x

1

N+2.RS./{.(1 ! —1)}.ho
X = 5 RSZR . v6i 1-&, =1-0,590 = 0,410
R,.b.h +1AS

o

R

1
0,41
2.3650.39,91

0,41
+ Thoa man dicu kién : &.hy <x<h,
+ Tinh A, = A”,

{712,61.103+2.3650.39,91.( —1)]75

X =

=69,12(cm)
115.60.75+

N.e— R, bx(h, —;)

& } Agl - RSC'Za )

712,61.10°.46,99-115.60.60,12.(75— 222
) 2" _29,58(cm?)

3650.60
+ Xéc dinh gia tri hAm luong cot thép t6i thiéu theo do manh A:
I, l, 273

= = = :l
r 0,288b 0,288.60
—> A<17 > p,;, = 0,05
(Bang 4.1 “Tinh todn cdu kién BTCT”ctia PST.TS.Nguyén Hitu Lan)

+ Kiém tra ham luong c6t thép :
29,58

u=2 100%=2258 10006 0,66% 4 = 0,05¢
bh, 60.75

= Chon thép : 5¢28 c6 A,= A’,= 30,79 (cm?) dé b6 tri c6t thép doi xing
cho toan cot.
+ Theo phuong canh dai ta diat thém 2$22(cot gia dé dam bao diéu kién
cau tao cot thép trong cot).
+ Kiém tra ham luong c6t thép: ham luong cot thép tdng:
1, = 22238 10006= 1,31%
60.75
3.3) Tinh todn cot tang mdi ( phdn tit CM-4 Truc D): 50 x 50 cm
a) SO liéu tinh todn:
Chiéu dai tinh todn: 1,=0,7 . 1=0,7.3,9 = 2,73 m =273 cm
Gia thi€ta=a’=5cm —h, =50-5=45cm




Z,=h,-a’=45-5=30cm
b6 manh : 4, =|—°=§=5,46 <8
h 50
— bo qua anh hudng cua uon doc
Lay hé s6 anh huong cua uén doc: =1

e, ZL:@=O,65cm
Do 1éch tam ngau nhién : 600 600 —e, =1,67 cm
h 50
e,2—=—=167cm
30 30
T6 hop noi luc st dung tinh 12 :
Cot | Cap | Dac diém M N e; =M/N e, e,=max(e,,e,)
cap noi luc | (T.m) (T) (cm) (cm) (cm)
1 M| N, |-27,91 | -25,35 | 110,11 1,67 110,11
€33 >
Nl My | 227,83 | -27.29 | 101,98 | 1,67 101,98
3 M
N -27,83 | -27,29 101,98 1,67 101,98

Cot thudc két cau siéu tinh nén : e, = max(e,,e,)

Vi cdc ciap moémen trdi ddu khong 1léch nhau nhiéu nén ta tinh thép doi
xtng.Ta tinh c6t thép véGi ting cap noi luc sau d6 chon cot thép cua cap ma
lugng thép tinh dugc 16n nhdt dé bo tri cot thép cho cot.

b) Tinh cot thép doi xitng cho cdp 1:
M =-2791 Tm = -27,91.10° kG.cm
N =-25,35T =-25,35.10° kG
+ e=ne, +g— a =1.110,11+5—2O —-5=130,11(cm)

+ Sur dung bétong B20 ,thép AIIl — &; =0,590

N  253510°
R,b 11,5.10.50

+ &.h, =0,590.45= 26,55(m

Vé6i R, =R, , tinh x = 4,41(cm)

= X <&.h < nén léch tam I6n.
+ Ta cé: 2a’ =2.5=10 (cm) > x,
Ne' N.(e-Z,))

=A=A=
A& A§ Rs-za RS.Za
3 —
_253510.(130.11-40) _, 5 g2y
3650.40

+ Xéc dinh gia tri hAm luong cot thép t6i thiéu theo do manh A:




gl b 213 _10gs
r0288b 028850

—>17<A<35—> u,,,= 0,1%

(Bang 4.1 “Tinh todn cdu kién BTCT”ctia PST.TS.Nguyén Hitu Lan)

+ Kiém tra ham luong c6t thép :

U :i.loO%:% .100%= 0,7% u.,,= 0,19
b.h, 50.45

= Chon thép : 2¢25 +1¢28 c6 A,= A’ = 15,98 (cm?) d€ ba tri cot thép
doi xung cho toan cot.

+ Theo phuong canh dai ta dat thém 2¢22(cot gia dé dam bao diéu kién
cau tao cot thép trong cot).

+ Kiém tra ham luong c6t thép: ham luogng cot thép tdng:

u, = 22399 16006= 1,399
50.45

3.4) Tinh todn cot thép cho cdc cot khdc:

Cac cot con lai dugc tinh todn tuong tu va duge cho trong bang:



3.5) Tinh todn c6t dai trong cot:

a) Co so tinh todn:

Vi luc cit trong coOt khong 16n 1am nén cot dai trong cot duge dat theo
ciu tao.

Diéu kién cau tao cua c6t dai trong cot :

+Duong kinh cot dai khong nho hon :5mm

+Duong kinh cot dai khong bé hon 0,25d, (d, dudng kinh 16n nhit cua
cot doc)

+Khoang cach gitta cac cot dai khong 16n hon 15d,

(d, 1a dudng kinh bé nhit ctia c6t doc)

+Trong doan noi c6t thép khoang cach cot dai khong 16n hon 10(cm)

(d6i v6i nha cao tang) va 10d,

Véi cac cot khac nhau tuy vao cot thép trong cot dé ma ta bo tri cot dai
cho phu hop véi cacdiéu kién trén.

b) Tinh todn cot dai:

+ Duong kinh cot dai:

Froc . 5mm) = (28 5mm) =
@y, = ( 4 ,5mm)_(4 ;5mm) = 5(mm)

— Chon c6t dai ¢ 8 bo tri nhu sau :
+ V& khoang céch :
104, =10.25 = 250(mm)
- V6i vung nodi cot thép : s, <<100(mm) = Chon S=100
500(mm)

(mm)
500(mm)
154 =15.25 = 375(mm)

min

- V61 vung con lai : s, S{ = Chon S =200 (mm)

+ Vé vung dat dai day chon nhu sau :

h =304, =30.28 =840(mm)
Poan c6 chiéu dai | =max
' % = % = 650(mm)

Vay doan can dat dai day la 840 mm va bo tri khoang cach cta cac dai la 100

4) Tinh toan cét thép dam truc 3:
4.1) Tinh todn cot thép doc cho dam tang 3 ( phdn tit D3-3): 40 x 80 cm
So'liéu tinh todn:

Tir bang t6 hop noi luc ta chon ra noi luc nguy hiém nhat cho dam :



+M, =-70,92 T.m =-70,92.10° kG.cm

+M,. =31,12 T.m =31,12.10° kG.cm

+M, =-71,53 T.m =-71,53.10° kG.cm
Tinh todn véi momen duong Mpy: (tinh todn véi mdt cdt giita ddm):
Giathiéta=4cm = h,=h-a=80-4=76cm

Tinh toan vé&i thi€t dién chit T canh trong vung nén tinh toén la :

b’r=b+ 2.5,
S, 14y theo gia tri nho nhat cla cac tri s0 :

+ Mot phan sdu nhip dam : %.9502158(Cm)
+h, >0,1h= S, <Mot nlra khoang cach 2 mép trong cua dam :
S, < %.(950—40) _ 455(cm)

+ h, 20,1h— S, <6h, =6.15= 90€m
Ta c6 : h, =15(cm) > 0,1h =0,1.80 =8(cm) — S, = min(158; 455) =158(cm)

= b’y =40+ 2.158=356 (cm)
Tinh M; :
M; = R,.bp.hs.(h,~ 0,5h;) = 115.356.15.(76 - 0,5.15) = 420,66.10°
(kG.cm)
Ta ¢6 Mpg = 31,12.10° (kG.cm) < M;, truc trung hoa di qua cénh,
— tinh toan theo thi€t dién chit nhat (b, x h) =356 x 80

- Tinh a,:
5
o = M - 31,12.10 : 0,013
R, b, h?  115.356.76
Ta c6 : a,=0,013 < a, =0,416 — dat cot don
—&=1-/1-2a,, =1-/1-2.0,013 =0,013
—>§=l—é=1—%=0,993
2 2
5
A - M BL1210° 1 o0y

R.C.h, 3650.0,993.76

+ Kiém tra ham lugng cot thép:

u=2 100% =112 10006 -0,37% > 4. =0,05%
bh, 40.76
o, = SZRR'R*’ 10006 = 2290115 55004 _ 1 8604

S

Vay p..<p< i, =ham luong cot thép hop Ii.



Chon cot thép 3922 ¢6 A, = 11,4 (cm?) va chiéu day bao vé 1a 25 mm

San TS o050 < (o559 = hop ly
R ¢max 2’ 2 ’ d
Kiém tra : a, :abv+7:2,5+7= 3,6€m )< 4¢m | =an toan
. b_2a3bv —12¢22 _ 40—2.2,25—2.2,2 _15,3(em) > 2,5(cm) > hop 1§

Ving chiu mémen dm: (tinh todn véi mdt cdt tai g6i D va goi F):
* Tinh toan v6i My, = -70,92 T.m = -70,92.10° kG.cm
+ Canh thuoc vung chiu kéo = bo qua, tinh todn doi véi ti€t dién hinh
chit nhat :
b x h=40x 80 cm.
Giathiéta=4cm = h, =h-a=80-4=76cm

Tinh a ,:
5
o = M - 70,92.102 _ 0,267
R, bh?  115.40.76
Ta c6: a,= 0,267 < a, =0,416 = dat cot don
1+ 1-2 -
o= + an, :1+«/1 2.0,267 — 0,841

2 2
5

A= M 70,9210° 50 gy

R.Ch,  3650.0,841.76
+ Kiém tra ham lugng cot thép:
u="2 10006 =238 10006 -1,0% > 1. =0,05%
bh, 40.76
—=ham luong cot thép hop Ii.

Chon c6t thép 5¢28 c6 A, = 30,79 (cm?) va chiéu day bao vé 1a 25 mm

A =20 973038 g 530 ¢ (L39:5%) = hop Iy
30,79
- 2 Prax 2,8 ' a
+ Kiém tra : a, :abv+7:2,5+7= 3,9€m )< 4¢m | =an toan
- b—2a5bv —12¢22 _40-225-528 ¢ oo o semy = hop 1§

* Tinh toan v6i My = -71,53 T.m = -71,53.10° kG.cm

+ Canh thudc vung chiu kéo = bo qua , tinh todn d6i véi ti€t dién hinh
chit nhat: bxh = 40x80 cm

Giathiéta=4cm = h, =h-a=80-4=76cm

Tinh o, :



M 71,53.10°

oy =— = _—0,269
R,.bh? 1154076
Ta c6: a,= 0,267 < a, =0,416 = dat cot don
1+,.1-2 -
Lo b2, _14\1-20,269 _ o0
2 2
5
Ao M TS0 o
R.Ch  3650.0,840.76
+ Kiém tra ham luong cot thép:
u=2 10006 =321 10006 =1,01% > 4. =0,05%
bh, 40.76

—ham luong cot thép hop Ii.
Chon c6t thép 5¢28 c6 A, = 30,79 (cm?) va chiéu day bdo vé 1a 25 mm
_)A,Ag :M:O,ZG% E(—3%;5%) = ho‘p ]}’1

30,79
.2 ) 2,8 . N
+ Kiém tra : a, =abv+%=2,5+7= 3,9€m )< 4¢m = an toan
. _b-2a,-2422 40-225-528
° 5-1 4
Theo chiéu cao dam ta dat 2¢18 lam cot gia.
4.2) Tinh todn c6t dai cho dam tdang 3 ( phdn tir D3-3):
+ Kiém tra kha nang chiu luc cit ctia dim D3-3 ¢6 :
Q.0 = 33,52 T =33,52.10° kG, tai mat cét sat goi truc F
+ Dam chiu tai trong tinh todn tap trung tai gitta dam vdi :
g = 4994 (kG)
p = 2869 (kG)
— P =g + 0,5p = 4994 + 2869 =7863 (kG)
+ Dam chiu tai trong tinh todn phan bd déu véi :
g=g, +g,=3178 + 940 = 4118 (kG/m)
p = 1133 (kG/m)
—->q,=g+05p=4118 + 0,5.1133 = 4684,5 (kG/m) = 46,845(kG/cm)
+ Kiém tra su can thiét dat cot dai:

¢ Qua =33520 (kG) < 2,5.Ry.b.h0 =2,5.9.40.76 = 68400 (kG)
e BO qua anh huodng cua luc doc truc nén: ¢, =0
Q... = @, (L+ ¢ )R, bh, =0,6(L+0).9.40.76 =16416(kG)

- Qmax = 33520 (kG) > Qbmin
— Can phai dat cot dai chiu cat.

=5,25(cm) > 2,5(cm) = hop ly

+ Do tai trong tap trung gitta ddm va tai trong phan bd déu trén dim déu 16n
nén ta sé 14y c6t dai theo cdu tao réi kiém tra lai:
- Dam ¢6: h=80 cm > 45 cm — s, = min(h/3;50 cm)=26,67 (cm).



- Opax = 28 mm —>¢,,,,/4 =28/4 =7 mm
= Gia thi€t ham luong cot dai toi thi€u : ¢8s150
+ Kiém tra cudng do trén ti€t dién nghiéng theo ing sudt nén chinh khi da bo
tri cot dai : Q,,, <0,3.¢,,.9,,.R,b.h,

max —

V6i: @, =1+5.a.u,<13

_A, _na,
Hu bs bs
e 2 nhanh dai »>n=2
e (ot dai ¢8—a, =0,503cm?
Sy, = 20508 _ 4 00168
40.15

e Str dung bétong cap do bén B20 c6:
R, = 11,5 MPa, R,, = 0,90 MPa, E, = 27.10° MPa
e Thép dai nhém Al : R, = 175 MPa, E, = 21.10* MPa
E, 2L.10*
E, 27.10°
@, =1+5.7,78.0,00168 =1,065 < 1,3
Véi: @, =1-pR =1-0,01.11,5=0,885 (4=0,01_ dsi v6i BT nang )
Ta thay:
Qumax  =33520 kG < 0,3¢,.0,Rbh =0,3.1,065.0,885.115.40.76
=98885(kG)
= Dam du kha nang chiu tng suit nén chinh.

=7,78

+ Kiém tra khodng cach c6t dai xem c6 phai dat c6t xién khong:
Luc cat ma bé tong va thép dai chiu dugc:

Q = 2\/ Mb'qsw

- X4c dinh gia tri qg:

o = RuAu _ 1750.12.50, 503 _ 117 37K/ om)
S

- X4c dinh gia tri M,:
DAam c6 cdnh nam trong ving kéo nén: ¢, =0

B0 qua anh hudng cta luc doc truc nén: ¢, =0
M, =q,(+¢, +¢,)R, bh =2(1+0+0).9.40.76° = 4158720(kG.cm)
= Q=2,/M,.q,, =2./4158720.117,37 = 44186(KG) > Q,,, =33520(kG)

Vay khoang cach cot dai hgp 1i —khong can dat cot xién.
+ BO tri cot thép dai cho dam: Ta b tri cot dai ¢8s150 cho toan bo dam.

4.3) Tinh todn cot treo:
Tai vi tri dam phu ké 1én dam chinh can phai b6 tri c6t dai gia cuong-



con goi 1a ¢6t treo - dé chiu dugc luc giat dit:P =g + q = 4994 +2869 =7863
(kG)

P

Nap

\
\

- YRR N

- 1 h,
0oo+2.hs

hs

+ Dién tich cot treo :

h
P(1--=
( ho)

>_ 0
Avz—p

sw
Trong do6 : - hi-khoang cach tir vi tri dat luc giat dit dén trong tam tiét
dién cot thép doc : hy= hy-hy,
- hy — chiéu cao lam viéc cua ti€t dién.
- R, — cuong do chiu kéo tinh toan cta co6t dai.

7863(1— 76_40)

76 2
A > =2,36(cm
. 1750 ( )

+ Chon cot treo ¢8 ( a,=0,503 cm?) ,s6 nhdanh n =2
S6 lugng cot treo can thiét :

meBuw _Aw 236 540

a, na, 20,503

= Chon m = 4 dat mébi bén mép dam phu 1a 2 dai trong doan:

I=h,.-hy,= 80 - 40 = 40 (cm)

Khoang cach gitta cac cot treo la qua 16n — chon theo ciu tao ¢$8s50
trong doan 40cm sat mép dam phu.

4.4) Tinh todn cot thép trong dam voi cdc dam khdc:

Viéc tinh toan duoc ti€n hanh tuong tu va dugc lap bang EXCEL, két qua
duoc trinh bay & bang:



BANG TINH THEP DAM

PHAN NOILUC] TIETDIEN [ a [ h, | R, | Rs | Mf As | . [ Choncdt [ As
10 (M (Tm)[B (em)TH (em)) (em)| (em) [kGom2| kGfem | Tn | O |6 (cm?) | g (cm?)
6597 40 | 80 | 4 | 76 | 115 | 3650 0.248 0855 | 27.82 | 092 [2025:3028| 289
D31 | 2844| 40 | 80 | 4 | 76 | 115 | 3650 [41357] 0.012 [0.012] 0.994 | 10.32 | 034| 3022 | 114
64050 40 | 80 | 4 | 76| 115 | 3650 0.241 0.860 | 26.85 | 0.88 [3025:2028| 27.05
55040 40 | 80 | 4 | 76| 115 | 3650 0.209 0881 | 22.76 | 075 [2025:2028| 22.14
D32 | 17.12) 40 | 80 | 4 | 76 | 115 | 3650 [41357| 0.007 [0.007| 0.996 | 620 | 020 2022 | 76
57760 40 | 80 | 4 | 76 | 115 | 3650 0217 0876 | 2377 [ 078 | 4028 | 2463
7092 40 | 80 | 4 | 76 | 115 | 3650 0.267 08413038 [ 100 5028 | 3079
D33 | 3112[ 40 | 80 | 4 | 76 | 115 | 3650 [41357| 0.013(0.013] 0.993 | 11.29 [ 037 3022 | 114
153 40 | 80 | 4 | 76 | 115 | 3650 0.269 0840 | 3071 | Lo1| 5028 | 3079

5) Tinh toan cau tao nut goc trén cung:
Nit g6c 1a nit giao gitra:

- Phan t& dam DT-3 va phan ti cot CM-4.
- Phan t& dam DT-2 va phan ti cot CM-2.
- Phan tt dam DM-1 va phan tlr cot C8-1.

Chiéu dai neo cot thép & nit géc phu thuoc vao ti s6 S
+ Dua vao bang t6 hop noi luc cot, ta chon cdp noi luc M, N cliia phan tir
cot CM-4 c6 d0 léch tam e, 16n nhat. D6 la cap c6 M = 17,50 (T.m); N = -24,59
e, 7118

(T) c6 ¢, =71,18 (cm) —> "= Eo =1,42>0,5.Vay ta s€ cau tao cot thép nut

C

goc trén cung theo truong hop co: E—°> 0,5.
+ Dua vao bang t6 hop noi luc cot, ta chon cdp noi luc M, N cua phan tir
cot CM-2 c6 d0 léch tam e, 16n nhat. D6 1a cap c6 M = 6,19 (T.m); N = -24,68

(T) c6 e, = 26,48 (cm) — %:%:0,44<0,5.V@y ta s€ cau tao cot thép nut

C

goc trén cung theo truong hop co: 0,25<E—°< 0,5.
+ Dua vao bang t6 hop noi luc cot, ta chon cdp noi luc M, N clia phén tir
cot C8-1 c6 do léch tam e, 16n nhat. D6 1a cap ¢c6 M = 20,25 (T.m); N = -47,95
e, 42,23

(T) c6 e, = 42,23 (cm) —> - W:0,84>0,5.Vay ta s€ cdu tao cot thép nut

C

e s R . e
goc trén cung theo truong hop co: h—° >0,5.

c




+ Cau tao :

- Cot thép cua coOt dugc kéo dén dinh dam, co6t thép dudi suon cua dam
duoc neo qua mép cot mot doan I, >10d = 10.22= 220(mm), cot trén dugc neo
v6i chiéu dai 1.

- Doan neo 1,, duoc tinh theo cong thic:

L :{wan.%+Alan}.d

b
Trong d6 cdc hé s6 w,,, A\,, va gia tri t6i thiéu cua 1,, duoc cho trong
bang 4.3 “Khung BTCT toan khéi” — chu bién PGS.TS.Lé Ba Hué .
Cot thép chiu kéo trong bétong chiu kéo: w,, = 0,7; AA,, = 11.

1 ={0,7.2% 111 28— 930(mm)
11,5

6) Tinh toan cau tao nut noi cot bién va xa:

+ Dam:

- Cot thép phia duéi cia dam duge kéo va neo véi doan:

l, > (10d =10.22 = 220mm; 200mm) _trong bang t6 hop khong c¢6 momen

duong tai mép cot.

- Cét thép phia trén dugc neo véi chiéu dai 1,,= 930 (mm).

+ Cot:

Cot thép ndi chong trong bétong chiu nén: w,, = 0,65; AL, = 8.

d=28 -1, = [o, 65.% +8}.28 =802(mm)

d=25 51 = {o, 65.% +8}.25 — 716(mm)

- Khi khong thay déi ti€t dién cot thép phan cot dudi dugc kéo 1én qua
mit trén cua dim véi lugng thép khong nho hon A;' dé n6i vdi luong thép cot
tang trén. Luong thép con lai & mbi phia (A - A,") dugc neo vao dim mot doan
l,,. N€u cot thép A,' chi c¢6 hai thanh thi n6i budc cot thép cot & mot tiét dién
v6i doan no6i chong bang 1,,. Néu s6 lugng thanh 16n hon thi phai dung moi néi
so le, cach nhau it nhat mot doan 0,5.1,,. M6i dot chi cho phép <50% A’ (thép
c6 g0), <25% A (thép tron). Khi ndi can dam bao tinh d6i xung trén tiét dién.
Trong doan n6i chong co6t dai phai dugc bo tri day hon doan gita cot
(s<10d,;, =10.25=250mm).

- Tai vi tri thay déi ti€t dién, do su thay déi ti€t dién qua 16n

h, ;h‘ = 90%;0700 :%>% nén khong ducc bé chéo ma phdi dua thang thép cot

dudi neo vao dam. D€ tao doan n6i thép véi cot trén, khi thi cong phai chon




mot doan thép cho tir ¢t trén vao dam va cot dudi mot doan 1,,,.



CHUONG IV: TINH TOAN NEN MONG

I PIEU KIEN PIA CHAT CONG TRINH, LUA CHON GIAI PHAP
MONG:
1) Diéu kién dia chat cong trinh:
Dia chat cong trinh gom cdc 16p dat sau:

TT Tang dat Day Y (pA .
(m) (T/m?) (do) (T/m?)

1 bat dap 1 1,7 - -

2 A sét déo cling 4 1,94 15 0,9

3 Sét déo ciing 10 1,96 17 4,4
4 Bun sét pha 12 1,65 9 0,7
5 A sét déo mém 10 1,82 12 2

6 S6i cudi - 2 33 10

Muc nuéc ngam tuong déi 6n dinh & do sau —5m so véi c6t tu nhién, nude it an mon.

2) Giai phap nén méng cho cong trinh:

+ Viéc lua chon phuong dan méng ¢6 y nghia rat 16n vi né lién quan truc ti€p téi cong
trinh vé€ phuong dién chiu luc, vé kha nang thi cong va gia thanh cong trinh (d6i véi cong
trinh nha cao tang chi phi cho phan ngam chiém mot ti 1€ kha 16n khoang 30%).

+ Pay 1a cong trinh c6 tai trong tac dung vao moéng la kha 16n N>1000T.
Trong khi d6 cong trinh lai dugc xay dung trong thanh ph6, méng can phai dam
bao

- Do lin cua cong trinh phai nho hon do lin cho phép .

- Coc khong bi phd hoai khi lam viéc .

- Thi cong khong anh hudng t6i cong trinh xung quanh cling nhu moi
truong ciing nhu chat lugng coc (Khong gay hu hong coc da thi cong, khong
lam sut lin cdac cong trinh gin bén).

Dua vao s6 liéu dia chat cong trinh va tai trong tic dung tai chan cot ta
thay: Tai trong nén 16n, do léch tam nho. Cac 16p dat phia trén twong doi nho,
cac 16p dat chiu tai t6t dudi sau 37 m. Nhu vady méng cho cong trinh chiu tai
16n va phai truyén dugc tai trong xuong cdc 16p dat sau.

Tu nhan xét trén ta quyét dinh chon phuong 4n méong coc dai thap.

+ Coc khoan nhoi 1a loai coc dugc ché tao ngay tai ché ma coc sé lam viéc sau khi
xay dung xong cong trinh . Nguyén tic ché tao coc nay 12 bang céach tao ra mot 16 rong
thiang diing trong dat sau dé dé bé tong vao theo phuong phap vita dang.

a) Uu , nhuogc diém cua coc khoan nhoi:

+ Uu diém :

- C6 thé tao ra nhitng coc c6 dudng kinh 16n do dé6 stc chiu tai clia coc
rat cao.



- Do cach thi cong , mat bén ctia coc nhoi thuong bi nham do d6 ma sat
gitta coc va dat, néi chung c6 tri s6 16n so véGi cac loai coc khac.

- Khi thi cong khong gay ra chan dong lam nguy hai dén cac cong trinh
lan can. Loai coc khoan nhoi dit sau khong gay lin anh hudng ding ké cho cic
cong trinh lan can.

- C6 kha nang xuyén qua cac 16p dat cing va dat do sau 16n

- Qua4 trinh thuc hién thi cong méng coc, dé dang thay doi cdc thong so
clia coc (chiéu sau, duong kinh) dé ddp ting v6i diéu kién cu thé clia dia chat
duéi nha .

- Dau coc c6 thé chon & do sau tuy y cho phu hgp véi két cdu cong
trinh va qui hoach kién tric mat bang.

+ Nhuoc diém :

- Kho kiém tra chat luong cta coc .

- Thiét bi thi cong tuong doi phic tap .

- Gia thanh cao.

- Cong truong dé bi ban trong qud trinh thi cong.

- DBoi héi doi ngli can bo k¥ thuat c6 nang luc va kinh nghiém. Do6i ngii
cong nhan lanh nghé va cé6 t6 chic.

b) Cdc gid thuyét tinh todn, kiém tra coc dai thdp :

+ Stic chiu tai ctia coc trong mong duge xac dinh nhu d6i véi coc don ding
riéng ré, khong ké dé€n anh hudng ctia nhém coc.

+ Tai trong truyén lén cong trinh qua dai coc chi truyén lén cidc coc chd
khong truyén l1én cdc 16p ddt nam giita cdc coc tai mat ti€p xdc vdi dai coc.

+ Khi kiém tra cudng do cta nén dat va khi x4c dinh do lin ciia méng coc
thi coi méng coc nhu mot khdi méng quy udc bao gom coc, dai coc va phan dat
gitta c4c coc.

+ Vi viéc tinh toan khéi méng quy udc giong nhu tinh todn méng nong
trén nén thién nhién (b6 qua ma sat & mat bén méng) cho nén tri s6 momen cla
tai trong ngoai tai ddy mong khoi quy udc duoc 1dy giam di mot cach gan ding
bang tri s6 momen cla tai trong ngoai so v4i cao trinh ddy dai.

+ Dai coc xem nhu tuyét doi cing

+ Coc dugc ngam cing vao dai.

+ Tai trong ngang hoan toan do dat tir day dai tré 1én ti€p nhan.

1) TINH TOAN MONG COC KHOAN NHOI M2:
Thiét ké dai mong M2:
Tai trong nguy hiém tdc dung tai chan cot DH-3 I4y tir bang t6 hop:
M, =-11,95T.m
N,.x =-1010,25T
Q. =-47T
1) Chon do sau dat dai:



+ Du kién dung coc khoan nhéi, dudng kinh 800mm, bé tong cap do bén
B20, thép nhom AIIIL.

+ Coc cam vao 16p dat 6 1a 16p cudi so6i 2 m, du ki€n dén cao trinh -39 m.

+ Ta chon chiéu cao dai h =1,8 m

+ Do sau dat dai phai dat diéu kién d€ tinh toan theo so d6 méng coc dai
thap:

h > 0,7h,,;,
Trong d6 : h- do sau cua day dai.

gz _9) [2Q
hmin - tg (45 2) ]/b

v va @- trong luong thé tich tur nhién va géc ma sat trong clia dat tir ddy dai tr& lén (16p 2):
>.Q- téng tai trong ngang
b - canh cua ddy dai theo phuong thang géc véi téng luc ngang
(chon bé rong dai so bo b =2m)
Vay :
15° 4,7

hi, =tg(45° ——), |—— =0,84(m
o =10(45° =) [T =0,84(m)

h>0,7 x 0,84 = 0,59(m)
Ta chon chiéu sau dat dai 1a 1,8 (m) so vdi san tdng ham.
Khoang cach tir mat dat tu nhién t6i day dai la 1,8 +2,1 = 3,9(m)
2) Xac dinh sic chiu tai cua coc:
2.1)Theo vat liéu lam coc:
- Bé tong B20 ¢c6 R, = 115 kg/cm? , R, = 9 kg/cm?
- Thép coc nhém AIII c¢6 R=3650 kG/cm?.
+ Stic chiu tai ctia coc nhoi theo vat liéu lam coc duoc xac dinh theo cong
thic 13-TCXD195:1997:
Tu cong thuc :
P,=m.(R;.F+4m,. m,.R,.F,)
Véi :
m: hé s6 diéu kién lam viéc: m = 1
m, 1a hé s6 diéu kién lam viéc cta coc nh6i, m,;=0,85
m, 1a hé s6 anh hudng cta phuong phap thi cong, m,=0,7
F, : dién tich ti€t dién coc, F, = 3,14.0,4x0,4= 0,5024 m* = 5024 cm?
F, :dién tich c6t thép trong coc chon 15¢22 ¢6 F=15.3,801=57 cm?
R,:cudng do chiu nén tinh todn cta bétong B20: R,=115 kG/cm?
R,: cudng do chiu kéo clia c6t thép: R, = 3650 kG/cm?
P,=1.(3650.57 + 0,85.0,7.115.5024)
= 551817 kG =551,817T
2.2)Theo siic chiu tdi cua coc theo ddt nén:



+ Theo két qua thi nghiém trong phong dugc xac dinh theo cong thic:
P;=k.m.(0;.R,.F + u.2a,.1,.1)
Trong do :
m: hé s& diéu kién lam viéc: m = 1.
k: hé s6 dong nhat cua dat: 1ay k = 0,7.
o, : hé s6 lam viéc cua dat dudi mii coc: o, = 1.
o, : hé s6 lam viéc cua dat xung quanh miii coc: a, = 0,6.
u:chuvicoc=2.3,14.0,4=2,512m
F: dién tich tiét dién coc, F = 0,5024 m® = 5024 cm?
T, : luc ma sat trung binh cua 16p dat tht i quanh mat coc.
R, : cuong do cua dat dudi mii coc duge xac dinh theo cong thic:
Miii coc & d6 sau —38,5m so v&i mat dat tu nhién va chdng vao 16p cudi
sOi v6i cuong do:
R; = 0,75B( y,dA’ + ay,LB,’)
Véi :
v, : trong luong thé tich dit & dudi mii coc, y, =2 T/m’.
Y, : trong lugng thé tich trung binh cta cdc 16p dat tir mii coc trd 1én.
2. (y;xh) 11,7+41,94+10.1,96+12.1,65+10.1,82+2.2
Y= zhi = 39

=1,82 T/m?® = 1820 kG/m?
L: chiéu dai coc: L=39 -2,1 —1,8 +0,2 =35,3 m (0,2 m nam trong dai)

d : duong kinh coc = 0,8 m.
o : hé s6 phu thuoc vao ty s6 L/d =35,3/0,8 = 44,12 > 25

Al,B},a, B hé s6 khong thi nguyeén tra bang I1-6 “Nén méng nha cao
ting” ctia TS.Nguyén Vian Quéang theo ¢4=33°
Al=48.6 B =87.6 .=0,67 B =025
- R=0,75.0,25.(2.0,8.48,6 + 0,67.1,82.35,3.87,6) =721,59T
= P;,=0,7.1.[1.721,59.0,5024 + 2,512.0,6(1,1.0,9 +10.4,4 +12.0,7

+10.2 +1,5.10)] =352,3 T
P, < Py, nén stc chiu tai cua coc lay theo stic chiu tai ctia dat nén

Prc =352,3T
Tri s0 tinh todn stc chiu tai cho phép cua coc theo dit nén la:
p,=c = 3923 _ 951 ()
ke L4

K. : hé s6 an toan , k., = 1,4 khi stc chiu tai 1a sct tinh toan.
3) Xac dinh kich thuéc dai méng va sé luwong coc:
D€ cac coc it anh hudng 14n nhau, ¢6 thé coi 1a coc don, cdc coc dugc bo
tri trong mat bang sao cho khoang cdch giita cdc tim coc > 3d. Trong dé d la



dudng kinh coc d = 0,8(m).c6 thé bd tri coc theo mang 6 vuong, 6 cd, mang
khong déu.
Ap luc tinh todn gia dinh tic dung lén d€ dai do phan luc ddu coc gay ra:
«_ Pu _ 2516
(3d)*> (3.0,8)°
+ Dién tich so bo cua d€ dai :
N
Pn B Ytbhdn

= 43,68(T / m?)

d

Yip-tri s6 trung binh cua trong luong riéng bétéong dai coc va dat lap trén
dai lay = 2T/m?
h,- do sau dat dai;
n- hé s6 vuot tain = 1,1
N,"-luc doc tinh todn xac dinh tai cot dinh dai;
N, 1010,25

- = 25,4(m’)
P, —7,n,n 4368-2.16.11

F, =

+ Chon kich thudc dai méng:
- Khoang cach tlr tim coc dén mép dai >0,7d = 0,7.0,8 = 0,56 m
- Khoang cach giita cac tim coc canh nhau >3d =3.0,8 = 2,4 m
- Chon dai coc hinh chit nhat kich thuée : 3,7 x 6,1 m
+ Xac dinh s6 lugng coc can thiét :
Trong lugng cua dai va dat trén dai :
Ny'=n.F,.h.y,=1,1.25,4.1,8.2 =100,58 T
Luc doc tinh todn tac dung dén d€ dai :
N"= N, + N, =1010,25 + 100,58 =1110,83 T
S6 luong coc so bo:
NG
n :ﬂ?
Trong d6: - B — 12 hé s6 kinh nghiém ké dén anh hudng cua tai trong nhang
va momen, 1ay trong khoang 1,0 dén 2,0. Chon b = 1,2.
- P — stic chiu tai tinh todn cia moi coc.
- N —luc doc tinh toan tac dung lén d€ dai.

tt
nogNt g, 111083
P 251,6

Ta chon s6 luong coc la 6 va b tri nhu hinh vé:

So do6 bé tri coc
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+ Kiém tra tai trong tidc dung lén coc:
pr N J_thyt'X
o, XX
Dién tich d¢ dai thuc t€ :F; = 3,7 x 6,1= 22,57 m?
Trong lugng thuc t&€ cua dai va cua dat trén dai:
N,'=n.F’,h.y, =1,1.22,57.1,8.2 =89,38 T
Luc doc tinh toan xac dinh dén cot dé€ dai
N"= N, + Ny =1010,25 + 89,38 =1099,63 T
+ Mo6men tinh todn xdc dinh tuong tng véi trong tam dién tich ti€t dién

max

cac coc tai dé dai :
M"'=M"+ Q" h=11,95+4,7.1,8 =20,41 Tm
Trong d6 : M", Q" - Momen va luc cét tinh todn tai chan cot duoc 14y tir
bang t6 hop noi luc twong ting cta trudong hop N ..
pr _N' M/X,. 109963, 20,41.2,4
memnTy 7YX 6 2,424

185,4T <[P, ]=2516T

coc

181,15T <[P, ] = 251,6T

ViP,;,= 181,15 T > 0 nén khong phai kiém tra coc chiu nhé.

min—

2
chc=Lf’14.2,5.1,1.35,3:48, 77(T)
S Piyi mai cooma= P, + P, =185,4 + 48,77 = 234,17 T < [P__]

Vay coc du kha nang chiu luc.
4) Tinh toan kiém tra cuong d¢ cia nén dat:
D€ kiém tra cudng do cua nén dat tai mdi coc, ngudi ta coi dai coc, coc
va phan dat gifta cdc coc la mot kh6i méng quy udc. Méng khdi nay cé chiéu



sau ddy méng bang khoang cdch tir mat dat t6i mat phang di qua miii coc.

So do tinh méng kKhoi quy uéce

0,000

P

d/4 d/a

+ Dién tich day khoi méng quy uée xac dinh theo cong thic sau :
Fyg=(A; + 2Ltga) x (B, + 2Ltga) = Ly x By
Trong do :
A, va B, : Khoang cach tir hai mép hang coc ngoai cung theo hai phia
A,=5,6;B,=3,2m
L : chiéu dai coc tinh tir ddy dai t6i mii coc : L =39 — 3,9 =35,1 m.
a- géc md& rong so véi truc thang ding, ké tir mép ngoai clia hang coc ngoai
cung.
— (Ptb
4
¢@p-goc ma sat trung binh cta cac 16p dat tir miii coc trd 1én.
15°.4+17°.10+9°.12+12°10+33°.2
38

Theo quy pham : «

B =13,79°

0
a= 1379 _ 3,45°

Fy= (5,6+2.35,3.tg3,45°%) x(3,2+2.35,3.tg3,45%)
= 9,86 x7,46 m = 73,56 m*
+ Kiém tra cudng do ctia dat nén theo diéu kién sau:



.. <1 2R

max —

_ Omax + 0

o min SR

tb T 2
+ Xac dinh trong luong cua khoi méng quy udc :
- Trong lugng tir d€ dai trd 1én mat tang ham :
N,"€= Ly.By.h.y,, = 73,56.1,8.2 =265 T
- Trong lugng cua 16p dat tha 2
N,™ = (73,56- 6.3,14.0,8%/4).1,3.1,94 = 178 T
- Trong lugng cua 16p dat tha 3
N, = (73,56— 6.3,14.0,8%/4).10.1,96 = 1383 T
- Trong lugng cua 16p dat thu 4
N, €= (73,56-6.3,14.0,8%/4).12.1,65 = 1397T
- Trong lugng cua 16p dat thi 5
Ns€= (73,56 - 6.3,14.0,8%/4).10.1,82 = 1284 T
- Trong lugng cua 16p dat thi 6
Ns©= (73,56 - 6.3,14.0,8%/4).2.2 =282 T
- Trong lugng cuia cac coc la :
N¢'©=3,14.0,8°/4.2,5.35,3.6= 265 T
Téng tai trong kh6i méng quy udce :
N =265 +178 +1383 +1397 +1284 +282 +265 = 5054 T
+ Luc doc tiéu chudn do cot truyén xuong :
NT  1010,25
n 12
Téng luc doc tdc dung tai ddy kh6éi méng quy udc :
NT€ =841,9 + 5054 = 58959 T
Momen tuong ting véi ti€t dién ddy khdi méng quy udc :
T :M—gT+Q—TT.(39—2,1):@+£.36,9:154,5T.m
1,2 12 12 12
Do léch tam :
o M™ 1545
N™ 58959

TC _
N, =

=8419T

= 0,026(m)

Ap luc tieu chudn & ddy khéi méng quy udc :

TC
o N, B8y 58959, 60026
min’ qu BM 73, 56 7, 46

)

= O = 81,84 T/m?
Cumin = 78,46 T/m?
+ Xéc dinh cuong do ctia dit nén tai day khoi quy udc:



m,.m
Ry = ——2(1,1.A.By.yy +1,1.B.h.y'y +3.D.Cy - v'11.ho)
TC

- kgc — hé s6 tin cay. kyc = 1 vi cdc chi tiéu co 1y 14y theo cédc thi nghiém
truc ti€p doi véi dat.

- m,, m, — hé sd diéu kién lam viéc cua nén va hé s6 lam viéc cua cong trinh
c6 tac dung qua lai vGi nén, 14y theo bang 3.1 “Huéng dan d6 4n nén méng”:

m,;= 1,4 ; m,= 1 vi cong trinh khong thuoc loai tuyét doi cing.

- A, B, D —cac hé sophu thudc vao tri tinh toan thit 2 cia géc ma sat trong cua dat. Tra

bang 3.2“Huéng din do 4n nén méng”, ndi suy véi dat 16p 6(p=33°, C;;=0) ta co6:
A=1,445 B=6,78 D = 8,88

- vy - tri tinh todn thi 2 trung binh cla trong luong thé tich dat nam truc ti€p
dué6i ddy méng. y,; = 2 T/m’

- 'y - tri tinh todn thd 2 trung binh cla trong luong thé tich dat ké tir day
moéng trd lén. y'; = 1,82 T/m?

- By — canh nho cta ddy méng. By, = 7,46 (m)

- h — chiéu sau chon mong ké tir ddy mong dén c6t thi€t k& (bi bat di, hay
dap thém). h = 35,1 (m)

- hy — chiéu sau khi c6 tdng hAm. hy= h + h,,.

hyg=h; +h,.Cye /v'w

h, — chiéu day dat tir ddy mong dén ddy san tAng ham.

h, = 1,8 — 0,3 =1,5(m)

h, — chiéu day két cdu san ting ham. h, = 0,3(m)

Y- tri tinh todn trung binh dung trong san tidng him. y, = 2,5 T/m’

ho= h + h, + hy. = = 35,1 + 1,5 +0.3. 2,5 _ 3
Y (1L7.1+1,94.2,9)/3,9

7 (m)

=>Ru =%°1.(1,1.1,445.7,46.2 +1,1.6,78.35,1.1,82 +3.8,88.0 — 37.1,82)
= 605,93 T/m?
o, =8L84(T /m?) <1, 2R =1,2.605,93 = 727,12(T / m?)
o +o,. 8184+78 46
> =
= Nén du kha nang chiu luc theo trang thai giGi han I.
5) Tinh lin cia méng:

=80,15(T / m?) < R = 605,93(T / m?)

Ow =

+ Ap luc gay lin duéi ddy khoi méng quy ude:
P,y=0y— Oy
G = 80,15 T/m?
Owi =hy-7;
Gpg = 1.1,7=1,7 T/m*
Gy 16p 2 =4.1,94 =7,76 T/m?



G 16p 3 = 10.1,96 = 19,6 T/m?
Gow 16p 4= 12. 1,65 =19,8 T/m>
G 16p 5 = 10.1,82 = 18,2 T/m?
G 16p 6 =2 .2 =4 T/m?
3o, =1,7+7,76 +19,6 +19,8 +18,2 +4 =71,06T/m’

P, = 80,15 -71,06 = 9,09 T/m?
Nén dat dudi ddy khoi méng quy ude (16p 6) 1a sbéi cudi 6 trang thdi chat,
déng nhat nén c¢6 thé dung cong thic tinh lin theo 1y thuyét dan hoi:

2
S = (1_—E”) wb.P,

Trong do:

i - Hé sé ndngang, u=0,25

E - Modul bién dang, E = 2500 T/m>.

o - Hé sb phu thudc ti s6 1/b,

I—:ﬁzl,%—) tra bang, noi suy c6 o = 1,27.

b 7,46

b - Bérong khdi méng quy wéc, b = 7,46 m.
g (1-025)

2500

S=3,2 (cm) <SS, = 8(cm)

Vay mong dam bao do ldn cho phép.

6) Kiém tra do bén dai:

6.1) Kiém tra choc thing :

+ Kiém tra diéu kién choc thung do cot:

Ve N N
7 N
e M N
7 N

1,27.7,46.9,09 = 0,032(m) =3, 2(cm)

600

1

1000 C1=1500
Y
2 I~ I~ I~
[ \ [ \ A T
N N/ N/
= T =~
T -7
g g -+ -+ - - e
| — — | g
— \\gl ol
/\\47777/\77 - Pl S
/ \ [ \ Y
g N/ N/ N/
650 ) 2400 2400 J 650
6100

+ Theo cong thuc:



Py < [0{1.(bc +C,)+a,.(h, +C1)]-ho-Rm

P, — luc dam thung bang téng phan luc clia coc ndm ngoai pham vi cla

ddy thdp dam thung. P, = 6.234,17 =1405 T
— kich thudce tiét dién cot: 0,6 x 1,0 (m)
Gia thiét: h, = 1,8 — 0,25 =

b., h,

Ci, C —

thang.Néu: ¢,, ¢, >h, 14y = h, ; ¢, ¢, < 0,5h, 1ay = 0,5h,,.

¢, =2,4-05-0,4=1,5(m) e (0,5h, ; hy)

1,55 (m) — chiéu cao hitu ich cua dai.
khoang cdch trén mat bang tir mép coOt dé€n ép cua ddy thap dam

¢, =2,4/2— 0,4-03=0,5(m) < 0,5.h, = 0,775(m) nén 14y c,= 0,5h,

S5 =15 1+(ﬂ)2 =1.5. /1+(%)2=2,157

=1,5. 1+(

/ 155 2 = 3,354

2157(06+05)+3354(1+15) 1.1,55.90 = 1500,73 T

VP >P,= 1405T

Pai méng khong bi pha hoai choc thung do cot.
+ Kiém tra diéu kién choc thung do coc & géc:

Quy déi tiét dién coc tron vé tiét dién coc vuong canh a (Hinh vé):

a=+/7R? =4/3,14.0,4% =0,71m

1600

3700

1000 L C1=1545
Y
3 FJTﬂ T *Jrﬂ
— it e ——{—+-
LT%\* [ N I 7/7/7?»TJ
: S S i s g
F‘j’%/***TffT**:%‘rf
o e - bt
8 ‘LTJ‘ | Ll LTJ
{ 710 { 1545 J,
650 J 2400 2400 { 650

>
C2=545, 600

6100

Phan luc tai dau coc 16n nhat la P = 234,17 T



V6ib=3,7m;a, =0,7Im; hy=1,55m. Tacé b<a, +2h,=3,81 m.

b

Nén ta kiém tra choc thing theo cong thic 5-46 sach “Nén va méng”:
P, <2(h. + b, + 2hy)kRh,

Trong dé:

k — Hé s6 phu thuoc vao ti s6 c/h,, tra bang 5-13 sach “Nén va méng”:

Véi c/hy= 1,545/1,55 = 0,99 tra bang ta duoc k = 0,75

2(h, + b, + 2hy)kRyhy = 2.(1 + 0,6 + 2.1,55).0,75.90.1,55 = 983,5 T

P,=234,17T<9835T

Vay dai thdéa man diéu kién choc thung do coc & géc.

6.2) Kiém tra bén theo tiét dién nghiéng:
P < B.b.hy R,

P - tdng phan luc tdng tai cdc dinh coc nidm gilta mit phing cit qua mép
cOt hoac tru va mép dai gan nhat.
+ Theo phuong canh dai:
P =2.234,17 = 468,34 T

B = 0,7.1/1+(£)2
C

c: khoang cach tir mép cot dé€n mép hang coc dang xét

vic=1,5m € (0,5h,; hy)

B=0,7. /1+(%)2 =0,7. /1+(%)2 = 1,007

VP =1,007.3,7.1,55.90= 519,55 T > P=468,34 T

B = 0,7.1/1+(£)2
C

c: khoang cach tir mép cot dén mép hang coc dang xét

vic=0,5m <0,5.h,=0,775(m) nén 1ay c = 0,5h,

B=07. ey =07 h+( D21 565
0,5h, 0,775

VP =1,565.3,7.1,55.90=8079 T > P =702,51T

+ Theo phuong canh ngan:
P =3.234,17=702,51T



Vay dai dam bao khong bi pha hoai trén ti€t dién nghiéng.



7) Tinh toan cot thép:
7.1) C6t thép dai :

1900

Y ‘l ‘
|
: -~ A~ -
S o S
AN ANy AN
| T T T |
g g = = = - X
|~ = PR
— - M i)
3 AN . AN
S + T +
| ! |
650 | 2400 2400 | 650
6100

Xem nhu dai coc duoc ngam & chan cot. Ta tinh cot thép cho dai:
+ Momen tai mép coOt theo mat cat I-1 :

M, =P,,.r=2.234,17.1,9 = 889,85 Tm
Dién tich c6t thép yéu cau:

A, =M _ 8898510 . o0 o)
0,9R Iy  0,9.3650.15

Chon 29®28 s 130 ¢6 As = 178,58 cm?, mdi thanh dai:L = 6(m)
+ Momen tai mép cot theo mat cat II-11 :

My = Ppo.r = 3. 234,17.0,9 = 632,26 Tm
Dién tich cot thép yéu cau:

ALe M 632,26.10 _ 14 17 (emd)
0,9R. h, 0,9.3650.15

Chon : 26025 s 240 c6 As = 127,63cm?, mbi thanh dai:L = 3,6(m)

7.2) Cot thép coc:
Cot thép doc dat 15022 c6 As = 57 cm?

Cot dai chon @10 a200.




CHUONG V: THIET KE CAU THANG PIEN HINH
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Hinh 5.1: Mat bang két cAu cau thang dién hinh
1) Cau tao cau thang:
+ S6 bac trén mot tang 1a 24
+ Chiéu cao mot tang 1a 390 cm.
+ Chiéu cao mdi bac 1a: 390/24 = 16,3 cm.
+ Chon bé rong ctia mdi bac 1a 30 cm do d6 chiéu dai cia mdi lan 1a
B=11x30= 330cm = 3,3 m
+ Kich thudc chi€u nghi phan st dung 1a 5,7x1,60 m
+ Ban thang day 10 cm .
+ Dam chi€u nghi 22 x 45 cm
+ Dam chi€u t6i 22 x 45 cm
+ Dam Limong: 15 x 30 cm
+ Vat liéu s dung :Bé tong B20 ,R, = 115 kg/cm? , R, = 9 kg/cm?
- Thép ¢<12nhém Al : R, =R, =225 MPa, E, = 21.10* MPa
_ Thép ¢>12nhém AIl : R, = R,, = 280 MPa, E, = 21.10° MPa
Tra bang phu luc 9 va 10 “Khung BTCT toan kh6i” — chu bién PGS.TS.Lé
B4 Hu€ voi Bétong B20 , Thép AIl: = a, =0,429 ; & =0,623
2) Tinh toan ban thang:
+ Xac dinh géc nghiéng trong ban thang:
h 16,3

Tga = — = ——=0,54 = o =28,5°
b 30



+ Chon chiéu day ban thang: 10 cm
3,3

Chiéu dai ban thang:l = ————
€0s28,5

=3,75m

+ Xac dinh tai trong:
Bang tai trong cac 16p vat liéu

s Tinh tai tinh
STT | Vit liéu Chlse(“ day « GY/ « | n todn
m) ( m”) gtt (KG/mZ)
1 |Ldép dd mai 0,015 2000 1,1 44,75
2 |Ldép via lot 0,020 1800 1,3 63,47
3 Gach xdy 1800 1,1 142
4 Bdn BTCT 0,100 2500 1,1 275
5 | Via trdt 0,015 1800 1,3 35
Téng cong 560

+Trong lugng gach lat bac qui vé phan bo déu:
A+B

)Y

VA*+B

A: chiéu cao bac .

g1=n.8.(

B: bé rong bac .
0,3+0,163
0,32 +0,163?
+Trong lugng vita 16t bac qui vé phan bo déu:

A+B

— g,=1,1.0,015.( ).2000 = 44,75kG/m?

2,=n.0.( ——).y
’ JA2 4 B?
5 9,=1,3.0,02.( 2340183 1800 = 63,47kG/m’

0,3 +0,163°

+Trong lugng gach xay bac qui vé phan b6 déu:
AB

g;=n.( ————=).Yy
PN

S a1, 0,3.0,163

24/0,3° +0,163°
+Hoat tai str dung:

Theo TCVN 2737-95 thi hoat tai tiéu chudn cta cau thang d6i véi cau
thang la:
p'° = 300 (Kg/m?) ; Hé s6 vuot tai n=1,2
=>Hoat tai tinh toan :
p =p'“.n =300.1,2=360 kG/m?

).1800 = 142 kG/m?




— Téng trong tai tdc dung lén ban thang:
q=>.9;+ p =560 + 360 = 920 (kG/m?)

q - dugc chia thanh 2 thanh phan luc + 1 luc song song véi ban
+ 1 luc vuong goéc véi ban
-Tai trong vudng goc:

q, = q.cosc=920.cos 28,5° =809 (kG/m?).
2.1) Tinh ban thang bién 01 :
- Nhip tinh toén:

1,,=1580-150/2-150/2=1430 (mm)

l,,= 3750 (mm)

Xét ti s0O: I—2=ﬁ=2,62 > 2 — tinh todn ban nhu ban loai dam

L 1
Cit 1 dai ban rong b=1m theo phuong canh ngin dé tinh toan.
-So d6 tinh :
150

@]
@]
o')

[ 1430 [

809 KG/M

[T
¢ &

a1

206,79 KG.M

- Tinh voi ddi ban rong 1m— q, =809 ( kG/m).
1> 809.1,43°
8
Ta c6 tiét dién tinh toan : b x h = 100 x 10 (cm)
Gia thi€t a,= 1,5 cm = h, = hy- a,=10-1,5=8,5 (cm)
M 20679
am = =
R,bh? ~ 115.100.8,5°

=>C = 0,5x[ 1+ JI-2a_ | = 0,987

M= =206,79kGm = 20679 kGem

=0,025< a,=0,3

pl—




M 20679
R.Ch, ~ 2250.0,987.8,5
- Kiém tra ham luong c6t thép :
W= A 1095
100.h, 100.8,5
Chon ¢8 = a,= 0,503 cm?. Khoang cdch c6t thép:
a.b  0,503.100
A 109

— A, = = 1,095 cm?

.100% =0,129% >, % = 0,05%

=46(cm)

ba, 100.0,503

=> Chon thép ¢#8s200 c6 A, =—= o - 2,515 cm?
S

2.2) Tinh bdn thang giita 02 :
- Nhip tinh todn:
1,=2260-150/2-150/2=2110 (mm)
l,= 3750 (mm)

Xét ti s0O:
l, 3,75 . e . )
=%=——=178<2 => ban lam viéc theo hai phuong.
l, 211
/]\MII B
I %
e
: I M1 : 2 E M2 =115,22 kGm
e £
i/ Ml MIl = 300,85 kGm
M1 = 246,89 kGm
Ta co:
M; =m,.P
MH =1’1’1H.P
Ml =m1.P
M2 =1’Il2.P

Vé6i: P=q.L,.L,=809.2,11.3,75= 6401 kG
Tra bang 1-19 so d6 2 canh ngam “S6 tay thuc hanh két cau cong trinh”
PGS.PTS. Vii Manh Hung véi 1,,/1,,=1,265 va nodi suy ta c6:

m, = 0,0386 m;=0
m2 = 0,018 mH = 0,047



=> M, =0,0386 x 6401 = 246,89 kgm = 24689 KGcm
M, =0
M, =0,018 x 6401 = 115,22 kgm = 11522 KGcm
M;; = 0,047 x 6401 = 300,85 kgm = 30085 KGcm
+Tinh toan cot thép :
Chia ban thanh dai rong 1m dé tinh
Ta c6 ti€t dién tinh toan : b x h = 100 x 10 (cm)
Gia thiét a,= 1,5 cm = hy; = h- a,=10-1,5=8,5 cm
* Tinh cot thép theo phuong 1,: (2,11 m)
+ Cot thép duong:
M, 24689
" R,bh?  115100.8,5%

=>( = 0,5x[ 1+ J1-2a ] = 0,985

M 24689
R.Ch  2250.0,985.8,5
- Kiém tra ham lugng cot thép :
A 1311
100, 100.85

(24

= 0,03< 0= 0,3

s =

=1,311 cm?

n% =

.100% =0,154% >p_. % = 0,05%

Chon ¢8 = f, = 0,503 cm?. Khoang cach cot thép:
a.b _ 0,503.100 _38(cm)
A 1311
=> Chon thép ¢8s200 c6 A, =2,515 cm?
+Cot thép am:
M;=0 => A;=0
=> Dit thép theo cau tao ¢8s200 c6 A, = 2,515 cm?
= hy, = hy;- d=8,5 - 0,8=7,7 cm
* Tinh cot thép theo phuong 1,: (3,75m)
+ Cot thép duong:

M, 11522
" R,bh,  115.100.7,7°
=>( = 0,5x[ 1+ f1-2a_ ] = 0,991

M, 11522
R.Ch,  2250.0,991.7,7

Chon thép ¢8s200 c6 A,=2,515 cm?
+ Cot thép am:

a, =0,017< a,=0,3

plI—

S

=0,671 cm?

M, 30085
Oy = 2 = 2
R, b.hy, 115.100.7,7

= 0,044 < a,= 0,3



=>C = 0,5x[ 1+ 1-2«,, ] =0,977

M, _ 30085
R.Ch, ~ 2250.0,977.7,7

Chon thép ¢8s200 c¢6 Fa = 2,515 cm?
2.3) Tinh bdn chiéu nghi 03:
+ Kich thuéc: 1820x5700 (mm)

S

= 1,777 cm?

Bang tai trong cac 16p vat liéu

_ Chiéu day v Tinh tdi tinh todn

STT Vatliéu 3 n " 5

(m) (KG/m”) g (KG/m")
1 Lép dd mai 0,015 2000 1,1 33
2 Lép vita lot 0,020 1800 1,3 47
3 Bdn BTCT 0,100 2500 1,1 275
4 Vira trdt 0,010 1800 1,3 23
Téng cong 378

- Hoat tai: p = 1,2.300= 360 kg/m?
q= g + p= 378+ 360 = 738 kG/m?
+ Nhip tinh todn:
1,,=1820-by-bt+h, = 1820-220-220+100= 1480 (mm)
l,,= 5700 (mm)

1480

| 5700 |

oo b 57 . L1, ) N
Xeét t1 sO: |—2=—=3,85 > 2 — tinh todn ban nhu ban loai dam
1

Cat 1 dai ban rong b=1m theo phuong canh ngan
qs = 738 kG/m
-So d6 tinh :



:

1480 ‘

738 KG/M
[T
B
13471 KGC
|
(11T et
6735 KGCM

- Momen am tai dau ngam :

2 2
201 738148 3471 KGm = 13471 kKGem
12 12
- Momen duong giira nhip :
2 2
O 738148 s 35 kGm = 6735 kGem
24 24

- Gia thiét a,= 1,5 cm = h, = h- a,=10-1,5=8,5 cm
* Tinh cot thép chiu momen am:
M 13471
Oy = 2 = 2
R, b.h; 115.100.8,5

=>( = 0,5x[ 1+ f1-2a, ] = 0,992

M 13471
*  R.Ch,  2250.0,992.8,5

_ A 0,710
100.h, 100.8,5
=> Chon thép theo ciu tao ¢8s 200 c6 A= 2,515 cm?

* Tinh co6t thép chiu momen duong:
M 6735

“n“Rbh 11510085
b-M-lo VU0,

= 0,016 < a,= 0,3

=0,710 cm?

1% .100% = 0,0835% >, % = 0,05%

= 0,008 < a,= 0,3



=>( = 0,5x[ 1+ -2, ] = 0,996
Ao M 6735
*  R.h,  2250.0,996.8,5

=> Chon thép theo cédu tao ¢8s 200 c6 A= 2,515 cm?

= 0,354 cm?

3) Tinh toan li mong va dam chi€u nghi:
3.1) Li mong bdan thang bién L1 :
a) So do tinh:

q = 824,65 kg/m

28,5°

07 Mmax = 1277,23 kgn

=)

3300

+ Kich thuéc li mong 15 x 30 cm

+ Nhip tinh todn: 1 = lyy,,= 3,75 m

b) Tdi trong:

Tai trong tir ban thang truyén vao li mong :
q=0,5.q,.1= 0,5.920.1,48 = 680,8 kg/m

Tai do trong lugng lan can tay vin thép 20 kg/m

Trong lugng ban than limong:
1,1.2500.0,15.0,3 = 123,75 kg/m

— Q= 680,8 + 20 + 123,75 = 824,55 kg/m

¢) Xdc dinh néi luc va tinh todn cot thép:

+ Momen 16n nhat gitta nhip la:

qlm.COSa( I ]2_824,55.3,32

M =1277,23 kGm = 127723 kGcm

max= " g cosa )  8.c0s28,5°



mC0S2 | _ 824.55 x 23 = 1360 (kG)
2 cosa 2

Quax =

* Tinh c6t thép chiu m6 men duong:

Chon a =3 cm —hy=27cm

M 127723
Uy = 2 = 2
Rbh  115.15.27
“Khung BTCT toan kh6i” — chu bién PGS.TS.Lé Ba Hu€ véi BT B20 va thép
AlI)

= 0,102 < og= 0,429 (tra bang Phu luc 9

=>( = 0,5x[ 1+ J1-2a, ] = 0,946

M 127723

= = 1,785 cm?
R.Ch,  2800.0,946.27

- A=

- Kiém tra ham lugng c6t thép :

u% = 25— 1785 16006 - 0,44% > % = 0,05%
bh, 1527

=> Chon 2 ¢14 c6 A, =3,08 cm? lam thép chiu luc.

% = %z%.lOO%:O,76%>umm% — 0,05%

* Tinh cot dai:
+ Kiém tra su can thiét dat cot dai:
- Qumax = 1360 (kG) < 2,5.R,;.b.hy=2,5.9.15.27 = 9112 (kG)
- B6 qua anh hudng cua luc doc truc nén: ¢, =0
Q. = @, (L+ ¢ )R, b, =0,6(1+0).9.15.27 = 2187(kG)
— Q= 1360 (kG) < Qppmin
=> vét nut nghiéng khong hinh thanh nén khong phai tinh toan cot dai .

Chiéu cao ddm h=30 cm nén trong doan gan gdi tua 4y bang 1/4 nhip S,
148y nhu sau : S;, = min{h/2;150mm }=150 (mm)

=Chon dai ¢8s150



3.2) Li mong bdn thang giita L2:
a) So do tinh:

g =981,75kg/m

28,5°

g
- Mmax = 1520,68 kgm

3500

+ Kich thuéc 1li mong 15 x 30 cm

+ Nhip tinh toan: 1 = ly,n,= 3,75 m

b) Tdi trong:

Tai trong ban thang gitta 1,x1,=2,11x3,75 truyén vao dua vé phan bo déu
dudi dang hinh thang:

I
=k.q,.=
q=K.0; 5

Trong d6: q:1a tai trong phan b6 qui doi 16n nhét tac dung trén 1 m
dai.
q, :tai trong cta ban san (kG/m?)
Il
=—-=0,281
g 21,
—k=1-2p%+p°=0,864
L,: canh ngén 6 ban.
L,: canh dai 6 ban.
, 2,11
q= k.qs.z = 0,864.920.7 =838(kg / m)
Tai do trong lugng lan can tay vin thép 20 kg/m
Trong luong ban than limong:
1,1.2500.0,15.0,3 = 123,75 kg/m



-  qn=838 + 20 + 123,75 = 981,75 kG/m
¢) Xdc dinh noéi luc va tinh todn cot thép:

+ Momen 16n nhét gitta nhip la:

g, 1> _ 981,753,3
8.cosa  8.c0528,5°

Quas = Gim ; 98175x3—;—1620(kG)

= 1520,68kGm = 152068 kGcm

max

* Tinh c6t thép chiu m6 men duong:
Chon a =3 cm —hy=27cm
M 152068
" R,bh?  115x15x27’

=>C = 0,5x[ 1+ 1-2«,]=0,935
—>A, = M__ 152068 =2,15 cm?
R..£h,  2800.0,935.27

- Kiém tra ham lugng c6t thép :

A 215

b.h, T15.27

=> Chon 2 ¢14 c6 A, =3,08 cm? 1am thép chiu luc.
A 3,08

Woh = —> =" 100% =0,76%>p,...% = 0,05%
bh, 15.27

* Tinh cot dai:

+ Kiém tra su can thiét dat cot dai:

- Quax = 1620 (kG) < 2,5.R;,;.b.hy=2,5.9.15.27 = 9112 (kG)
- B6 qua anh hudng cua luc doc truc nén: ¢, =0

Q. = @, (L+ @ )R, bh, =0,6(1+0).9.15.27 = 2187(kG)

- Qmax 1620 (kG) < Qbmm
=> vét nit nghiéng khong hinh thanh nén khong phai tinh toan c6t dai .

o

= 0,121 < o= 0,429

n% = .100% =0,53% >u.,..,% = 0,05%

Chiéu cao ddm h=30 c¢cm nén trong doan gin gdi tua 14y bang 1/4 nhip Sct
lay nhu sau : Sct = min{h/2;150mm }=150 (mm)

—=Chon dai ¢8s150

3.3) Dam chiéu nghi DN:

+ Kich thuéc dam 22 x 45 cm

+ Nhip tinh todn: 1 = 5,7 m

a) So do tinh todn

Dam chi€u nghi 2 dau lién két v6i vach — so do6 tinh 1a dam 2 dau ngam.

b) Tai trong

+ Do limong ban thang bién dua vé 4 luc tap trung

P = 0,5 qjimong-hii mong= 0,5.824,55.3,75 = 1546 kG
+ Do limong ban thang giita dua vé 2 luc tap trung



P = 0,5 Qimong-lii mong= 0,5.981,75.3,75 = 1841 kG
+ Tai trong ban thang gitta 1,x1,=2,11x3,75 truyén vao dua vé phan bd déu
dudi dang tam giac:

5 I, 5 2,11
— =—.0,.~=-.920.——= 606,6 kg/m
du=g %5 =g 5 g/
- Tai trong ban chiéu nghi truyén vao:
_ qczn | _ 3857 5103,3kG /m)

- Trong luogng ban than dam: 22 x 45 cm

1,1.2500.0,22.0,45 = 272,25 kg/m
+ Téng tai trong phan bd tic dung 1én toan dam:

Q=2103,3+ 272,25 = 2375,55 kg/m
¢) Xdac dinh noi luc
Dung SAP2000 V9.03 tacé :

So do tai trong tac dung lén dam thang
1546 kG 1546 kG 1841 kG 1841 kG 1546 kG 1546 kG

2375,55+606,6= 2982,15kG/m

237555 kG/m

1505 [pog] ool 1505
5700

Mmin=-11874,07kgm

S

Mmax= 5713 46 kgm

M,x= 5713,46 kG.m = 571346 kG.cm
M, = - 11874,07 kG.m = - 1187407 kG.cm
Q,..= 1142428 kG
d) Tinh cot thép :
* Tinh co6t doc:
Gia thi€t a=4cm, > hy=45-4=41cm
+ Tinh thép chiu M~
M 1187407
" Rbh? 115.22.412

a =0,279 < a; =0,429



=>( = 0,5x[ 1+ 1-2¢, ] = 0,832
M 1187407
R,.¢h,  2800.0,832.41

=> Chon 4 ¢$20 c6 A, =12,56 cm? lam thép chiu luc.

—A, = = 12,428 cm?

% = ﬁ=%-100%=1,39%>um% = 0.05%
+ Tinh thép chiu M*:
M 571346

Q=== —=0,134 <Ay = 0,412
R,bhZ  115.22.41

=>( = 0,5x[ 1+ J1-2a, ] = 0,928
M 571346
R.Ch,  2800.0,928.41

=> Chon 2 ¢$20 c6 A, =6,28 cm? lam thép chiu luc.

= 5,365 cm?

—A, =

w% = 12 = 528 16006 0,606% > % = 0,05%
bh, 2241

* Tinh todn cot dai:
+ Kiém tra su can thiét dat cot dai:
Q... = 1142428 (kG) < 2,5.R,.b.hy = 2,5.9.22.41 = 20295 (kG)
B0 qua anh hudng cua luc doc truc nén: ¢, =0
Qurir = @y (L+ @, )R, b, =0,6(L+0).9.22.41 = 4871(KG)
— Quux= 1142428 (kG) > Qpmin
— Can phai dat cot dai chiu cat.
— Gia thiét ham luong c6t dai t6i thiéu : ¢8s150
+ Kiém tra cudng do trén ti€t dién nghiéng theo ing sudt nén chinh khi da bo
tri cot dai : Q,,, <0,3.9,,.9,,.R,.b.h,

-Véi: ¢, =1+5a.4,<13

_Aw _Na

" bs bs
¢ 2nhanhdai > n=2

¢ Cot dai g8 »a,= 0,503 cm?

N :2.0,503
Y2215
e St dung bétong cap do bén B20 co:
R, = 11,5 MPa, R,, = 0,90 MPa, E, = 27.10> MPa
e Thép dai nhém Al : R, = 175 MPa, E, = 21.10* MPa
E, 21.10°

S

E, 27.10°
— ¢,, =1+5.7,78.0,00305=1,119<1,3
-Vé6i: @, =1-BR, =1-0,01.11,5=0,885 (B=0,01_do6i v6i BT nang )

Hy,

=0,00305

=7,78




Ta thay:
Q= 11424,28 (kG)< 0,3.9,,.0,,-R,b.h,;=0,3.1,119.0,885.115.22.41 =30808(kG)

— Dam du kha nang chiu tng suit nén chinh.
Vay chon co6t dai ¢8s150 cho toan dam.
* Tinh cot treo
+ Tinh cho vi tri li mong c6: P=1546+1841=3387 kG
— chon cét dai ¢8, a,=0,503 cm? ,s6 nhdanh n =2
S6 lugng cot treo can thiét:

h, _

PA-1") 3387.0- %)

m> 0 _ 41
na,,.R 2.0,503.1750

SW*T tsw

=Chon m = 2 dat m6i bén mép li mong la 1 dai ¢8 trong doan
I=hy.-hy,= 45 - 30 = 15 (cm)
3.4) Dam dam chiéu toi DT :
+ Kich thuéc dam 22 x 45 cm
+ Nhip tinh todn: 1 = 5,7 m
a) So do tinh todn:
Dam chi€u nghi 2 dau lién két vGi vach — so do6 tinh 1a dam 2 dau ngam.
b) Tai trong:
+ Do limong ban thang bién dua vé 4 luc tap trung:
P = 0.5 Qumong-Lii mone= 0,3.824,55.3,75 = 1546 kG
+ Do limong ban thang gitta dua vé 2 luc tap trung:
P = 0,5 Qimong-lii mong= 0,5.981,75.3,75 = 1841 kG
+ Do dam (0,3 x 0,6) m dua vé 1 luc tap trung tai gitta dam:
P=0,5qq.14=0,5.537.4,65 = 1248,5 kG
+ Tai trong ban thang gitta 1,x1,=2,11x3,75 truyén vao dua vé phan bo déu dudi
dang tam giac:
N qtd=§.qb.%:§.920.2’711= 606,6 kg/m
- Tai trong ban san sanh thang 06(2,85 x 4,65) truyén vao dua vé phan bo déu
dué6i dang tam gic:
q1=§.qb.'51=§.891.¥= 793.5 kg/m
- Trong lugng ban than dam: 22 x 40 cm
q, = 272,25 kg/m
+ Téng tai trong phan bd tdc dung 1én toadn dam:
Q=793,5 + 272,25 = 1065,75 kg/m
¢) Xdac dinh noi luc
Dung SAP2000 V9.03 ta co :
So do tai trong tac dung lén dam thang



1546 kG 1546kG  1841kG  12485kG1841kG 1546 kG 1546 kG

606.6 kG/m

1065,75 kG/m

1505 20 20 1505
5700

Mmin=-9291,80 kgm

S

Mmax= 4938,39 kgm

M. = 4938,39 kG.m = 493839kG.cm
My, = - 9291,80 kG.m = - 929180 kG.cm
Q,...= 8393,98 kG
d) Tinh cot thép :
* Tinh co6t doc:
Gia thi€t a=4cm, > hy=45-4=41cm
+ Tinh thép chiu M~
oy == 929180 _ 518 < &, = 0,429
R,.b.n; 115.22.41
=>C = 0,5x[ 1+ 1-2«,] = 0,875
M _ 929180
R.Ch,  2800.0,875.41

=> Chon 3 ¢20 c6 A, = 9,42 cm? lam thép chiu luc.

s =

= 9,248 cm?

1% = %:%.100%:1,02% S % = 0,05%

+ Tinh thép chiu M™:
M 493839
a, = =
Rbh 1152247
=>C = 0,5x[ 1+ 1-2¢,, ] = 0,938
M _ 493839
R,..h,  2800.0,938.41

=0,116 <A, =0,412

—A = = 4,586 cm?




=> Chon 2 ¢$20 c6 A, =6,28 cm? lam thép chiu luc.
= P 628 16006-0,696% >, % = 0,05%
b.h, 1
* Tinh todn cot dai:
+ Kiém tra su can thiét dat cot dai:
Quux = 8393,98 (kG) < 2,5.R;,.b.h; =2,5.9.22.41 = 20295 (kG)
B0 qua anh hudng cta luc doc truc nén: ¢, =0
Qomin = Pz 1+ ¢, )R, b.h, =0,6(1+0).9.22.41 = 4871(kG)
- Qmax= 8393’98 (kG) > Qbmin
— Can phai dat cot dai chiu cat.
— Gia thi€t ham luong c6t dai t6i thiéu : ¢8s150
+ Kiém tra cudng do trén ti€t dién nghiéng theo tng suit nén chinh khi
da bo tri cot dai : Q,,, <0,3.9,,.¢,.R,.b.h,
-Véi: ¢, =1+50.4,<13

_A. _na
H bs bs

¢ 2 nhinh dai > n=2
¢ Cot dai g8 —»a,= 0,503 cm?
., _20503
=215
e Sur dung bétong cap do bén B20 co:
R, = 11,5 MPa, R,, = 0,90 MPa, E, = 27.10° MPa
e Thép dai nhém Al : R, = 175 MPa, E, = 21.10* MPa
4
sa=c=2t10 778
E, 27.10
> ¢,, =1+5.7,78.0,00305=1,119 <1,3
-Véi: ¢, =1-p.R,=1-0,01.115=0,885 ( B=0,01_ doi v6i BT nang )
Ta thay:
Q... = 839398 (kG)< 0,3¢,.0.Rbh =0,3.1,119.0,885.115.22.41

=30808(kG)
— Dam du kha nang chiu tng suit nén chinh.
Vay chon c6t dai ¢8s150 cho toan dam.
* Tinh cot treo
+ Tinh cho vi tri li mong c6: P =1546+1841=3387 kG
— chon co6t dai ¢8, a,=0,503 cm? ,s6 nhdanh n =2
S6 lugng cdt treo can thiét:

h _
PA-1") 3387.(1- 41-30,
0 _

m > = ~1,4
na,,R 2.0,503.1750

SW*T Tsw

1%

=0,00305

= Chon m =2 dit mdi bén mép li mong 1a 1 dai ¢8 trong doan
I=h,.-hy,= 45 - 30 = 15 (cm)



Phan III:

THI CONG
(45 %)

Nhiém vu thiét ké:

Lap phuong dn thi cong coc khoan nhoi.
Lap phuong én thi cong coc moéng.

Lap phuong én thi cong than.

Lap phuong an thi cong cau thang bo.
Lap bang tién do¢ thi cong.

Ban vé kém theo:

1 ban vé thi cong coc.

1 ban vé thi cong méng.

1 ban vé thi cong phan than.

1 ban vé thi cong cau thang bo.
1 ban v& tong ti€n do thi cong.

1 ban v& tong mat bang thi cong.

Gido vién huéng dan: THS. CU HUY TINH



CHUONG I: KHAI QUAT PAC PIEM CONG TRINH VA KHOI

LUONG THI CONG.
I) PAC PIEM VE KET CAU CONG TRINH:
1) Vé nén mong:
1.1) Coc khoan nhoi:
- buong kinh coc: 80 (cm).
- Chiéu dai coc: 35,3 (m).
- Cao do mii coc: - 39 (m).
- Cao do dau coc: - 3,7 (m).
- Bu6c coc theo phuong ngang, doc: 2,4 (m).
- SO lugng coc: 168 (chiéc).
- Bé tong cdp bén B20
1.2) Pai coc:
- Kich thuéc dai: 3,7 x 6,1 (m); 3,7 x 3,7 (m); 13300 x13600 (m)
- Cao do day dai: - 3,9 (m).
- Cao d0 dinh dai: - 2,1 (m).
- SO luong dai: 10 chiéc 3,7 x 6,1 (m);
18 chiéc 3,7 x 3,7 (m);
1 chi€c 13300 x13600 (m)
- Bé tong cap bén B20
1.3) .Gidng mong:
- Kich thudc giang: 0,5 x 1,0 (m).
- Cao do dédy giang: - 3,1 (m).
- Cao do dinhgiang: -2,1  (m).
- S0 luong gidng: 48 (chiéc) téng chiéu dai:
3,8.20 +4,4.10 +2,6.4 +2,425.2 +1,4.8 +1,35.4= 151,85 (m)
- Bé tongcdp bén: B20.
2) Vé khung cot dam, san:
2.1) Cér:
- Kich thude cot: + Cot tang ham ,tang 1va 2: Cot gitta: 1000x600 (mm)
Cot bién: 900 x500

+ Cot tang 3,4,5 : Cot gitta: 800x600 (mm)
Cot bién: 700 x500
+ Cot tang 6,7, 8,9 : Cot gita: 600x600 (mm)

Cot bién: 500 x500
- Bu6c cot theo phuong ngang: 9,3 (m); 7,5 (m); 9,3 (m).



- Bu6c cot theo phuong doc  : 7,5 (m).
- S6 luong cot : 28 (chiéc/ tang).
2.2) Dam:
- Kich thudc dam:
dam chinh: 800 x 400 (mm);
dam phu ngang: 600 x 300 (mm).
dam phu doc: 400 x 200 (mm).

- Bugc dam chinh 9,3 -7,5-9,3(m).
Budc dam phu ngang : 4,65 — 4,65 — 3,75 — 3,75 — 4,65 — 4,65(m).
Buéc dam phu doc  : 5,1 — 3,75 —...— 3,75 — 5,1(m).

- Bé tong cap bén: B20.

2.3) San:

- Kich thuéc 06 san:3,75 x4,65(m); 3,75x3,75(m);3,75x5,1(m);
4,65x5,1(m); 2,85 x5,1(m); 2,85 x4,65(m).

- Chiéu day san: 6 = 15 (mm).

- Mac bé tong: B20.

II) PAC PIEM VE TU NHIEN:

1) DPiéu kién vé dia hinh:

- Kich thuéc khu dat: 57,2 x 63 (m).

- Giap gidi v6i xung quanh:

+ Phia Béac, Dong, Tay : Gidp v6i dudng giao thong loai nho va rudng cho
quy hoach.

+ Phia Nam: Gidp v6i duong giao thong chinh.

- Dién tich xay dung: 26,1 x 47,7 (m).

- Cao d6 khu dat: - 0,3 (m).

2) Pieéu kién vé dia chat:

- Céc chi tiéu co 1y clia cac 16p dat nén:

Két qua tham do va xir 1y dia chat dudi cong trinh dugc trinh bay trong bang duéi day:

Lop dat Day my | DSV de) | ¢ (kGimd)
(m) (T/m?) '

Dt dap 1 1 17 i i

a sét déo cing 4 5 1,94 15 900
Sét déo cing 10 15 196 | 17 4400
Bun sét pha 2 27 1.65 9 700

7 56t déo mem 10 37 182 | 12 2000
S6i cuoi : : 2 33 10000




-Muc nudc ngdm tuong d6i 6n dinh & do sau —5m so véi cot tu nhién, nude it an mon.

3) Pieu kién vé khi tuong thuy van:

Khi hau Quang Ninh tiéu biéu cho khi hau cdc tinh mién bic Viét Nam,
mot nam ¢6 bén mua xuan ha thu dong. Pay 1a ving nhiét déi gié6 mua, mua ha
néng 4m mua nhiéu gié thinh hanh Ia gié dong nam. Mua dong lanh kho hanh it
mua gié thinh hanh 1a gié dong bac.

Nhiét do khong khi trung binh 1a 21 do C. Do 4m khong khi trung binh
hang nam 1a 84%. Trong d6 lugng mua trung binh hang nam 1én dén 1700 dén
2400mm. S6 ngay mua hang nam 1a 90- 170 ngay. Mua tap trung nhiéu vao
mua ha. Nhat 1a thang 7 thang 8, mua dong chi mua khoang 150 dén 400mm.
So véi cédc tinh Bac bo, Quang Ninh chiu dnh hudng cta gié6 dong bac manh

hon so véi cdc noi cung vi d9, lanh hon tir 1 dén 3 do.

Quang Ninh ciing chiu anh huéng ctia gi6 bao, nhit la vao thang 7, 8§, 9.

) TINH TOAN KHOI LUONG THI CONG TRINH (LAP THANH BANG).



CHUONG II: CAC BIEN PHAP KY THUAT THI CONG
CHINH.

I) BIEN PHAP KY THUAT THI CONG TRAI LUGI PO PAC PINH
VI CONG TRINH:
1) Lap va dung hé truc toa do thi cong va méc tim truc trén ban vé.
1.1) Ldp va dung hé toa do thi cong:
a). Chon goc toa do.
- Chon goc O:
+ Cach AD mot doan b = 4m.
+ Cach CD mot doan a = 4m.
- Nhu vay hé truc dinh vi cong trinh khong bi anh hudng khi thi cong moéng va
dudng van chuyén.
b). Dung hé truc toa doé thi cong OGZ.
- Do cong trinh b6 tri song song vGi duong va cach xa mép dudong nén ta
cho hé truc toa do thi cong OGZ nhu sau:
+ Truc OG song song véGi tuyén doc cong trinh

+ Truc OZ song song vGi tuyén ngang cong trinh

/A
v v @ 5 O 0 C%

L 77—
K~ | | | | T
] | | | | ]
] | | | | ]
| e -
| | | | | | | |
] | | | | ]
N A I N A L]
4000 | | | | | | |
] | | | | ]
E o
D | | |
| |




1.2) Xdc dinh toa dé méc tim, truc cua cong trinh.

a). Toa doé tim truc cong trinh theo truc OZ.
OE =b + %.h =4+ %.0,5 = 4,25 (m).
OF =OE +L,=4,25+ 1,8 =6,05 (m).
OH=0OF+L,=6,05+7,5=13,55 (m).
Ol =OH +L;=13,55+7,5=21,05 (m).
OK=0I+L,=21,05+7,5=27,55 (m).
OL =0OK + L5 =27,55+ 1,8 = 29,35 (m).

b). Toa doé tim truc cong trinh theo truc OG.
Ol=a+ %.h =4 + %.0,5 = 4,25 (m).
02=01+B;=4,25+5,1 =9,35 (m).
03=02+B,=935+7,5=16,85 (m).
04=03+B;=16,85+7,5=24,35 (m).
05=04 +B,=24,35+7,5=31,85 (m).
06 =05 + Bs =31,85 + 7,5 = 39,35 (m).
07 =06 + B, =39,35 + 7,5 = 46,85 (m).
08 =07 + B, =46,85 + 5,1 =51,95 (m).

2) Dung hé truc toa do thi cong trén thuc dia.

2.1) Dung hé truc toa do thi cong.

- Dung may kinh vi va thtoc thép. Bat may kinh vi truing v61 mép dudng
tai diém O’. Can chinh mdy va ldy huéng O° tring v6i mép dudng sau dé quay
may mot goc nguoce chiéu kim déng hd véi s6 doc: 360° - 90° = 270°. Trén
huéng d6 dung thudc thép do mot khoang cach 1a 3 m. Ta déng coc xac dinh
duoc goc O”. Doi may kinh dén dat & diém O”. Can chinh mdy 1ay huéng O° vé
diém O’. Quay mdy mot géc ngugc chiéu kim dong hd 360° - 90°. Ta dugc
huéng truc O”G. Ti€n hanh déng coc dinh vi dugc truc O”G va dé chinh 1a truc
OG.

- bat may kinh vi & diém O”14y huéng O°theo truc OG quay mot géc
ngugc kim dong ho 360°-90° ta dugc truc O”Z’ song song véi truc OZ. Tu cic
goc toa do va kich thudc cong trinh ta xac dinh dugc truc OZ cach truc 0”72’
mot khoang 1a 1m . Vi vay ta tinh ti€n O”Z’ mot doan Im va xac dinh dugc truc
OZ. Tién hanh déng coc chon méc dé dinh vi truc OZ.

2.2) Dung méc tim truc CT va gui moc.

a). Trén truc OG.

Dung may kinh vi dat tai géc O lay huéng theo truc OG dung thudc thép



do cac khoang cach O1, 02, 03, 04, O5, 06, O7, 0O8. Do dén dau ti€n hanh
déng coc dé dinh vi mdc tim truc ngang ciia cong trinh.
b). Trén truc OZ.
Tuong tu nhu trén do cac khoang cach OE, OF, OH, OI, OK, OL va déng

coc dé€ dinh vi méc tim truc doc cuia cong trinh.
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¢). Gui moc.
Do hé truc OGZ nam ngoai ving anh hudng cua viéc thi cong méng va
dudng van chuyén nén khong cin glti mac.
I1) BIEN PHAP KY THUAT THI CONG COC KHOAN NHOI:

1) Cong tac chuan bi:

Thi cong coc khoan nhoi 1a mot cong nghé méi duge ap dung vao nudc ta
trong may nam trd lai day. D€ c6 thé thuc hién viéc thi cong coc khoan nhéi dat
két qua t6t, cin thuc hién mot cdch nghiém chinh va ki ludng cdc khau chudn bi
sau :

+ Nghién ctu ki ludng cdc ban vé thiét ké, tai liéu dia chat cong trinh va
cdc yéu cau ki thuat chung cho coc khoan nhéi, yéu cdu ki thuat riéng cua
nguoi thiét kE.

+ Lap phuong 4n ki thuat thi cong, luva chon t6 hop thi cong thich hgp

+ Lap phuong 4n t6 chic thi cong, can d6i gitta tién do, t6 hop thiét k&
nhan luc va giai phdp mat bang.

+ Thiét k€ mat bang thi cong, coi mit bang thi cong ¢6 phan tinh phan



dong theo thoi gian gém thi tu thi cong coc, duong di chuyén mdy dao, dudng
cip va thu hoi dung dich Bentonitee, dudng van chuyén bé tong va cot thép dén
coc, duong van chuyén ph€ liéu ra khoi cong trudng, dudng thoit nudc va cic
yéu cau khdc ctia thi€t k€ mit bang nhu ldn trai kho bai, nha lam viéc khu gia
cong. ..

+ Kiém tra viéc cung cap céc nhu cau dién nuéc cho cong trinh.

+ Kiém tra kha nang cung cap céc thi€t bi vat tu, chat lugng vat tu.

+ Xem xét kha nang gay anh hudng dén khu vuc va cong truong lan can vé
ti€ng oOn, vé sinh cong cong va giao thong...

1.1) Luwa chon phuong dn thi céng coc khoan nhoi:

+ PA 1: Thi cong coc nhoéi trudc trén mat dat tu nhién sau d6 ti€n hanh dao
dat.

Uu diém :

- Van chuyén dat va thi cong coc khoan nhoi dé dang. Di chuyén thiét bi
thi cong thuan tién.

- Cong tac thoat nudc thai, nuéc mua dé dang.

Nhuoc diém :

- Khoan dat , thi cong coc nhéi khé khan. Chi¢u sau hé khoan 16n.

+ PA 2: Dao dat toan bo tdi cao trinh day dai, sau do6 thi cong coc khoan
nhoi

Uu diém :

- bat dugc dao trude khi thi cong coc, do d6 co gidgi hod phan 16n cong
viéc dao dat, téc do dao duoc nang cao , thoi gian thi cong dat giam

- Khi d6 beé tong coc, dé khong ché cao trinh d6 bé tong, dé kiém tra chat
lugng bé tong dau coc.

- Khi thi cong dai méng, giang méng thi mat bang thi cong tuong doi rong

rai.

Nhuoc diém :

- Qud trinh thi cong coc nhéi gap kho khan trong viéc di chuyén thiét bi
thi cong.

- Phai lam duong tam cho mdy thi cong 1én xudng h6é méng.

- Doi hoi c6 hé thong thoat nude tot.

- Khoi lugng dat dao 16n .

Phuong 4n 2 khé dugc 4p dung do viéc di chuyén thiét bi khé khian, mat
khéc sau khi thi cong coc khoan nhdi thi nén dat dudi ddy san tdng hadm bi pha
hoai do thiét bi di chuyén va luong bun dat do khoan coc thai ra vi vay khi thi

cong san tang ham lai phai ¢6 bién phdp nao vét, gia c6 do vay lua chon phuong



an 1- thi cong coc nhoi sau d6 ti€n hanh dao dat.

1.2) Chudn bi mdt bdng thi cong:

a).Mdt bdng.

- Giai phong mat bang, phat quang thu don, san lap cac hé ranh. Dung
may ui san gat tao mat bang thi cong.

- Tap két may moc thiét bi.

b).Po dac dinh vi tim coc, tim dai coc.

- Str dung may kinh vi va thudc thép.

- Dinh vi tim dai coc: Pat may kinh vi tai cac méc 1, 2, 3, 4, 5, 6, 7, 8. Lay
huéng ngam theo truc OG, sau d6 quay 6ng kinh mot géc 360° - 90°. Trén cic
huéng ngdm d6 dung thudc thép do cac khoang cach OE, OF, OH, OI, OK, OL.
Va dong coc mdéc danh dau ta s€ dugce vi tri tim cta cac dai coc.

- Binh vi coc cua cac truc: Tu vi tri tim dai coc ta cang day thép tao thanh
ludi 6 vuong. Tu khoang cach va vi tri coc trong dai dung thudc thép va thudc
chit T do theo hai phuong ta xdc dinh duogc vi tri tim coc trén thuc dia. Hoac ta
sit dung mdy kinh vi két hop vdi thuée thép theo phuong phap toa do cuc dé xéc
dinh vi tri tim coc cin ép bang cach tinh toa do tim coc va déng coc chon mdc
tim cua cac hang coc theo hai truc & phan trai luéi do dac dinh vi cong trinh.

- T vi tri tim coc déng 2 thanh thép d 12 lam mdc va cach tim coc mot
khoang biang nhau theo 2 phuong vuoéng gbéc véi nhau. Dung thudc thép do vé
mobi phia 50cm va déng ti€p 2 thanh ® 12 @€ dinh vi tim coc khi thi cong.

- Tur vi tri tim coc v€ vong tron bao quanh chu vi coc dé lam mdc dit ong
gilt vach.

1.3) Lua chon cong nghé thi cong :

Coc khoan nho6i 1a mot trong nhitng giai phap méng dugc dp dung rong rai
trong xay dung nha cao ting & trén th€ giGi va ¢ Viét Nam. Ching thuong dugc
thiét k&€ dé mang tai 16n nén chét lugng clia coc ludn la van dé dugc quan tam
nhat. Khau quan trong nhat dé quyét dinh chat lugng cta coc 1a khau thi cong,
né bao géom ca k¥ thuat, thiét bi, nang luc ctia don vi thi cong, su nghiém tic
thuc hién quy trinh cong nghé chat ché, kinh nghiém xu ly khi gap cac truong
hgp cu thé.

Trén thé€ gidi c6 rat nhi€u cong nghé va ciac loai thié€t bi thi cong coc
khoan nhoi khdc nhau. Viét Nam hién nay cht yéu la st dung 3 phuong phép
khoan coc nhoi véi céc thiét bi va quy trinh khoan khac nhau nhu sau:

- Phuong phdp khoan théi rira(hay phan tuan hoan)

- Phuong phap khoan dung 6ng vach.



- Phuong phap khoan gau trong dung dich Bentonitee.

a) Phuong phdp khoan thoi riia (hay phdn tudn hoan):

Xudat hién da lau va hién nay van dugc st dung rong rai & Trung Qudc. Tai
Viét Nam mot s6 don vi xay dung lién doanh véi Trung Quoc van st dung trong
cong nghé khoan ndy. Mdy dao st dung guéng xodn dé pha dit, dung dich
Bentonitee dugc bom xuong dé giit vach ho dao. Mun khoan va dung dich dugc
may bom va mdy nén khi ddy tir ddy ho khoan dua lén vao bé ling. Loc tich
dung dich Bentonite cho quay lai va mun khoan uét dugc bom vao xe téc va van
chuyén ra khoi cong trudng. Cong viéc dit cot thép va d6 bétong tién hanh binh
thuong.

-Uu diém cua phuong phdp nay 1a: Gia thiét bi ré, thi cong don gian, gid
thanh ha.

-Nhugc diém cta phuong phdp nay la: Khoan cham, chat luong va do tin
cay chua cao.

b) Phuong phdp khoan dung éng vich:

Xudt hién tir thap nién 60-70 cua thé€ ky trudc. ong vach dugc ha xuéng va
nang lén bang cdch vira xoay vira rung. Trong phuong phdp nay khong cin dung
dén dung dich Bentonitee gilt vich ho khoan. Dat trong long 6ng vach dugce 14y
ra bing gdu ngoam. Viéc dat cot thép va do bétong dugc ti€n hanh binh thudng.

-Uu diém cta phuong phéap nay la: Khong can dén dung dich Bentonitee,
cong truong sach, chat luong coc dam bao.

-Nhugc diém ctia phuong phép nay la: Kho lam duoc coc dén 30m, may cong kénh, khi
lam viéc gay chan dong rung 16n, khé sir dung cho viéc xay chen trong thanh pho.

¢) Phuong phdp khoan gdu trong dung dich Bentonitee:

Trong cong nghé khoan nay giu khoan thuong & dang thiung xoay cat dat
va dua ra ngoai, cdn gau khoan c6 dang angten thuong 1a 3 doan truyén dugc
chuyén dong xoay tr mdy dao xu6ng gau nhd hé thong ranh. Vich ho khoan
duoc gitt 6n dinh biang dung dich bentonitee. Quéa trinh tao 16 duogc thuc hién
trong dung dich sét bentonitee.

Dung dich sét Bentonitee dugc thu hoi, loc va tdi st dung vira dam bao vé
sinh va giam khoi lugng chuyén chd. Trong qud trinh khoan c6 thé thay cdc ddu
dao khdc nhau dé phu hgp vdi nén dit va c¢6 thé vuot qua cac di vat trong long
dat. Viéc dat cot thép va do bétong duoc ti€én hanh trong dung dich bentonitee.
Cac thiét bi dao thong dung & Viét Nam la Bauer (Dic), Soil-Mec (Italia) va
Hitachi (Nhat Ban).

-Uu di€ém ctia phuong phép nay 1a: Thi cong nhanh, viéc kiém tra chat luong thuan

tién rd rang, bao dam vé sinh moi trudng. it anh hudng dén cong trinh xung quanh.



-Nhugc diém cta phuong phdp nay 1a: Thiét bi chuyén dung, gid dat, gid
thanh coc cao, quy trinh cong nghé chat ché, can bo k¥ thuat va cong nhan phai

lanh nghé va c6 y thitc cong nghiép va ky luat cao.

-Do phuong phap nay khoan nhanh hon va chat lugng bao dam hon nén &
Viét Nam hién nay chu yé€u la st dung phuong phap nay.

— Tir wvu nhuogc diém cua phuong phdp nay, ta chon cong nghé thi cong coc
khoan nhoi 1a phuong phap gdu xoay két hop dung dich Bentonite giit vach ho
khoan.

+Gid thanh cta coc phit hgp vé6i diéu kién kinh t&€ cua nudc ta.

+Nang luc ctia don vi thi cong. Hién nay cac Téng cong ty xay dung 16n
déu c6 day du thi€t bi, nhan luc d€ thi cong theo phuong phédp nay.

+Pat duoc do sau ha coc, dudong kinh coc 16n.
1.4) Cong tdac chudn bi thi cong :

* Thiét ké trinh tu thi cong coc nhéi va ldp so do di chuyén mdy khoan :
a) Trinh tu thi cong coc khoan nhoi.

+ Dinh vi tim coc.

+ Khoan dat ong vach.

+ bat ong vach.

+ Khoan tao 16 .

+ Don day ho khoan lan 1 .

+ Ha long cot thép .

+ Dat ong d6 bétong

+ Thoi rira day ho khoan 14n 2 .

+ D06 bétong va rit 6ng dan lén.

+ Rut 6ng vach sau 2-3h.

+ Kiém tra chét luong coc .

b) Ldp so do di chuyén mdy khoan.
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* Thiét ké bo tri cdc thiét bi thi cong coc khoan nhoi:

Thiét bi sir dung trong thi cong coc khoan nhéi gém c6 céc thiét bi van chuyén,
thiét bi khoan tao 10, thiét bi chita va sir 1y bun, nudc khi thi cong.

Thiét bi khoan tao 16

Vé mat van chuyén ta phai xem sét ching loai, kich thuéc, trong luong cla thiét
bi (kich thudc va trong lugng khi thdo roi van chuyén), xét xem thié€t bi c6 kha nang tu
hanh khong.

Thiét bi dién: Trén cong trudng, v6i cdc thiét bi 16n (cdu, khoan...) hdu hét sir
dung dong co dot trong. Dién & day cha yéu phuc vu chi€u sang va cac thiét bi c6 cong
suat khong 16n 1lam. Do vay dién dugc 14y tir mang lu6i dién thanh pho, bo tri cdc
duong day phuc vu thi cong hgp ly dam bao an toan.

Cép thoat nude: Khi thi cong coc nhoi thuong phai dung mot lugng nude va lugng
bun rat 16n, do vay trong khi thi cong nhat thi€t phai chuin bi diy du cac thiét bi cap
thodt nuGe. Luong nude sach duge 14y tir mang ludi cap nude thanh phd, ngoai ra can
phai chuén bi it nhat 1 mdy bom nudc dé phong trong trudng hop thi€u nuée. Phai cé
thiing chita v6i dung luong 16n dé chia bun va liang loc, xir 1y cdc phé liéu khong duoc
truc ti€p thai di. Tién hanh xay dung mot duong thoat nudc 16n dan ra dudng ong thoat
nuGc cua thanh pho dé thai nudc sinh hoat hang ngay ciing nhu nu6c phuc vu thi cong
da qua xu ly.

Ngoai cdc cong tac chuin bi mat bang va thiét bi khi thi cong moéng ta con phai
chd y giam thi€u cdc tdc dong cua chan dong va tiéng 6n dén xung quanh.

* Dinh vi ong chéng, chon 6ng chong (dng vdch):



+ Cong tdac dinh vi va ldp ddt ong chéng phdi tudn thii theo qui pham thi cong
cdn luu ¥ nhitng ddc diém sau:

Khi ldp ddt 6ng vdach & trén can cong tac do dac dinh vi thuc hién bdng
mady kinh vi va thudc thép; diung cdn cdu dé ldp ddt.

Khi lap dat ong vach ving nudc sau : ngoai viéc st dung céc loai may moc
thi€t bi trén dé€ do dat va dinh vi can dung thém hé thong khung din hudng.
Khung dian huéng dung dé dinh vi ong vdch phai dam bao 6n dinh duéi tic
dung cua lyc thuy dong.

Dinh vi coc trén mat bang cin dua vao cdc moc toa do chuin dugc x4c dinh va
xay dung trude. Vi tri, kich thudc va cao do chan ong vach phai dugc dinh vi va ha
ding theo qui dinh cua thiét ké.

* Bién phdp xu ly bun thdi:

Phé€ thai khi thi cong coc khoan nhoi gom c6 dat thira khi khoan 16, dung
dich git thanh da bi bién chat khong thé st dung lai duoc hodc dung dich giit
thanh thira ra sau khi thi cong xong. Tat ca cdc thi ndy déu c6 thé 1am nhiém
b4dn xung quanh, cho nén khi xir 1y phé thai phai tuan theo cdc quy dinh cla
phéap luat, khong duoc dé bira bii ra xung quanh theo y riéng clia minh.

Dé hop 1y viéc st ly bun thdi, hién nay con mot ciach 1a cho bun tdch nudc
ngay trong hién truong thi cong, tic 1a dung phuong thitc hod hoc hodac phuong
thic co hoc 1am cho bun lodng bi phan ly thanh nudc va dat rdn, nuéc cé thé
thai ra song hoic muong thoat nudc, bun kho cé thé 1ap vao chd ngay trong
hién trudng hoidc chuyén dé di bang cic xe tai binh thudng & cdc chd gin xung
quanh, giam nhiéu lugng phé& thai van chuyén di xa, ¢6 thé ha gi4 thanh cong

trinh.

* Bién phdp sw ly mdt ddt dé ddat mdy va dich chuyén mady.

Néu chét dat & chd lap dat may khoan hoi kém, trong khi thao tdc dé sinh
bi nghiéng hoac truot may khoan va lam cho coc dé bi nghiéng, bi léch tam. . .
Doi v6i khoan 16 bing guéng xodn, may dé bi nghiéng vé phia dé dat; doi véi
coc nhoi khoan 16 ¢6 6ng chong, trong luong clia mdy khi nhé ong va phan luc
khi nho s& tap trung vao phia trudc clia coc, cho nén phai dam that chat chd nén
dat dat mdy va lap dat mdy cho that chac chan.

Khi lyc mang tai clia nén dit chd lap dat may khong thoda man dugc yéu
ciu 4p luc 1én dat t6i da clia may thi tuy tinh hinh cu thé ma 4p dung cdc bién
phép sau day:

1. Dung xe Ui dit dé vira san phang vira nén chat.

2. Dém bing 16p cdt, soi, xi quang.



3. Dao bo 16p dat yéu & trén va thay bang dat tot.

4. Dung chat lIam rian dit nhu ximang, voi. . . dé x{t Iy 1am ran 16p dat mat.

5. Lat bang ta vet, gb van day, gbé vuong. . .

6. Lat bang thép tdm, thép hinh, thép hop. . . hoac cdc loai tdim ldt dudng
tam thoi.

7. Lat 16p mat bétong tam thoi trén mat dat.

8. Su dung t6 hop cdc bién phap tir 1 -7.

9.Trudng hop dic biét ¢6 thé 1ap bang dat t6t, xép gb dong, lam cdu. . . Doi
vGi coc khoan nhoi phan tuan hoan, vi phai dung mot lugng nudc rat 16n, lam
cho ch6é ban quay ctia mdy c¢6 nhiéu bun nhao, sinh ra bé d& ban quay bi truot,
bi nghiéng, dé lam sai léch vi tri clia coc, cho nén khi lap dat chan d& phai

dung van day hay gé vuong dé k& cho chic.



2) Khoan tao 16:
2.1) Lua chon thiét bi khoan tao 16:
* May khoan:
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Hinh 2.1: May khoan coc nhoi KH100

Coc thiét k€ c6 duong kinh 800, chiéu sau 39m nén ta chon mdy khoan coc nhoi
s0 hiéu KH- 100 cua hang Hitachi( Nhat) véi cac dac trung ki thuat co ban:

Dac trung Gia tri bon vi
Chicu dai gia khoan 19 m

Puong kinh h6 khoan 6001500 mm

Chiéu sau ho khoan 43 m

Toc do quay may 24 +42 Vong/phut
Momen quay 50+51 KNm
Trong lugng may 36,8 Tan

ap luc 1én may 0,077 Mpa

* May tron dung dich Bentonite:
Mady tron theo nguyén 1y khudy bang dp luc bom ly tam. Chon loai BE-15A



Pac trung Don vi Gia tri
Dung tich thung tron m? 1,5
Nang suat m?/h 15+18
Luu luong 1/phut 2500
ap sudt dong chay KN/cm?® 1,5

* Chon cdn cdu:
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Hinh 2.2: Can truc XKG - 30

Can c4u phuc vu cong téac lap cot thép, lap ong sinh, ong do bé tong,...

Kho6i lugng can phai cau 16n nhat 1a ong do bé tong: Q=9T

h,=0,6m (Chiéu cao 6ng sinh trén mat dat)

h,=0,5m (Khoang cach an toan)

h,=1,5m (Chiéu cao day treo buoc)

h,=11,7m (Chiéu cao 16ng thép)
He = 0,640,5+1,5+11,7=14,3m
Ban kinh c4u lap: R = 8m.

+ Chon can truc tu hanh banh xich XKG — 30 c6 cac dac trung ky thuat:




Chiéu dai tay can: 25m
Chiéu cao nang méc: H,,,, = 23,9m, Hmin =12,8m.
Stc nang: Q.= 15T

Tam v6i: R, =23m, R, = 8,5m.

* Cdc thiét bi khdc:
Tén thiét bi Pon vi | S6 lwong | Tinh nang KT
Bé chita dung dich Bentonitee Cai 2 [QJ=27 T
Mady bom nuéc Cai 2 20m*(5x2x2)
ong cap nudc rua Cai 2 $25mm
ong dan dung dich Bentonitee Cai 1 $150mm
ong thoi rira Cai 1 $45mm
ong dan bé tong Bo 1 $250mm
ong vach Bo 1 $»800mm
Gau khoan va gau lam sach Cai 2 $700mm
May nén khi Cai 1 6m*/gid
Mady loc cét Ci 1 60m  /gid
May han Cai 1
Thép tam Tam 10 1,2x6x0,02m
May kinh vi Cai 2
May uon thép Cai 1
TB ki€m tra dung dich Bentonitee Bo 1
May pha bé tong TCB-92B Cai 2
Xe 0t0 chd bé tong SB-92B Cai 2 V=6m"*
Tram bién thé Tram 1 180KW

- Do dung dich Bentonite ¢6 tam quan trong dac biét déi v6i ho khoan nén
trudc khi khoan phai kiém tra chat lugng dung dich Bentonite , dudng thu héi ,
may bom bun mdy loc vd cac mdy du phong , dat thém 6ng bao dé tang cao
trinh va 4p luc cia dung dich néu can thiét.

- Dong thoi kiém tra cdc thiét bi khoan , can Kelly, day cap , gau dao...sao
cho cong viéc khoan dugc lién tuc va tranh cac su ¢ xay ra trong khi khoan.

- Diéu chinh do nim ngang clia mdy khoan va do thiang diing clia cAn khoan
bing hai mdy kinh vi .X4c dinh toa do cta giu khoan trén ban diéu khién clia

mdy khoan dé thao tac dugc nhanh chéng va chinh xéc.



2.2) Ha ong vdch:

6ng vach hay con goi 1a 6ng chong 1a mot 6ng bang thép ¢6 duong kinh 16n
hon gau khoan khoang 100mm , dai 7m dugc dat & phan trén miéng ho khoan
nho 1én khéi mat dat khoang 0,6m.(hinh v&)

+ 6ng vach c6 nhiém vu:

- Dinh vi va dan huéng cho may khoan.

- Giit 6n dinh cho bé mat hé khoan bdo dam khong bi sap thanh trén ho
khoan .

- Bao vé ho khoan dé soi d4 , thi€t bi khong roi vao ho khoan .

- Ngoai ra 6ng vach con dugc dung dé 1am san d& tam va thao tdc cho viéc
buoc néi va lap dung cot thép , 1ap dung va thdo d& ong do bé tong.

+ 6ng vach dugc thu hoéi lai sau khi d6 bé tong coc nhdi xong .

+ 6ng vach dugc ha xudng biang phuong phdp thong dung hién nay la su
dung chinh mdy khoan véi giu c6 lip thém dai cit dé md rong dudng kinh ,
khoan sdn mot 16 dén do sau cta 6ng vach , sit dung can cdu hoidc mdy dao dua
ong vach vao vi tri , ha xuéng ding cao trinh cin thié€t bang bida rung thiy luc,
cling c6 thé dung can Kelly Bar dé go nhe l1én 6ng vich , diéu chinh do thing
ding va dua 6ng vach xuong vi tri , sau khi dat 6ng vach xong phai chén chat
ong vach bang dat sét va ném lai khong cho 6ng 6ng vach dich chuyén trong 16
khi khoan.

@ - BUA RUNG

ONG VACH




* Chu y:

Do 6ng vach c6 nhiém vu dan hudéng cho cong tic khoan va bao vé thanh ho
khoan khoi bi sut 16 ctua 16p dat yéu phia trén, nén ong vach ha xuéng phai dam bao
thang ding. Vi vay, trong qud trinh ha ong véach viéc kiém tra phai duoc thuc hién lién
tuc bing cac thiét bi do dac va bing céch diéu chinh vi tri clia bia rung thong qua cau.

2.3) Khoan tao 16 va giit 6n dinh thanh 16 khoan:

* Cong tdc chudn bi:

Trude khi tién hanh khoan tao 16 can thuc kién mot s& cong tac chuin bi nhu sau:

bat 4o bao: D6 1a 6ng thép c6 duong kinh 16n hon duong kinh coc 1,6 -1,7 1an,
cao 0,7-1m dé chia dung dich sét bentonite, 40 bao duoc cdm vao dit 0,3-0,4m nhd
can cdu va thiét bi rung.

Lap dudong 6ng dan dung dich bentonite tir mdy tron va bom ra dén miéng ho
khoan, déng thoi 1ap mot dudong ong hiit dung dich bentonite vé bé loc.

Trai ton du6i hai banh xich may khoan dé dam bao do 6n dinh clia may trong qué
trinh 1am viéc, chong sap 16 miéng 16 khoan. Viéc trai ton phai dam bao khoang céch
gifta 2 mép ton 16n hon dudng kinh ngoai coc 10cm dé dam bao cho mbi bén rong ra
Scm .

biéu chinh va dinh vi mdy khoan nidm & vi trf thang bang va thang ding; c6 thé
dung gd mong dé diéu chinh, ké duéi dai xich. Trong suét qud trinh khoan luén c6 2
mdy kinh vi d€ diéu chinh do thiang bing va thang diing clia m4y va can khoan.

Kiém tra, tinh todn vi tri d€ d6 dat tir h6 khoan dén cac thiét bi van chuyén l1ay dat
mang di.

Kiém tra hé thong dién nuGc va cdc thiét bi phuc vu, dam bdo cho qué trinh thi
cong duoc lién tuc khong gian doan.

* Khoan tao 16:

KellyBar (c4n khoan) ¢6 cdu tao dang ang ten gébm 3 6ng 16ng nhau, truyén
duoc chuyén dong xoay cua mdy khoan c6 toc do quay tir 20 +30vong/phiit.
Cong sudt c¢6 thé dat tir 8 +15m°/h. Khi gdu khoan ddy dat gau s& dugc kéo Ién
tr tir v6i van toc 0,3 +0,5m/s nham khong gay hiéu ting sap thanh ho khoan.

Khi khoan qua d6 sau ong gilt vach, thanh ho khoan do mang Bentonitee
git do vay can cap da dung dich Bentonitee tao du ap luc gitt thanh 6ng khong
sap hay sat 16. Cao trinh dung dich cao hon muc nuéc ngdm 1 +2m.

Khi khoan chiéu sau h6 khoan c6 thé tinh qua cudn cép hoac chi€u day can
khoan.

Tuy vay can xdc dinh chinh x4c bang qua roi dudng kinh 5cm budc vao

dau thuéc day tha xuéng day dé do va kiém tra chiéu sau ho khoan, kiém tra do



thang ditng clia coc qua cin khoan, yéu cau do nghiéng ctia coc khong qud 1%.

Trong khi khoan do nén dit ciu tao khong dong chat va co thé gap di vat
nén can chuén bi thi€t bi d6i phé véi cdc trudng hop xay ra.

+ Khi khoan dén 16p sét, sét ciing nén dung ddu khoan gudng xoan ruodt
ga.

+ Khoan 16p cat, nén dung gau thung.

+ Khoan vao hon, dd mo coéi thuong dung min pha, két hop véi khoan da.

Viéc rit can khoan dugc thuc hién khi dat duoc nap diay vao giu khoan; tir tir rit
can khoan 1én véi toc do khoang 0,3- 0,5 m/s. Toc do rit khoan khong dugc qua nhanh
s€ tao hiéu tng pit-tong trong 1dong ho khoan, dé gay sap thanh. Cho phép dung 2 xi
lanh ép cin khoan (kelly bar) dé ép va rit giu khoan lay dat ra ngoai.

Dat 1ay 1én duoc thao dd, d6 vao noi qui dinh va van chuyén di noi khéc.

*Kiém tra 16 khoan:

- D€ kiém tra chiéu sau h6 khoan, dung loai day mém dai it thAm nudc c6
chia do dén cm. Mot dau c6 dinh vao tang quay, mot ddu gan mot qua doi
chirng 1kg. Tha day mém xudéng tir tir, khi qua doi cham bé mit 16p miun khoan
can ct vao s6 doc trén day ta xdc dinh dugc chiéu sau tir miéng 6ng viach dén
day ho khoan

Khi thiét k€&, ta dua vao sO liéu khao sat dia chat tai mot s6 hé tham do.
Trong thuc t€ mat cat dia chat khé dong déu va bing phang v6i méi 16p dat nén
khong nhat thi€t phai khoan hoan toan ding bang chiéu sau thiét k€.

Thié€t k&€ qui dinh dia ting dat day coc va khoan sau phai ngap dia tang dat
coc it nhat mot doan bang dudng kinh coc. D€ xac dinh chinh xdc diém dung
nay, can ldy mau cho tirng giu khoan. Ngudi gidm sat hién trudng xac nhan da
dat chiéu sau yéu cdu , ghi chép ddy du ké ca chup anh lam tu liéu bdo cdo cho
ting ho khoan , ti€p dé sir dung giu lam sach dé vét sach dat da roi trong ddy
ho khoan va chuyén sang cong doan khéc.

- Kiém tra do thing ding va dudng kinh 16 coc: Trong qud trinh thi cong
coc khoan nhoi viéc bao ddm duong kinh va do thang ditng clia coc 1a diéu then
chot dé phat huy dugc hiéu qua cla coc, do d6 ta can do kiém tra cdn than do
thang ding va duong kinh thuc t&€ clia coc. Pé thuc hién cong tdc nay ta diung
mdy siéu am dé do:

Thiét bi 1a mot dung cu thu phat ludng dung géom bd phat siéu am, bo ghi va toi
cuon. Sau khi séng siéu am phat ra va dap vao thanh 16 can ci vao thoi gian ti€p nhan lai
phan xa clia séng siéu am nay dé do cu ly dén thanh 15 tir 46 phan do4n do thang diing
cua 16 coc. Vi thiét bi do ndy ngoai viéc do dudng kinh ctia 16 coc con ¢6 thé xdc nhan
duoc 16 coc ¢6 bi sat 16 hay khong, ciing nhu xdc dinh do thang ding ctia 15 coc.
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Hinh 2.3:Miii khoan

* Yéu cau doi voi dung dich Bentonite.

Bentonite 1a loai dat sét thién nhién, khi hoa tan vao nuéc s€ cho ta mot dung dich
sét c6 tinh chat dang huéng, nhitng hat sét lo 1ing trong nuéc va 6n dinh trong mot thoi
gian dai.

Dung dich Bentonitee c6 anh hudng 16n tGi chat luong coc nhoi:

+ Cao trinh dung dich thap, cung cap khong du, Bentonitee bi loang tach
nudc dé dan dén sap thanh hé khoan, dit coc bé tong.

+ Dung dich qud diac, ham lugng cdt nhiéu lam khé dé bé tong, lugng cat
lang xu6ng mii coc 16n lam giam sic chiu tai cua coc.

- Dung dich Bentonitee c6 cic tic dung sau:

+ Dung dich chui vao cac khe dat, quyén véi hat dat roi gitt cho cac hat dat
khong bi roi dong thoi tao thanh mot mang dan hoi bao boc quanh thanh vach
gilt cho nudc khong tham vao thanh véach.

+ Tao moi trudng ning nang dat vun lén khoan néi 1én trén dé trao hoac
rut khoi ho khoan.

+ Lam cham viéc ldng cdn xudéng cha cdc hat cit & trang thdi nho huyén
phu nham dé xu 1y can.

+ Dung dich Bentonitee tac dung 1én thanh h6 khoan ap luc thuy tinh tang
dan theo do sau, gitt thanh ho khoan 6n dinh.

Trong qué trinh khoan, dung dich bentonite luon dugc d6 diy vao 16 khoan. Sau
mdi 14n 14y dat ra khoi 1ong ho khoan, bentonite phai dugc dé ddy vao trong dé chiém
ch6. Nhu vay chat lugng bentonite sé giam dan theo thoi gian do cac thanh pham cua
dat bi lang dong lai.



a) Cdc ddc tinh ky thudt:

Hang muc Chi tiéu tinh nang Phuong phap kiém tra
1. Khoi lugng riéng 1,05 1,15 Ty trong k& dung dich sét
hoac Bomé k&
2. Do nhdét 18 —45 s Phuong phép phéu
500/700cc
3. Ham lugng cat < 6%
4. Ty 1é chat keo > 95% Phuong phap dong coc
5. Luong mat nudc < 30ml/30 phut Dung cu do luong mat nude
6. Do day cua a sét 1- 3/mm/30 phut Dung cu do lugng mat nudc
7. Luc cat tinh 1 phit: 20-30 mg/cm? | Luc k€ cit tinh
10 phut: 50 - 100
mg/cm?
8. Tinh 6n dinh < 0,03 g/cm?
9. Tri s6 pH 7-9 Gidy thu pH

b) Quy tinh tron bentonitee:

+ D6 80% luong nudc theo tinh todn vao bé tron.

+ D4 tir tir luong bot Bentonitee theo thiét k€.

+ D6 tir tir luong phu gia néu c6.

+ Tron ti€p 10 +15 phiit.

+ Tron ti€p 10 phit.

+ Chuyén dung dich Bentonitee da tron sang thung chita sdn sang
cung cdp cho ho khoan hoac dung dich Bentonitee thu hoi dd qua may loc cat
dé cap lai cho hé khoan.

Tram tron dung dich Bentonitee va cdc dung dich khidc goi chung 1a dung
dich khoan tai cong trudng gom:

+ Mot méy tron Bentonitee

+ Mot hodc nhiéu bé chita hodc xilo cho phép cong trudng chudn
bi du trit di dé dé phong su c¢6 vé khoan (4 bé:1 dung dung dich du trit, 1 dung
dung dich méi tron, 2 dung dung dich Bentonitee thu hoi).

3) Xu ly can lang:
Khi két thic khoan thi phai ti€n hanh x{ 1y can lang ho khoan.
Can lang gém 2 loai :
- Can lang hat tho: trong qué trinh tao 16, dat da roi vai khi dirng khoan hoac
khong kip dua lén s& ling xu6ng ddy ho. Loai ling can nay tao bdi cdc hat

dudng kinh tuong ddi to, vi th€ khi da ling dong xudng ddy réi thi khong thé




dung bién phdp don gian d€ moi lén duoc.

- Can lang hat min : Pay 1a loai hat rat nho lo limg trong dung dich
bentonite , sau khi khoan tao 16 1 thoi gian md&i lang dan xu6ng ddy ho .

Vi ddy ho khoan c¢6 2 loai cdn lang khic nhau nén viéc s 1y ching phai
ti€n hanh theo 2 budc:

- Budc 1: Sir 1y can lang tho.

Doi v6i phuong phdp 1am 16 bing guéng xoédn sau khi l1am 16 xong dé yén
mot thoi gian roi diing con xir 1y cin lang (con khoan 16 c6 14 chian) dé 1ay can
lén.

- BuGc 2 : Sur 1y can lang hat min

+Phitong phdp thé rita dung khi nén :

- & phuong phdp nay ngudi ta dung ngay ong dé bé tong dé lam 6ng xir 1y
can . Sau khi 1ap xong 6ng d6 bé tong ngudi ta ldp dau théi rira 1én dau trén cha
ong d6 , dau théi rlra ¢6 2 clra , 1 clra dugc n6i véi ong dan @ 150 dé thu hoéi
dung dich Bentonite va bun dat tir ddy ho khoan vé thiét bi thu héi dung dich .
Mot ctra khac duge tha ong khi nén ® 45, 6ng nay dai khoang 80% chiéu dai
coc .

- Khi bat d4u thdéi rira , khi nén dugc théi qua dudng 6ng d 45 nim trong
ong dé be tong v6i ap luc khoang 7 kg/cm2 , 4p luc nay dugc giit lién tuc . Khi
nén ra khoi ong @45 thoat 1én trén ong d6 tao thanh mot 4p luc hit & ddy ong
d6 dua dung dich Bentonite va bun dat , cat lang theo 6ng d6 bé tong dén may
loc dung dich .Qué trinh théi rira thudong kéo dai tr 20+30 phit , dung dich
Bentonite phai lién tuc dugc cdp bl trong qud trinh théi rira Sau d6 tha day doi
do do sau , n€u do sau ddy ho khoan dugc dam bao (lang < 10cm) thi chi cin
kiém tra dung dich Bentonite 14y ra tir ddy ho khoan , 1ong h6 khoan duoc coi 1a
sach khi dung dich théa man :

-Ti trong : y = 1,04 + 1,2 g/cm3
-DB6 nhét : n =20 + 30s
-bopH :9 +12

+Phuwong phdp ludn chuyén Bentonite

-V6i phuong phap nay nguoi ta dung 1 may bom cong suat khoang 45 +60
m3/h treo vao sgi cdp va dung cin cdu tha xuéng ddy ho khoan nhung luon nim
trong 6ng do bé tong .Mot dudng 6ng d=60+100 (mm) dugc gin vao diu trén
cua bom va c¢6 dinh vao cap treo may bom , 6ng nay dua dung dich bun
Bentonite vé may loc . Trong qué trinh luan chuyén Bentonite , dung dich

Bentonite ludon dugce cdp vao miéng hé khoan .Dén khi dung dich Bentonite dua



ra dat chi tiéu sach vd do liang yéu cdu dat < 10cm thi c6 thé két thic cong
doan luan chuyén Bentonitee nay.

4) Ha long thép:

4.1) Gia céng tao long thép:

*Cot thép:

- Cot thép dugc st dung ding véi chung loai da thiét k€. Cot thép can co
ching chi cia nha san suat va két qua mau thi nghiém c6 du tu cach phdp nhan
cho tirng 16 dua vao st dung.

- Cot thép dugc dung budc thanh ting 16ng theo thiét k€, mobi coc chi dat
mot 16ng theo cdu tao & trén ddu coc, va duoc van chuyén, dat lén gid gom vi
tri 1ap dat dé thuan tién cho thi cong.

- Thép chu va thép dai dugc budc bing thép budc > 0,8mm khi tao khung
ban dau c6 thé han dinh thép chi va thép dai.

- Cot chu khong dugc uén mée lam anh hudng dén viéc ha long cling nhu
dua 6ng dan bé tong vao.

Theo TCVN 206 +1998 sai s6 cho phép ché tao 1ong cot thép la:

Cu ly c6t cha +10mm
Cu ly cot dai + 20mm
Duong kinh 16ng c6t thép +10mm
Do dai long +50mm
*V6i coc D800 chon 15®22 1am thép chi. Dung thép @ 10 quan xoan
dc budc 200mm, ¢t 2m dung mot vong thép @ 18 lam gid (mdi 16ng dai 11,7m
theo chiéu dai cay thép ma khong phai chiu cat, trir 16ng dudi cung chi dai 3,3
m).
Véi méi coc ¢6 kiém tra chdt luong bang phuong phdp siéu am thi gan 3
ong thép duong kinh 50mm (ct 3 coc thi dat 1 6ng @ 110 thay cho 1 6ng ® 50)
theo 3 dinh cua tam gidc déu vdi trong tAm tam gidc 12 tAm coc (tam 16ng thép)
theo su6t chiéu dai coc phia dudi han kin va khi 1dp dat cot thép thi dé day
nudc dé phuc vu cho cong tic siéu am sau ndy. Cdc ong thép dugc budc vao
long thép.
*Vitri gia cong tdp két 1ong thép:.
Dia di€ém buoc khung c6t thép phai lua chon sao cho viéc van chuyén va
lap dung khung c6t thép dugc thuan tién, tot nhat 12 budc ngay tai cong trudng.
Ngoai ra, con phai chuin bi day di nguén dién cho viéc han khi thao tac
ché tao khung c6t thép. DE cho dé thao tdc va quan ly, t6t nhat 12 Iam mot bang
phan phoi dién. Khi diéu chinh d¢ dai cot thép, phan 16n st dung may cat oxy

dé cat thép, do d6 phai chuin bi mot vi tri an toan dé dat binh oxy.



Khi lwa chon vi tri dé xé€p khung c6t thép, phai xem xét cdc van dé sau day:
Bé mit c6t thép néu dinh bun dat sé€ anh hudng nhiéu dén luc dinh cua cot thép
va bétong, cho nén phai xem xét tinh hinh mat dat dat cot thép va viéc thoat
nudc 6 hién truong ¢é anh hudng dén cot thép khong.



* Phuong phdp bo tri va budc cot chu cot dai.
CHU THICH:

1-COT THEP CHU

2-COT DAl

3- THANH D0

4 - DAM DG BANG THEP 1100

I oL

Trinh tu budc cu thé nhu sau: B6 tri cu ly ¢6t chu. . .cho ding, sau khi co
dinh cot dung khung, sau dé s& dat c6t dai theo ding cu ly quy dinh, c6 thé gia
cong trude cot dai va ¢t dung khung thanh hinh tron, dung han dién dé c6 dinh
cot dai va cot dung khung va cot chu.

Vian dé ndi hai doan khung c6t thép trén va dudi, n€u dia dat trude day du
coOt dai trong pham vi n6i c6t thép thi thudong rat khé ndi duoc chic chéin giita
cOt chu trén v6i c6t chu dudi, dac biét 1a khi c6t chu 1a loai duong kinh 16n.
Cho nén cot dai trong bd phan nay nén duogc dat sau thi thuan tién hon.

* Cdch tao chiéu day lop bdo vé:

Dé dam bao 16p bao vé c6t thép doc 7,5cm cin ché tao cdc con ké bétong,
mdi con ké c6 duong kinh 15cm day 5cm. Trén mdbi mit cat c¢6 con ké ta dung
4 con ké. Khoang céch cdc mat cdt nay 1a 2m.

Khi ha 16ng can than trong khong dé thép 16ng hay con ké va manh vao dat h6 khoan.

4.2) Ha long thép:
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* Cdch ha long thép va ndi cdc long thép.

Cot thép dugc buodc sin tirng 10ng, van chuyén va dat 1én gia gan ho khoan.
Sau khi kiém tra ddy ho khoan néu 16p bun, cat lang dudi day ho khoan khong
qud 10cm thi ¢ thé tién hanh lap dit cot thép.

Cot thép chiu luc cht yéu la dung thép cudng cao nén phai ndi biang dai
chit U bat 6c. Viéc noi cot thép phai dugc tinh todn cin than dé tranh roi 16ng
thép. Cot thép dugc ha xudéng ho khoan ting 16ng mot,khi dau trén cta 16ng
thép cach miéng h6 khoan 1,2m thi dung lai. Treo tam thoi trén miéng 6ng vach
bing cédch luén 2 6ng thép tron $60 qua cic dai ting cudng va gdc hai ddu 6ng
lén miéng 6ng vach. Dung cdu dua 16ng ti€p theo tdi néi véi 16ng dudi sao cho
dam bao chic chin dé khong bi tuot moi noi gay xo léch lam 16 vach ho khoan
va roi mat 1ong thép. Tié€p tuc ha xudng téi khi ha xong, 16ng thép dugc dat
cdch ddy ho khoan 10cm dé tao 16p bao vé. Cot thép dugc c6 dinh vao miéng
ong vach thong qua 4 quang treo.

* Cdch neo long thép chong ddy ndi khi do bétong.

Dé chong luc ddy noi c6t thép khi d6 bé tong can han 3 thanh thép 1 120
vao thanh 6ng viach dé c6 dinh 1ong thép.

5) D6 bétong coc:

5.1) Ldp ha o6ng dé bé tong:

6ng dan dé6 bétong c6 2 loai: loai day ddy va loai ¢6 van truot.

- Loai day ddy l1a ¢6 mot cai nap day 0 dudi ddy cta 6ng dan dé d6 bétong,
d6 bétong trong 6ng din khong c¢6 nudc. Nhac 6ng dan 1én cdi ndp s& roi ra va
luu lai 6 day ho.

- Loai ¢6 van truot ddy ong dan van dé ho, tir tir dua 6ng dan xuéng dén cach day
ho 10 — 20cm, cho van trugt vao ong sat téi trén mat nuéc (dung dich Bentonite) sau dé6
mai d6 Beé tong 4p luc bé tong ddy van trugt xudng cudi ong va s& bi luu lai & ddy 16.

Véi diéu lién dia chdt & noi thi cong coc, ¢6 muc nudc ngdm kha cao 5m
so vGi chiéu sau cta coc 39m. Néu st dung phuong phdp day ddy, muc nudc
trong 16 coc khd sau, ong dan phai chiu tdc dung cua luc ddy 1én, 6ng s& rat khé
chim xuong ddy h6. Cho nén hgp 1y nhit la st dung phuong phédp van trugt.

Khi st dung phuong phap van truot can chi y:

+ Van truot phai sat mat nuéc khong duge cé khoang ho.

+ Phai d6 bétong lién tuc, t6c do do khong dugc cham hon toc do
truot xudng cta van, phia trén ctia van phai c¢é bétong cao trén Im, con phai
dung day buoc treo vao van dé khong ché t6¢c do tut xudng cuia van.

+ Trong qud trinh d6 néu nudc chui vao trong 6ng dan, thi cin phai

hiéu chinh lai 6ng din, phai chuin bi sdn nap day.



+ Trudc khi sit dung ong phai kiém tra k§ thuat xem 6ng c6 bi bién
dang hay khong va khong duoc stt dung loai 6ng khong ding tiéu chudn.

ong do bé tong dugc lam bang thép c6 dudong kinh tir 25+30cm duoc 1am
thanh tirng doan c6 chiéu dai thay déi 1a 2m ; 1,5m ; 1m va 0,5m dé c6 thé lap
rap t6 hop theo chiéu sau ho khoan.

- C6 2 co ché€ noi 6ng hién nay l1a n6i bang ren va ndi bang cdp . N6i bang
cdp thudng nhanh va thuan loi hon.Ché n6i thudng c¢6 giodng cao su dé ngan
khong cho dung dich Bentonite tham nhap vao 6ng d6 , duoc boi md dé cho
viéc thdo lap 6ng d6 beé tong dugc dé dang.

- 6ng do beé tong duogc lap dan tiing 6ng tir dudi 1én .Dé ¢ thé lap duoc ong
dé bé tong ngudi ta sit dung mot hé gid dd diac biét ¢c6 ciu tao nhu mot thang
thép dat qua miéng O6ng vach, trén thang c¢é 2 nira vanh khuyén cé ban 1€ . Khi 2
ntra vanh khuyén sap xuong tao thanh hinh con om khit 1ay than 6ng d6 bé tong
. Miéng mbi doan 6ng d6 cé dudng kinh to hon bi giit lai trén 2 nira vanh
khuyén d6 va nhu vay ong dé bé tong dugc treo vao miéng ong vach qua gid
dac biét nay.

- Day dudi ctia 6ng d6 bé tong dugc dat cdch ddy ho khoan 10 - 20 cm dé
tranh bi tac ong do dat da dudi ddy ho khoan nut lai.

5.2) Thoi ria ho khoan ldn 2 :

Trong cong nghé khoan u6t cidc hat min, cat lo ling trong dung dich
Bentonitee lang xu6ng tao thanh 16p bun dit. Ldp nay anh hudng t6i kha niang
chiu tai ctia mili coc. Do qud trinh ha 16ng c6t thép va lap ong d6 bé tong céc
hat cét ti€p tuc lang xu6ng day hé nén sau khi 1dp 6ng d6 bé tong xong ta do lai
chiéu sau ddy ho khoan mot 1an nita néu 16p ling nay 16n hon 10cm so vé6i khi
két thic khoan thi phai ti€n hanh xr 1y can lang ho khoan. Vé sinh ddy ho
khoan bang phuong phdp thdi rira ding khi nén.

Vé6i phuong phdp nay ta dung ngay ong d6 bétong dé lam 6ng su 1y can
lang . Phuong phéap duoc trinh bay nhu muc 2.3

5.3) D& bétong va rit 6ng vach:

* Chudn bi :

Thu héi 6ng thoi khi.

- Thao 6ng thu héi dung dich bentonite, thay vao d6 1a mang d6 bé tong trén
miéng.

- Doi ong cdp thanh 6ng thu dung dich bentonite trao ra do khdi bé tong d6 vao
chiém ché.

Bé tong str dung:

a) Yéu cdu thanh phdn cdp phoi:



- Be tong dung cho coc khoan nhdi 1a bé tong thuong phdm véi cdp do bén
thi€t k& 1a B20

- b6 bé tong coc nhéi trén nguyén tic dung ong din (phuong phdp vita
dang) nén ti 1& cap phoi bé tong ciing phai phu hgp v6i phuong phdp nay, bé
tong ciing da do déo do dinh:

+ Ti 1é nuéc xi mang dugc khong ché <50%

+ Khoi lugng xi miang dinh mic trén 320kg/m °, thong thudng tir
350+380kg/ m*

+ Tilé cat 45%

+ D06 sut hinh nén thudng 13 +18cm

+ C6 thé dung phu gia dé dap tng cac yéu cau trén

- Viéc cung cap bé tong phai lién tuc sao cho toan bo thdi gian dé bé tong
1 coc ti€n hanh trong khoang 4 gio vé6i riéng mot dot tron bé tong thi toi da sau
1,5gi® phai d6 hét.

- Buong kinh 16n nhat cta c6t liéu 1a tri s6 nho nhét cua cot liéu trong cac
kich thudc sau:

+ 1/4 mat 6 cua 16ng co6t thép

+1/2 16p bao vé cot thép

+1/4 duong kinh trong ctia ong dé bé tong.

Cot liéu phdi sach khong lam san bun bdn.

- Tai cong trudong modi xe bé tong thuong phdm con phai kiém tra chat
lugng so bo. Mbi coc 14y it nhat 3 t6 hop miu dé kiém tra cudng do. Yéu cau
cin c6 ching chi két qua kiém tra cudng do ctia mot phong thi nghiém cé day
da tu cach phap nhan.

b) Thiét bi su dung cho cong tdc bé téng:

+ Xe chyén dung chd bé tong.

+ Ong dan d6 bé tong tir phéu xudng do sau yéu cau.

+ Phéu hudng bé tong tir xe do noi véi 6ng dan.

+ Gid d6 ong va phéu

- Nit ham : D6 bé tong coc nhéi 12 d6 bé tong dudi nuée , trong dung dich
Bentonite bing phuong phdp rit 6ng .Trudc khi d6 bé tong ngudi ta dat mot nit
bédc vao 6ng d6 bé tong dé ngan cach dung dich Bentonite va bé tong trong 6ng
dé , sau d6 niit bac s& néi 1én mat trén miéng coc va dugc thu hoi.

- D¢ sut bétong : Beé tong thuong pham dung d€ d6 coc phai ¢6 do sut trong
khoang 1842 (cm).Bé tong quéa kho hoac qud nhdo déu dé gay ra hién tugng tac
ong khi do bé tong .Bé tong d6 coc nhoi d6 qua phéu xe bé tong , khi do nhitng

xe bé tong cudi cung 4p luc d6 bé tong khong con 16n nita nén viéc d6 bé tong



khé khan hon , phdi nhoi 6ng d6 nhiéu lan va dé tic ong do bé tong. Trudng
hop st dung xe tron dé ciap bétong, can tinh todn thoi gian van chuyén va lua
chon do sut xuat sudng thich hop. Phai kiém tra do sut cia méi xe bétong tai
hién trudong truée khi dé bétong.

- Kiém tra do sut: Do sut hay do luu dong cta vita bétong, dung dé danh
gid kha niang dé chay ctia hon hgp bétong dudi tdc dung cua tai trong ban than
hodc rung dong. Do sut duoc xdc dinh theo TCVN 3105-93 c6 ky kiéu SN (cm).
Dung cu do 1a hinh nén cut cuia Abram con goi la con Abram, c6 kich thudc
203x102x305 cm, ddy va miéng hd. Que dam hinh tron c¢6 dudng kinh 16mm
dai 60mm. Do sut bang 305 trir di chiéu cao clia bétong tuoi. Can cit vao do sut
chia bétong lam 3 loai:

- Loai cting: SN<1,3cm

- Loai déo: SN<8cm

- Siéu déo: SN=10 + 22cm.

* Do bétong :

- Sau khi két thic théi rira h6é khoan cin phai tién hanh dé bé tong ngay vi
dé 1au bun cét sé ti€p tuc lang anh hudng dén chat luong cua coc , do vay cong
viéc chudn bi bé tong , cin cau , phéu d6 phai hét sic nhip nhang .

-Toc do do bétong: Xét vé géc do thi cong, toc do d6 bétong nén c6 ging
cang nhanh cang t6t. Phuong phap tuong doi thong dung 1a cho ngay bétong tu
xe van tai theo mang dan truc ti€p doé vao trong phéu clia 6ng dan; song néu doé
nhanh qua bétong trong 16 s&€ dé co st vao thanh 16 hoac cuén vao mot it dat.
Cho nén, téc do dé thich hop, mdi phit d6 khoang 0,6m? bétong 1a vira.

- Thoi gian dé bétong: Qud trinh d6 bé tong coc phai lién tuc .Thoi gian d6
bé tong coc chi nén khong ché trong 4 gid .Vi mé bé tong diu tién sé bi ddy ndi
lén trén cing nén mé bé tong diu tién nay nén c¢6 phu gia dé kéo dai thoi gian
ninh két dé bao dam cho n6 khong bi ninh két trude khi két thic hoan toan viéc
d6 beé tong coc .DE dam bdo di vat khong roi vao va lam tic 6ng d6 bé tong nén
han mot ludi thép 100x100 (mm) trong phéu dé bé tong trudc khi do phai di
qua ludi nay.

- D¢ sdu thich hop cdm 6ng ddn trong bétong: Trong qua trinh do bé tong ,
ong d6 beé tong dugc rut din 1én bang cach thdo dan tiing doan 6ng sao cho 6ng
ludn ngap trong vita bé tong toi thiéu 2m nhung ciing khong nén ngap qud sau.
Néu khong bao dam diéu kién nay sé& dé bi dit doan phan tdng hay tac, kho rit
ong do.

- Do cao vicot 1én ciia bétong trén ddau coc: & chd ddu coc bun va cac loai

can lang c6 thé s& 1an vao trong bétong, lam giam chat luong bétong, . Phan bé



tong xau nim trén diu coc tir 1 - 1,5m nén can dé bé tong cao hon c6t tinh todn
khoang 0,8m dé khi thi cong dai coc, ta s& bod di doan nay.

Két thic qué trinh d6 bé tong phai xdc dinh dugc cao trinh cudi cuing cua
bé tong. Phai tinh toan va xac dinh dugc cao trinh that cta bé tong chat lugng
t6t vi phan trén cla bé tong thuong 1an dat da khé xdc dinh chat luong. Ciing
can tinh dén khi rit 6ng vach bé tong bi tut xuéng do duong kinh 6ng vach nho
hon duong kinh ho khoan. Néu bé tong coc cudi cung thap hon cao trinh thiét
k€, viéc no6i coc rat khé khan. Néu cao trinh bé tong cao qua so v6i cao trinh
thi€t k€ lam cho viéc pha dau coc ton kém, mat thoi gian.

* Riit 6ng vdch:

bay 1a giai doan cudi cung, cic gia dd, san cong tac, cot thép vao ong
vach déu dugc thio dd, ong vach dugc kéo 1én tir tir bing cin ciu, phai kéo
thang dé tranh gay xé dich tim ctia dau coc, nén gian mot thiét bi rung vao ong
vach dé viéc giit ong vach dugc dé dang, tranh gay hién tuogng that nit ¢6 chai &
c6 coc noi két thic 6ng véach.

Sau khi rit 6ng vach, n€u coc sau can phai ldp cat vao mat ho coc. Lap ho
coc thu dung dich Bentonite tao mit phang, 1am rao chan bao vé coc.

Khong dugc phép rung dong hoac khoan coc khac trong vong 24 gio ké tir
khi két thic d6 bé tong coc trong pham vi 5 1an dudng kinh coc.Nhu vay pham
vi bao vé coc duong kinh d=80cm la:

L=5.d =5.80 =400cm = 4m

6) Kiém tra chat luong coc khoan nhéi:

6.1) Kiém tra chdt luong trong quda trinh thi cong:

Cong tac kiém tra chdt luong trong qud trinh thi cong can thuc hién chat
ché va nghiém tdc nham lam giam kha nang bi hu hong cta coc giam xudng tdi
muc t6i thiéu.

a) Kiém tra dung dich bentonite:

Muc dich: BDam bao cho thanh hdé khoan khong bi sap trong qud trinh
khoan tao 16 cling nhu khi d6 bé tong, dung dich Bentonite ciing dung dé kiém
tra thoi rira true khi d6 bé tong.

Can quan ly chat lugng dung dich Bentonite phu hop ving do sau cta 16p
dat khdac nhau va c6 bién phap xt ly thich hop dé duy tri sy 6n dinh ctua thanh
16 cho dén khi két thic viéc do bé tong.

Cac thong s6 chu yéu c6 yéu cau:

+ Ham luong cat 4,5%

+ Dung trong  1,05+1,15 g/cm?

+ Do nhét + 35sec



+ Do PH 9,5+12

b) Kiém tra kich thuéc ho khoan:

+Kiém tra chiéu sau hd khoan sau théi rira

+Kiém tra dudong kinh va do sau thang ding clia 16 khoan: dudng kinh 16
sai pham +3+8cm, do sau thing ding sai léch <1%

+Kiém tra trang thai thanh 16 khoan dé u6c luong khoi luong bé tong vuot
qua muc thiét k€.

c) Kiém tra bé tong trudc va trong khi do':

+ Do sut bé tong phai dat yéu cau.

+Cuong do d6 bé tong sau 28 ngay kiém tra bing sing bat nhdy vdi be
tong dau coc hay siéu am can phai > 200kG/cm?2

+ Cot liéu tho khong 16n hon yéu cau cong nghé

+Mic hoén hop cta bé tong trong hd khoan.

+Kh6i luong d6 bé tong trong coc.

6.2) Kiém tra chdt luong sau khi thi cong:

Cac phuong phap kiém tra duoc ap dung thong dung trong xay dung
dan dung gom:

a) Phuong phap nén tinh:

Phuong phap nay duoc ap dung réong 6 nudc ta va cho két qua dang tin
cay. Muc dich caa phuong phap la danh gia kha nang chiu tai theo do lin
va thoi gian.

Cac tiéu chuan thuc hién: Tiéu chuan 20 TCVN 88-82 Viét nam:
CP2004(Anh), ASTMD 1143-81 (MyY)

S6 luong coc nén tinh do tu van va thié€t ké qui dinh. Thuong lay
khong nho hon 1% tong sé coc va khong it hon 3 coc. Déi v6i cong trinh cé
tong sé coc tai vi tri coc dué6i 50 coc phai thi nghiém 2 coc tai vi tri cé diéu
kién dia chat bat loi nhat hoac c¢o tai trong tap trung lon.

Uu nhuoc diém cia phuong phap:

+ Uu diém: Cho két qua c6 do tin cay cao.
+ Nhuoc diém: Gia thanh cao, mat nhiéu thoi gian tién hanh song
thi nghiém c6 thé tr 3+ 7 ngay /coc.

b) Phuong phdp siéu dm:

Phuong phap c6 thé phat hién khuyét tat caa bé tong déng thoi danh
gia duogc cuong do bé tong.

Thong qua tuong quan giita t6¢c do truyén séng am v4i cudng do bé tong.

Thiét bi gom co.



+ DAu thu va dau phat
+ Thiét bi xur 1y s6ng am
Cach ti€n hanh:

+ Céc ong thép @50 duogc dat san véi cot thép cing moéi coc 800mm
déu dat 3 ong theo cdc dinh tam gidc déu, réi méi d6 be tong. D6 ddy nude vao
ong dé ti€n hanh kiém tra.

+Nha 2 dau thu, phat vao 2 6ng khac nhau 2 dau phai & cing mot mic
cao. Do thoi gian ti€n hanh va biéu do dao dong thu duoc.

S6 lugng coc thi nghiém:

Ct 10 coc chon mot coc lam thi nghiém, coc thi nghiém dugc chon ngau
nhién va thong nhét v6i tu van thi€t k€. Hodc chon 10+25% téng s6 coc theo
TCXD 206-1998. Khi ti€n hanh thi nghiém cung v6i phuong phuong phap khac.

bDiéu kién dp dung

+ Céc 6ng phai dugc tdy rlra sach, khong dugc dé bun cin bam trong 6ng.

+ Tudi t6i thi€u cua coc khi tién hanh tham do trong 2 ngay 1a t6t nhat.

+ Khong duoc cit coc trude khi do.

Phuong phép ndy c6 thé thuc hién duge 5+12 coc/ngdy nhung phu thudc céc yéu to:

+ S6 6ng dat trude trong coc.

+ Diéu kién ti€p xtc va khoang cach giita cdc coc.

Uu nhuoc diém clia phuong phap:

+ Uu diém:

Xac dinh dugc vi tri di thuong trong than coc va ti€t dién than coc & dudi

Dién ta cac két qua truc tiép.

Ghi lai lién tuc trén toan bo chiéu dai than coc.

+ Nhuoc diém:

Khong thuc hién dugc viéc kiém tra chat luong miii coc ( tham do dung lai
cach miii coc 10 cm cho két qua tot nhat).

Phai dat trude cac 16 tham do nén tang gia thanh coc.

+ Khoang cach tot giita cdc Ong, tuong tng v4i thi€t bi hién c6 la 1,5m
nén véi coc ¢6 duong kinh 16n phai dat nhicu ong.

Cac chi dan dat ong.

+ Dang 6ng va duong kinh 6ng:

ong bang nhua hodc bang thép dudong kinh 50 + 70mm, chiéu dai méi doan
khoang 6m c¢6 ren 6 dau. Khi n6i 6c dung bat vit khong dé khe hd cho bé tong,
bun tron vao, khong dugce néi han dé giit cho long 6ng thang tron.

+ Dinh vi 6ng vao 16ng thép: 6ng duoc gian vao long thép - phan ¢ 1ong



thép, doan dudi khong c6 16ng cin tao cdc dai thép buodc cdc 6ng dé ong khong
bi x6 nghiéng do bé tong va dap. ong duogc dat hét chiéu dai coc, & diu trén 6ng
phai vuot 1én it nhat 0,5m khoi mat bé tong coc.

¢) Phuong phdp bién dang nho:

Thiét bi gom:

+Bua gay chan dong trong lugng khoang 2 kG.
+D4u do gia t6c dau coc.
+Cac bo phan ghi va phan tich két qua.

Diéu kién 4p dung:

+ Ti€p di€m giita biia gd va ddu coc phai bao dam ti€p xuc tot.
+ D4u do gia t6c phai dat tieu chudn ki thuat do.

S6 lugng coc kiém tra khong nho hon 50% tong s6 coc. Trong diéu kién
chudn bi t6t, mot ngdy ngudi thao tdc van hanh cé thé do t6i da 5 coc.

Uu va nhugc diém cua phuong phép:

+Uu diém: Phat hién dugc khuyét tat nhanh, gia thanh giam, thuc hién
dugc trong moi diéu kién.
+Nhuoc diém: Chi phan dnh chinh x4c trong pham vi 30 1an dudng kinh coc.

— T vu nhuge diém cia cac phuong phap va dac diém cong trinh em
chon phuong phap siéu am dé kiém tra chat lugng coc sau khi thi cong.

7) Quy dinh thoi gian thi cong cac coc trong nén:

* Tinh thoi gian thi cong cho 1 coc:

+ Lap miii khoan , di chuyén mdy : 30 phuit.

+ Thoi gian ha 6ng vach :

- Trudc khi ha 6ng vach ta phai dao moéi : 6,4 m , mat ( 30" dén 45").

- Ha 6ng véach va diéu chinh : ( 15" dén 30').

+ Sau khi ha 6ng vach ta ti€n hanh khoan sau xuéng 39 m ké tir mat dat tu
nhién. Theo " Dinh mic du todn xay dung co ban " . Khoan 16 khoan c6 D = 0,8
m : 0,018 ca/Im.

Chiéu dai khoan sau khi diat 6ng vach : 39 — 6,4 = 32,6 m.

= Thoi gian can thiét : coc D=800 : 32,6 . 0,018 = 0,5868 ca = 4,7h =
282phait

+ Thoi gian lam sach ho khoan : 15 phuit.

+ Thoi gian ha 10ng cot thép : Ly thoi gian di€u chinh, ndi 2 16ng cot thép

1h = 60 phuit.
+ Thoi gian 1ap 6ng d6 bé tong : 45 phit dén 60 phuit.
+ Thoi gian thdi rira 1an 2 : 30 phiit .



+ Thoi gian d6 bé tong : Téc do d6 : 0,6 m? / phiit

Thé tich bé tong coc : D=800 :36,1xnx 0,8 %/ 4 = 18,14 m.?

= Thoi gian do bé tong: 18,24/ 0,6 = 30 phiit.

Ngoai ra con ké dén thoi gian chudn bi, cit 6ng din, do vay ldy thoi gian
dé beé tong 1a 60 phit v6i coc D=800.

+ Rut 6ng vach : 20 phait .

— Vay thoi gian thi cong 1 coc la:

T=30+30+20+282+ 15+ 60+ 45+ 30 + 60 + 20 = 592 phait.

Do qué trinh thi cong ¢6 nhiéu cong viéc xen ké , thoi gian gian doan, cho doi, van
chuyén. Vi vy trong 1 ngay chi tién hanh lam xong 1 coc (d6 bé tong vao ban dem).

III) BIEN PHAP KY THUAT THI CONG DAT:
1) Bién phap ky thuat thi cong dao dat:
1.1) Céng tac chudn bi:
- Thiét ké mat ciat va mat bang ho dao: (Thé hién trén hinh vé).
- Lua chon bién phap dao dat: Khi thi cong dao dat c6 2 phuong an:
Pao bang thu cong va dao bang may.

+ Néu thi cong theo phuong phdp dao thu cong thi tuy ¢6 vu diém la don
gian, dé t6 chiic theo day chuyén, nhung véi khoi luong dat 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 khéo thi rit khé khian gay tré ngai cho nhau din dén ning suat
lao dong giam, khong dam bao kip ti€n do.

+ Khi thi cong bing mdy, v6i uvu diém néi bat 1a rit ngan thoi gian thi
cong, dam bao ky thuat. Tuy nhién vGi bdi coc cua ta thi stt dung mdy dao dé
dao ho mong tGi cao trinh thi€t k€ 1a khong dam bao vi coc ¢6 thé con nho cao
hon cao trinh d€ méng. Do d6 khong thé dung mdy dao t6i cao trinh thiét k&
dugc, can phai bt lai phan dat d6 dé thi cong bing thu cong. Viéc thi cong
bang tha cong t6i cao trinh d€ méng trén bai coc s& dugc thuc hién dé dang hon
12 bing may (Viéc thi cong bang mdy, c6 thé gay ra va cham vao coc, lam hu
hong coc).

+ Céc s0 liéu vé dai, giang .

—Cot tu nhién 1a 0,0(m) , cot ddy dai & do sau —3,9 (m). Ldy chiéu cao 16p
16t h=0,1(m) .Do vay c6t diy hé dao sau —4 (m).

— Cot ddy gidng & do sau —3,1 (m) . Giang c6 ti€t dién bxh= 500x1000. Cot
ddy ho dao gidng —3,2 (m) .

— Do ddy dai 6 16p dat 4 sét, mém nén ta chon mai dao dat c6 tga= 2.

— C6 3 loai dai coc sau:



+ bai M1: Kich thude : 3,7 x 3,7 x 1,8; S6 luong 18.
+ Dai M2: Kich thuée : 3,7 x 6,1 x 1,8;.S6 lugng 10.
+ Dai mong thang may M3: Kich thude : 13300 x 13600 x1,8; SO lugng

— PAu coc nhoi dé cao hon ddy dai 0,2 + 0,8=1(m). = khoang cach tir ddu
coc dén day ho mong la 1,1(m).

* Lwa chon phuong dn dao ddt :

T nhitng phan tich trén ta chon két hgp ca 2 phuong phap dao dat ho
mong.

+ Dao dat dot 1 : Ding may dao dén cao trinh ddy gidng méng -3,2(m).

+ Dao dat dot 2 : Dao tha cong tir ddy gidang dén cao trinh ddy dai - 4(m).

Theo phuong 4n nay cidc h6 dao mdy giao nhau rdt nhiéu. Nhu vay khoi
lugng dat dao may kha 16n = giam thoi gian va nhan cong thi cong phan dat
.Do d6 lua chon phuong 4n nay dé thi cong dat cho cong trinh .

- Chon thiét bi van chuyén: & day dung xe 6to(V = 4m?) dé van chuyén dat sau khi dao.

- Dinh vi ho dao:

+ X4c dinh duogc hé truc toa do (ludi toa do) thi cong trén thuc dia (nhu
phan trudc).

+ Dung cdc coc gd déng sau cich mép dao 2 m. Trén cdc coc, déng miéng
gb ¢6 chiéu day 20 (mm), rong 150 (mm), dai hon kich thuéc méng phai dao
400 (mm). béng dinh ghi dau truc cua méng va hai mép moéng; sau d6 dong hai
dinh vao hai mép dao da ké dén mai d6c. Dung cu nay c6 tén 12 gid ngua danh
d&u truc mong.

+ Cang day thép (d = 1 mm) n6i cic dudng mép dao. Lay voi bot rac l1én
day thép cang mép moéng nay lam cit dao.

+ Phan dao biang mdy ciing 1ay voi bot ddnh dau luon vi tri.

1.2) Cong tdac dao ddt:

* Chon thiét bi dao.

a). Tinh todn khoi luong ddt dao.

+ Cong trinh cao 8 tang + 1 tang ham va 1 tang ky thuat, phan nén va
mong cong trinh da dugc tinh toian vé6i giai phap méng coc khoan nhoi
duong kinh 0,8m cam t6i do sau — 39 (m). Pay dai nam ¢ doé sau — 3,9 (m)
so v6i cot dat tu nhién. Do dé chiéu sau hé dao 1a 4 (m) (ké ca 16p bétong
16t).

+ Ddy dai nam trong 16p 4 sét déo cing 2,9 (m), phia trén 1a 16p dat l1ap day
I (m). Tra bang c6 hé s6 mai déc ( bang 1-2 trang 14 sach K§ thuat thi cong 1-



TS b6 Pinh bic ) = m = 0,6.
= Miéng hd dao md rong vé moi phia so véi mép dai mong la:
B=m.H=0,6.4=24(m).
- Dai méng c6 kich thude 16n nhat 1a: 3,7 x 6,1 (m), ddy hé dao md rong vé
moi phia 0,3 (m). Nén néu dao h6 méng don thi:
+ Kich thuéc day ho dao la: 4,3 x 6,7 (m).
+ Kich thuéc miéng ho dao la: 9,1 x 11,5 (m).
+ Kich thuéc luéi cot 16n nhat la: 7,5 x 9,3 (m).
= Khoang cédch gitta cdc miéng ho dao la:
7,5-0,5x (8,9 +8,9) =-1,6 (m).
9,3-0,5x(8,9+11,2) =-1 (m).
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= Do khoang cach giita cic hd dao nho hon 0 nén em ti€n hanh dao toan
bo thanh ao. Pdy méng md rong vé moi phia 0,4 (m).

- Khi thi cong biang may dao ta chi dao dugc dén do sau day giang -3,2 (m)
duogc tinh tir mat dat tu nhién. Phan dat con lai ké tir cot — 3,2 (m) dén cot - 4
(m) duoc dao bang thu cong, do phdn dat dao biang thu cong nay ndm trong 16p
a sét déo meém nén hé s6 mai doc ctia dait m = 1, nén ta ti€n hanh dao thu cong
thanh cdc h6 mong v6i géc doc cua dat 1a 90° theo cac kich thude cu thé cua

dai va giding mong va md& rong sang hai bén, mo6i bén 0,4 m dé€ 1ap dung cong



trinh, van chuyén va lam ranh thoat nuéc mat.

- Nhu vay, ti€n hanh dao bing mdy toan bo thanh ao dén c6t — 3,2(m) ké tir
c6t tu nhién. Pao tha cong tir c6t — 3,2 (m) dén — 4 (m) thanh cac hé mdng
riéng, phan gidng mong stra thu cong riéng.

- Cao trinh muc nudc ngam la - 5 (m) nén ta khong can phai ha muc nudc
ngam.

- D€ tiéu thodt nudc mat cho cong trinh, ta ddo hé thong muong xung quanh
cong trinh véi do doc i = 3% chay vé ho ga thu nudc va ding mday bom bom vao
hé thong thoat nuéc cong cong.

a.1). Tinh toan khoi luong ddt dao bang mdy.
Pao bang may ta chi dao dén do sau dinh coc: -2,9 (m)
= Miéng h6 dao md rong vé moi phia so véi mép dai méng la:
B=2,4(m).
- Cong trinh cé chiéu dai la: 47,7 (m); rong 26,1 (m).
- Mong bién truc A, F va truc 1,8 co6 kich thuéce: 3,7 x 3,7 (m);
= Nhu vay kich thuée day ho dao la: 52,2 x 30,6 (m).
Kich thuéc miéng ho dao la: 57 x 35,4 (m)
Vay tong thé tich dat dao bang may la:
V sy = 2—6’:9.(30, 6.52,2+ (30,6 +35,4).(52,2+57) +35,4.57) =5230,8 (m°).

a.2). Tinh toan khoi luong ddt dao bang thu cong.

Bing I : TINH TOAN KHOI LUGNG THI CONG PAO PAT THU CONG

. . | Kich thuée | Kich thude ddy | Kich thuée miéng hé | Chiéu cao | Thé tich 1 0,
Tén So , L ) . i A Tong the
STT Lo mong ho moéng (m) mong (m) ho dao hodao | ,
cau kién |lugng . . tich (m3)
(m) Dai | Rong | Dai Rong (m) (m3)
1 Méng M1 | 18 3,7x3,7 4.5 4.5 5.82 5.82 1.1 29.45 530.06
2 | MéngM2 | 10 3,7x6,1 4.5 6.9 5.82 8.22 1.1 43.07 430.70
3 | Modng M3 1| 133x13,6 | 141 144 | 16.74 17.04 22 534.56 534.56
4 | Giangmong | 1 | 0.5x152.05 1.3 |152.05 1.3 152.05 0.3 59.3 59.3
)
Tong 1554.63

- Nhu vay khoi lugng dat dao thu cong la:
Vi cong = 1554,63 (m?).
- Trong phan dao dit tha cong nay ta can trir di phan thé tich do 168 coc
chi€m chd v6i thé tich 1a :
Vo= 168 . Seoe . 1.1 = 168 . 3,14.0,8%/4 . 1.1= 92,84 (m).
- Do d6 thé tich dit dao bing thu cong la:
V i cong= 1554,63 — 92,84 = 1461,79 (m?).



= Khoi luong dat dao toan bo cong trinh la:
V,=5230,8 + 1461,79 = 6692,59 (m?).

b) Chon mdy cho céng tdc dao ddt -

b.1). Nguyén tdc chon mdy:

—Viéc chon mdy phai duogc tién hanh duéi su két hgp gitta dat diém clha may
vOi cac yéu t6 co ban clia cong trinh nhu cdp dat dai, muc nudc ngdm, pham vi
di lai, chuéng ngai vat trén cong trinh, khoi luong dit dao va thoi han thi cong.

— Chon mdy xic giu nghich vi :

+ Phu hop v6i do sau hd dao khong 16n h < 4 m.

+ Phu hop cho viéc di chuyén , khong phai lam dudng tam . Mdy c6 thé
ding trén cao ddo xudng va do dat truc ti€p vao 6td6 ma khong bi vuéng . Mdy
c6 thé dao trong dat uét .

Véi chiéu sau hd dao 2,9 m, khai lugng van chuyén thi cong kha 16n nén ta chon loai
may dao gau nghich dan dong thuy luc ma hiéu EO- 3322B1 c6 cac thong s6 ky thuat :

Dung tich gdu V =0, 5 m°.
=7,5m.

Chiéu cao nang gau : h ,, = 4,8 m.
Chiéu sau ho dao : H ., = 4,2 m.

Trong luong may : 14,5 T.

Béan kinh lam viéc R

max

Chu ky dao : t, = 17 gidy (goc quay cta giu la 90°)
Khoang céach tlr tam t6i mép ngoai : a = 2,81 m.
Chiéu rong mdy : b =2,7 m.

Chiéu cao mdy : ¢ = 3,84 m.

b.2) Tinh ndng sudt cia mdy dao:

- Nang suat cua may dugc tinh theo cong thic:

tg

K
qu._d.nck.K
K

t
Trong d6: + q: Dung tich giu
+ k4: hé s6 ddy gau phu thuodc loai gau, cip dat, do am : K, =1
+ k, : Hé s0 toi cua dat, ta 1ay k,=1,1+1,4 . Chon k=1,2.
+ k,: Hé s0 st dung thoi gian. k,,= 0,7 .
+ ng: SO lan xuc trong 1 gio . n,=3600/ T,
vl Ty =t .k, .k
t= 175 ;
k,=1,1: hé¢ s6 phu thuoc vao diéu kién dé dat ctia may xic lén

quay - 12 thoi gian cia mot chu ky

thing xe



Kquay=1: hé s6 phu thudc vao géc quay ¢ cia cdu ¢=90°
Thay s6 ta co: T =17 x 1,1x1 = 18,7
= n,=3600/ T, = 3600/18,7=192(1an/h).
—Vay nang xuit cua may dao la:

N=05x iz x 192 x 0,7 = 56 (m*/h)

- Nang sudt cua may trong 1 ca la :
Nca = 56 x 8 = 448 (m?).
SO ca mdy cdn thiét:

Khoi luong dat dao bang mdy ( nhu da tinh & phan trén ) 12 5230,8

(m?)
Vay so6 ca can thiét dé dao la:
0= 5230,8
448
Pat dao lén duoc dé truc ti€p lén xe tai va van chuyén dén noi khdc dé dam bao
vé sinh moi truong va my quan khu vuc xay dung. Do khu dat xay dung cé dién tich
16n, truGe day 1a dat ruong nén c6 thé tan dung dit dao lén tir cong trinh ndy dé san 14p
cdi tao va trong cay... Khi ton nén st dung cat.
Thiét ké khoang dao :

= 11,68 (ca) = lay bang 12 ca

Dao theo so d6 dao lui, dat dugc dua 1én 6 to6 v6i gbc quay @ ,..= 180°.
Mady dao giu nghich dat nang sudt cao khi bé rong khoang dao hop 1y la: B =
(1,2+1,4);Rmax = 9 + 10,5 (m). Ta dao dat theo phuong ngang nha véi 6
khoang dao= chiéu rong mbi khoang 14 9,5 m.

c. Xdc dinh s¢ luong 6t6 vdan chuyén ddt:

Chon 6 t6 van chuyén dat s6 hiéu MAZ - 503 B ¢6 cic thong s :

MAZ - 503B

,

3040




Tai trong Q=4,5T.
Dung tich thiing xe q =5 m? .
To6c do 16n nhat 75 km/h.
Khai luong xe (khong tai) : 3,75 T.
S6 lugng xe 0 to can thi€t : m = T/t
T : chu ky hoat dong cua xe T =ty + t4 + t, + tgs + toyay.
te. t, : Thoi gian di va ve, gia thi€t xe di v6i van toc trung binh 40km/h
va dat duoc chuyén di 10 km.
ty=t,=S. 60/ V=10 .60 /40 = 15 phut.

tas. t quay : ThOL gian dO dat va quay xe : tgs + tg,,, =5 phit.
teny - ThOi gian cho d6 ddt lén xe : t,, =n.Tck /k,
f s ad ax k . . y .
n:so6gaudodatlén 1 xe:n= Qk, = A4S 1’2=5,74 gau (lay n = 6 gau)
7.4  188.0.5

Q:trong tai xe 4,5 T
Yo = 1,88 T/ m*.(dung trong cua 16p dat trong pham vi hg dao)
q : dung tich gau dao 0,5 m*.
t,, = 6x 18,7/0,7 = 160,3 giay = 2,67 phut
= T=2,67+15+ 15+ 5 =37,67phut

= SO xe can thi€t m = T/t,, = 327—6677 = 14 (xe)

d . So do dao ddt.

- H6 méng dao ao do vay ta chon so d6 may dao doc do ngang.

- S6 dai dao 1a 6 dai.

- V6i so d6 nay thi mdy ti€n dén dau 1a dao dat dén d6, duong van chuyén
cua 0to chd dat ciing thuan loi.

- Thi cong dao: May ding trén cao dua gau xudng dudi hé mong dao dat.
Khi dat ddy gdu — quay gdu tir vi tri dao dén vi tri d6 1a 0 t6 ding bén canh.
Ct nhu thé, may di chuyén theo dai 1, dao hét dai nay chuyén sang dao dai 2, 3
va cac dai con lai (so do dao nhu hinh vé).

e). Pao ddt bang thi cong.

- Sau khi mdy dao da dao xong phan dit ciia minh (sau 3,2 (m) tinh tir c6t
tu nhién) ta ti€n hanh dao tha cong dé€ tranh va cham ciua mdy vao coc.

- Dung cu dao : Xéng, cudc, kéo cat dat...

- Phuong tién van chuyén : Ding xe cai ti€n, xe cit kit, dudng goong...

Thi céng dao ddt:

- Phan dat dao bang thu cong, ndm trong pham vi 16p dat 4 sét déo cing.

Do vay khi thi cong cin ting thém d6 4m cho dit .



- V6i khéi lugng dat dao bing thi cong 1a 634,93(m?) twong d6i nhiéu nén
cin phai to6 chic thi cong cho hgp ly tranh tap trung ngudi vao mot chd, phan rd
rang cac tuyén lam viéc.

- Trinh tu dao ta ciing ti€n hanh nhu dao bing mdy, huéng van chuyén b6
tri vuong gbc véi huéng dao.

- Khi dao nhitng 16p dat cudi cung dé t6i cao trinh thi€t k€ thi dao t6i dau
phéi ti€n hanh lam 16p 16t méng bang bétong gach vd dén d6 dé trdnh xam thuc
cua moi truong lam pha vd ciu tric dat.

f). Su cé thuong gdp khi dao ddt.

- Can c6 bién phdp tiéu nuéc bé mit dé khi giap muwa nuéc khong chay tir
mit xuéng ddy hé ddo. Can lam rdnh & mép h6 dao dé€ thu nudc, phai cé ranh
quanh hé méng dé tranh nudc trén bé mat chdy xuéng ho dao.

- Khi dao gip dd "mo coi nam chim" hodac khoi ran ndm khong hét day
mong thi phai phd bo dé thay vao bang 16p cat pha d4 dam roi dam k§ lai dé
cho nén chiu tai déu.

** Thiét ké mdt cdt dao ddt.(Theo hinh vé ).

**% Huong thi cong.

- Hudng thi cong khi thuc hién dao dat 1a huéng bat dau xuat phat tir
giao diém cua hai truc F &8 va tién dan vé phia diém A &1. Tiép tuc ta cho
may dao dat quay sang dao phan ti€p theo. Tuong tu nhu thé dao dén vi tri
cudi cung 1a diém cé giao A &1. ¢ day theo mat bang thi cong ta chia ra
thanh 6 dai dao.

*Bién phdp tiéu nudc mdt.

- Viéc tiéu nuéc mat trong cong trinh nay dung ranh dao xung quanh
ho mong dé thu nuéc dé nuée chay ra hé thong thoat nuée.

- Poi v6i ho mong 16n khong thé dung phuong phap thu cong dé tiéu
nuéc mat thi ta tién hanh dao cac hé ga ¢ mép ho méng dé don nuéce, sau
d6 dung may bom dé bom nuéc ra .Chi y kich thuée ho ga phai da 16n va
lugng nuéce trong hé phai du dé may bom lam viéc lién tuc trong thoi gian
toi thiéu 1a 5 phut.

Ranh thu nuéc va hé ga dugce thé hién trén hinh vé .

* KY thudt thi cong dao ddt :

- Thi cong dao dat baing mdy dao :

Khoang dao bién, dat dao duoc dé thanh dong coc bién dé van
chuyén di. Khoang dao giita ¢c6 luong dit 16n nén d6 Ién xe va van chuyén ra

ngoai.



Khi do dat lén xe , 0td luon chay & mép bién va chay song song véi
mdy dao dé géc quay can khoang 90°-110°. Cin chi y dén céc khoang cdch an
toan :

+ khoang cach tir mép 6t6 dén mép may dao khoang 2,5m ;
+ khoang cach tr gdu dao dén thung 6t6: 0,5 — 0,8 m ;
+ khoang cach mép may dao dén mép ho dao :1 — 1,5 m ;

TruGc khi ti€n hanh dao dat cin cidm céac cot moc xac dinh kich thudc ho

Khi ddo cin c¢6 1 nguodi lam hiéu, chi duong dé tranh dao vao vi tri dau
coc.

Nhitng ché dao khong lién tuc cdn rai voi bot dé danh didu dudng dao.

- Thi cong dao dat bang thu cong :

Cong cu dao : ddo xéng , d6 d4t vao sot r6i van chuyén ra ngoai .

Ky thuat dao : Do dac ,ddnh dau cac vi tri ddo bang voi bot .

Do hé dao rong nén tao cdc bac lén xudéng cao 20-30 cm dé dé lén
xudng , tao do doc vé mot phia dé thoit nuéc vé mot hé thu , phong khi mua to
s€ bom thoat nudc.

bao ding k§ thuat, dao dén dau thi stra ngay dén day.

Dao tir huéng xa lai gan ché d6 dat dé dé thi cong.

* Phuong phdp phd ddu coc:

Coc khoan nhdi sau khi d6 bé tong, trén ddu coc ¢6 1an tap chédt va ban, nén
thudng phai d6 cao qua lén 0,8 m va dap v cho 16 cot thép dé ngam vao dai nhu thiét
ké.

Sau khi hoan thanh cong tic dao dit bang thli cong (Xem phan cong tac dat), tién
hanh cong tic pha dau coc. Trudce khi thuc hién cong viéc thi can phai do lai chinh xac
cao do dau coc, dam bao chiéu dai doan coc ngam vao trong dai 20 (cm).

+ Chon phuong an thi cong:

Cong tac dap bé tong dau coc thudng dung cac phuong phap sau :
- Phuong phap sir dung may pha:

Str dung mdy pha hoac cho duc dau nhon dé phd bo phan bé tong d6 qua
cOt cao d0. Muc dich lam cho c6t thép 10 ra neo vao dai méng, loai bo phan bé
tong kém pham chat.

- Phuong phap giam luc dinh:
Quan mot mang nilon mong vao phan c6t chl 10 ra tuong doi dai hoac co

dinh ong nhua vao khung thép. Chd sau khi d6 bé tong xong , d6 dat xong,



dung khoan hoac cac thiét bi khac khoan mé ngoai , phia trén cao do thiét ké& ,
sau d6 dung ném thép déng vao lam cho bé tong bi nut ra, bé ca khéi bé tong
dau coc bo di.

- Phuong phap chan khong:

Pao dat dén do cao diu coc roi dé bé tong coc, 1oi dung bom chan khong
1am cho bé tong bi bién chat di, trudc khi phan bé tong bién chat dong ran thi
duc bo.

Qua phan tich c4dc phuong 4n trén ta chon phuwong 4n 1 dé thi cong cho don
gian .

+ Bién phap., ky thuat thi cong:

Truéc khi ding may nén khi va siing chuyén dung dé phd bé tong, ding may cit
bé tong cit vong quanh chan coc tai vi tri c6t diu coc can pha. Lam nhu vay dé cac diu
coc sau khi dap s& bang phang va phin bé tong phia dudi khong bi dnh hudng trong
qua trinh pha. Cot thép 10 ra sé bi bé ngang va ngam vao dai méng, doan thira ra phai
dam bao chiéu dai neo theo yéu cau thiét k€ thuong >20d (vé6i d 1a dudng kinh cot thép
gai ).

Dung voi nudc rira sach mat da , bui trén dau coc.

Mot s6 thiét bi dung cho cong tac pha bé tong dau coc :

Bua ph4 bé tong TCB — 92B.

May cat bé tong HS - 350T.

Ngoai ra can dung két hgp v6i mot s6 thi€t bi thi cong nhu bua tay,
choong, duc.

+ Khoi luong phd bé tong ddau coc:

C6t dau coc nho 1én so véi cao trinh ddy dai 1a Im; phan phd di dé chira c6t thép
ngam vao dai 1a 0,8 m.
Khai lugng bétong dau coc cin pha:
Vs = s6 coc *chiéu dai pha *dién tich = 168.0,8.0,5024=67,5 m>.
IV) KY THUAT THI CONG LAP PAT HO MONG:
1) Yéu cau ky thuat déi véi cong tac lap dat:

- Sau khi d6 bé tong dai , gidng méng c¢6 cot, tuong c6 mong , gidng tudng
da dugc thi cong xong thi ti€n hanh 14p dat bang tht cong, khong duge dung
may boi 1€ vuéng viu trén mit bang s& gay trd ngai cho mdy, hon nita mdy c¢6
thé va dap vao phan cot da do t6i c6t mat nén.

- Khi thi cong dap dat phai dam bao dit nén c6 do 4m trong pham vi khong
ché. Néu dat kho thi tudi thém nudc; dat qua u6t thi phai ¢é bién phap giam do
am, dé dat nén dugc dim chat, ddm bao theo thiét ké.

- V6i dat dap h6 méng, néu st dung dat dao thi phai dam bao chat luong.



- D6 dat va san déu thanh ting 16p. Trai t6i dau thi ddm ngay t6i d6. Khong
nén dai 16p dat ddm qua mong nhu vay s€ lam phd huy cau tric dat. Trong moi
16p dat trai,khong nén st dung nhiéu loai dat.

- Nén l4ap dat déu nhau thanh ting 16p. Khong nén 14p tir mot phia sé gay ra
luc dap doi véi két cau.

2) Tinh toan khoi luong dat dap:

- 4p dung cong thuc : V=(,-V, .k,

Trong d6 : V,, : Thé tich hinh hoc h6 dao (hay 1a V,). tinh dén cot - 4(m)
V, = V4 =6692,59 (m?).
V. : Thé tich hinh hoc clia cong trinh chon trong méng (hay 1a V)

Bang 2 : TINH TOAN KHOI LUONG BETONG LOT MONG

. j ; Kich thugc BT 16t iéu da & ti 3
STT cﬁgi?én mi';g Kich t(lzr‘f;’c CK (m) Clllal;ulgtay Thectllzh 1 ﬂ}éogfh
i i Rong Dai (m) (m3) (m3)

T | Mong M1 | 18 3.7 %3, 3.9 3.9 0.1 1521 | 27378
[ 2 MongM2 | 10 | 37x61 | 39 | 63 | o1 |- 2457 | 2457
[ 3 MongM3 | 1 | 133x136 | 135 | 138 | o1 | 1863 | 18.63
[ 4 ] Gang | 1] 0s5x15205 [ 07 [ 15205 [ o1 ] 1064 | 1064

Tong 81.22

Bdng 3 : TINH TOAN KHOI LUONG BETONG MONG

Kich thuéc BT ié & t . .
Ten $§ | Kich thuéc CK ich thude Chieu cao | The tich |1 ¢ tich
STT o (m) mong 1 CK
cu kién luong (m) - (m3)
Rong Dai (m) (m3)
LI MongMi |18 | 37x37 | 37 | 37 _J 18 [ 24642 | 443556 _
2 Moéng M2 10 3,7x6,1 3.7 6.1 1.8 40.626 406.26
3 Méng M3 1 13,3x 13,6 13.3 13.6 1.5 271.32 271.32
4 Giang 1 0,5 x 151,85 0.5 152.05 1 76.025 76.025
2
Tong 1197.16

V.=V, =26,147,7.2,1 + 81,22 + 1197,16 = 4390,8 (m?).
k, : Hé s6 dam chat cuaa dat ; k= 1,2.
= V =(6785,46 —4390,8) . 1,2 =2762,17(m?).
3) Thi cong dap dat:

- Dung dat cat dé 1ap

- Str dung nhén cong va dam céc.

- Lay tung 16p dat xuong, ddm chat 16p nay ro6i méi ti€n hanh ldp 16p dat

khéc. Chiéu day mébi 16p (0,3 - 0,5 m).




H-h, 4-21
05 0,5

0,5 m va 1 16p mé6i 16p 0,4 m.

- S6 16p dam: n = =0,38. Vay ta chon 3 16p méi 16p day

- S6 lugt ddm: Chon mobi 16p ddm 5 luot.
- Cac yéu cau ky thuat phai tuan theo nhu da trinh bay.
- Hué6ng thi cong: vi ta chon thi cong diap dat bang thu cong nén ta khong can
chon huong.
- Cac yéu cau ky thuat phai tuan theo nhu da trinh bay.
V) BIEN PHAP THI CONG KHUNG, SAN, THANG BO, MONG,
GIANG MONG BTCT TOAN KHOI:
1) Cong tac chuan bi chung:
1.1) Phdn doan thi cong:
- Phan theo mat bang: Chia mat bang nha thanh 6 phan khu nhu hinh vé:
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MAT BANG PHAN DOAN CONG TAC

- Phan theo mat ditng: Véi cong trinh thi cong 1a nha nhiéu tang nén khi thi
cong ta nén phan doan theo chiéu cao. ¢ day cong trinh gom 10 tang nén ta phan
thanh 3 doan:

+ Poan 1: Tang ham , 1, 2.
+ Poan 2: Tang 3, 4, 5.



+ Poan 3: Tang 6, 7, 8,KT.

- Viéc chia doan nhu vay 1a can cit vao su phan chia sé tang dé giam
kich thudc cot. Viéc phan doan nhu trén sé thuan tién cho viéc xac dinh
kich thudc, cong tac van khuon....

1.2) Té chirc vin chuyén:

— Do cong trinh ¢6 mat bang 16n, chiéu cao cong trinh 16n, khéi lugng bé
tong nhiéu, yéu cau chit luong cao nén dé dam bdao ti€n do thi cong va chat
luong cho cong trinh, ta lya chon phuong an :

+ Dung bé tong thuong pham dugc chd dén chan cong trinh bing xe
chuyén dung, c6 kiém tra chat luong bétong chit ché trude khi thi cong.

+ D6 bétong bang co gi6i, dung can truc thap dé dua bé tong lén vi tri thi
cong.

- D6i véi cac nha cao tang (cong trinh thiét k& cao 9 ting ) d€ phuc vu cho
cong tac bé tong, ching ta can gidi quyét cdc van dé nhu van chuyén ngudi, van
chuyén van khuon va cot thép ciing nhu vat liéu xay dung khéc lén cao. Do dé
ta cdn chon phuong tién van chuyén cho thich hgp véi yéu cdu van chuyén va
mat bang cong tac cua tirng bo phan cong trinh.

- Mit bang thi cong cong trinh rong, thoang, dudng van chuyén vat liéu,
ciu kién chinh theo phuong truéc nha, do d6 sit dung mot can truc thiap dé van
chuyén vat liéu, cau kién lén cao va do bé tong cot, dim, san.

a) Chon cdn truc thdp.

Vé6i cac bién phap va cong nghé thi cong da lap thi can truc thap sé
dam nhan cac cong viéc sau day :

*Van chuyén bé tong thuong phdm cho dé cot vach va ddm san.

Bé tong thuong pham sau khi dugc dwa dén cong trudng duoc d6 vao
thiing chita bé tong (da duoc thi€t k& trudc) dé can truc thap van chuyén lén
cao.

* Van chuyén vdan khuon, cot thép.

Do diéu kién mit bang ciing nhu yéu ciu an toan khi thi cong cac cong trinh cao
tang nén chon loai can truc ¢6 dinh tai chd, doi trong & trén cao. Can truc thdp duoc dat &
chinh gifta cong trinh theo chiéu dai ¢6 thé phuc vu thi cong & di€ém xa nhét trén mat bang.

*Cdc thong so ciia can truc gom : Hy., Q¢ Ry..

+ Chiéu cao nang moc H,, 1a khoang cach tlr chan cong trinh dén méc cdu
vGi cdn truc ¢6 can ndm ngang, chiéu cao nang méc dugce tinh:

H,. = H, + h;+ h, + h;
hy: Chiéu cao cong trinh H; = 36,9 m



h,: Khoang cach an toan h, = 1 m

h,: Chiéu cao cua ciu kién cao nhat (VK ¢ot), h, =39 m

h;: Chiéu cao thiét bi treo budéc hy = 2 m

=

+ Stic nang can truc thap Q,..

H,.=369+1+39+2=438m

Ta tinh Q,, theo trong lugng thung bé tong:

Q = QBT + QCK = 0,752,5 +0,1 =2T

+ Tam vé6i R xdc dinh theo cong thic sau:

R, > \/(%+sz +(B+S)

Trong do:

“matic” cua hang Potain.

Tinh nang lam viéc:

L: Chiéu dai tinh todn ctua cong trinh L = 47,7 m
B: Chiéu rong cong trinh B = 26,1 m.

S: Khoang cach tir tam can truc thap dén mép cong trinh.
S=Sl+Sz+S3+S4.

S,= Khoang cédch tir tam can truc d€n mép can truc S;=2 m

S,= Chiéu rong dan gido S,= 1,2 m

S;= Khoang cach tir gido dén mép cong trinh S;= 0,3 m
S,= Khoang cach an toan 1dy S, =1 m

=

S=2+1,240,3+1 =4,5m

R

ye —

—+4,5

47,7

&

2
j +(26,1+4,5)" = 41,7 m

Ta chon can truc thap c6 doi trong trén ma hi¢u TOPKIT FO / 23B

Cac thong so6 k¥ thuat cia TOPKIT FO / 23B:
Chiéu cao nang 16n nhat :H ,,, = 59,8 m

Tam vdéi 16n nhat : R

max

50 m. & day ta dung loai tay can dai 45m.

Trong lugng nang : Q,,,,=12tan , Q,,;,=2,3tan.
0 - 50 m/phut

Van toc nang

Van toc quay

VvV,
'V

q

0,7 vong/ phut .

Van t6c di chuyén xe con : Vg, = 15 - 58 m/ phiit .

R(m)

21.4

27

29

31

33

35

37

39

41

43

43.6

45

q(T)

12

10.7

9.8

9.1

8.4

7.9

7.4

6.9

6.5

+ Kiém tra cong suat ciia can truc thap:




Nang sudt tinh todn cta can truc dugc tinh theo cong thic:
N = Q.ny K, K,
Trong d6 : Q - stic nang cua can truc ung véi tam véi cho truge. Q = 2 T.
n, = 3600 / T, — s6 chu ky truc hién trong 1h (3600s)

T, = E.t
t, thoi gian treo buodc vat cau
t;,=30s
t, thoi gian nang vat
= How 43860
v 40

t; thoi gian di chuyén xe con
_ 41,7.60

2= a0 63s
t, thoi gian quay can
= 180 &y _ 435 (Gid thiét quay 180°)
360°.0,7
ts thoi gian ha moc
t,=66s
te thoi gian thdo vat
ts =30 s

texk = 30 +66 +63 +43 +66 +30 = 298 s
E — hé s0 két hop dong thaoi cac dong tac (can truc thip E = 0,8)
— T =E.t;, =0,8.298 =238,4 s
= ng = 3600/ 238,4 = 15,1 (lan/h)
K,.;: Hé s0 str dung can truc theo tai trong, K, = 0,6.
K,,: Hé s0 sit dung can truc theo thoi gian, K,, = 0,8.
Vay nang sudt can truc trong mot gio.
N=2.15,1.0,6.0,8 =14,5T/h.
Vay nang suit can truc trong mot ca.
N,=8.145=116 T/ca.
= Nhu vay can truc thap c¢6 dinh TOPKIT FO/23B la dap tng dugc yéu
cau thi cong
b) Chon vdn thdng:
+ Cong trinh thi cong hién dai doi hoi phai ¢6 2 van thang :
Van thang van chuyén vat liéu.
Van thang van chuyén ngudi 1én cao(thang may).
*Van thang nang vat liéu.



Nhiém vu chil y&u ctia van thiang 1a van chuyén cdc loai vat liéu roi : gach
xay, vita xay, vita trat, vita ldng nén, gach lat nén phuc vu thi cong. Chon thing
tai phu thuoc:

+ Chiéu cao 16n nhat can nang vat

+ Tai trong nang dam bao thi cong
Khéi lugng yéu cau van chyén trong 1 ca
Khéi lugng gach + vita xay van chuyén trong 1 phan khu & tdng 6 1a

16,54(m® tudong ) x 1,8( T/m* )=29,77 T
Khai luong ngudi va thiét bi keém theo so bo lay 1a 5 T
= Toéng khoi luong 1a
D> P =29,77 + 5 = 34,77 T/ca

Do cao yéu cau: 36,9 m
+ Mdy TP — 5(X - 953) van chuyén vat liéu c6 céac dic tinh :
Do cao nang: H =50 m
Sttc nang: Q = 0,5T
Tam v6i: R = 3,5m
Van toc nang: V,,,, = 7m/s
Cong suit dong co: 1,5 KW.
Trong luong may: 5,7 T
+ Tinh nang suat may van thang
N = Q.n.k.k, (T/ca)
Trong d6: n = 3600/T
To=t +t,+t;+1,
t, =30(s): thoi gian dua vat vao thang
t, =36,9/0,7 =53(s): thoi gian nang ha hang
t; =30(s): thoi gian chuyén hang
t, =75(s): thoi gian ha hang
T =177 (s)
n =3600/188 = 19,14 (lan/h)
k., = 0,7: hé s6 sit dung tai trong
ki, = 0,7: hé s6 sir dung thoi gian
Nang sult thuc:
N =0,5.19,14.0,7.0,7 = 4,79 (T/h).
N, = 8.4,79 = 38,32 (T/ca) > 34,77 (T/ca).
Vay van thang TP-5(X-953) dt kha nang phuc vu thi cong
*Van thang cho nguoi:
+ May PGX 800 -16 van chuyén ngudi c6 céc dic tinh sau:



Bdng 13: Bdng thong so6 ky thudt cua mdy vin thdng.

Sttc nang 0,8t Cong suat dong co 3,1KW
Do cao nang 50m Chiéu dai san van tai 1,5m
Tam voi R 1,3m | Trong lugng may 18,7T
Van téc nang 16m/s

1.3) Lua chon hé thong gido dé, da do , vian khuon:

I
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CAU TAO KHUNG GIAO THEP
1.3.1) Gido chéng:
a) Chon cdy chong san:
St dung gido PAL do hiang Hoa Phat ché tao.

DAN GIAO HOAN THIEN

a.l) Uu diém cua gido PAL.

- Gido PAL 1a mdt chan chong van nang bao dam an toan va kinh t€.

- Gido PAL c6 thé sir dung thich hgp cho moi cong trinh xay dung véi

nhitng k&t cau nang dat & do cao 16n.



- Gido PAL lam bing thép nhe, don gian, thuan tién cho viéc lap dung, thdo
d&, van chuyén nén giam gia thanh cong trinh.
a.2). Cdu tao gido PAL:
- Gido PAL dugc thiét k€ trén co s6 mot hé khung tam gidc dugc 1ap dung
theo kiéu tam gidc hodc tit gidc cling cdc phu kién kém theo nhu :
+ Phan khung tam gidc tiéu chuén.
+ Thanh gidng chéo va gidng ngang.
+ Kich chan cot va dau cot.
+ Khép noi khung.
+ Chot gilt khép ndoi.
Bdng 4: BANG PO CAO VA TAI TRONG CHO PHEP

Luc gi6i han cta codt chong

35300 |22890| 16000 | 11800 |9050|7170|5810
(KG)
Chiéu cao (m) 6 7,5 9 10,5 | 12 [13,5]| 15
Ung véi s6 ting 4 5 6 7 8 9 | 10

a.3). Trinh tu ldp dung.

- bat bo kich (géom d€ va kich), lién két cdc bo kich v4i nhau bang giang
ndm ngang va giang chéo.

- Lap khung tam gidc vao ting bo kich, diéu chinh cdc bd phan cudi cia
khung tam gidc ti€p xic vG6i dai ¢ canh.

- Lap ti€p cdc thanh gidng nam ngang va gidng chéo.

- Long khép n6i va lam chat ching bang chét gitt. Sau d6 chong thém mot
khung phu 1én trén.

- Lap céc kich dd phia trén.

- Toan bo hé thong clia gia d khung tam gidc sau khi lap dung xong c6 thé
diéu chinh chiéu cao nho hé kich duéi trong khoang tir 0 dén 750 mm.

- Trong khi ldp dung chan chéng gido PAL cén chi y nhitng diém sau:

+ Ldp cdc thanh gidng ngang theo hai phuong vuong goc va chong
chuyén vi bang gidng chéo. Trong khi dung liap khong dugc thay thé€ cic bo
phan va phu kién cua gido bang cdac d6 vat khac.

+ Toan bo hé chan chéng phai dugc lién két vitng chac va diéu chinh cao
thap bang cédc dai 6¢ céanh cla cdc bo kich.

+ Phai diéu chinh khép néi diung vi tri dé lap dugc chot gitt khdp noi.

1.3.2) Pa do:
— Xa go dugc stt dung 1a gé nhém VI, ti€t dién 80 x 100 mm.
- Dat cédc thanh xa go gd theo hai phuong, da ngang dua trén da doc, da doc




dua trén gia do chit U cua hé gido chong. Uu diém cuta loai da nay 1a thdo lap
don gian, c6 stc chiu tai kha 16n, hé s luan chuyén cao. Loai da nay két hop
v6i hé gido chong kim loai tao ra bo dung cu chong van khuon dong bo, hoan
chinh va rat kinh t€.

1.3.3) Van khuon :

— V6i cong trinh cao tang thi viéc lua chon hé van khuon hop 1y khong
nhiing mang y nghia kinh t€ ma con anh huéng nhiéu dén thoi gian thi cong va
chat lugng cong trinh . Hién nay , & cac cong trinh xay dung hién dai , xu thé
stt dung hé van khuon dinh hinh tré nén phé bién va tién loi . Vi vay, ta chon
phuong an thi cong van khuon cho cong trinh nhu sau:

— V6i cédc cau kién déu sir dung hé van khuon dinh hinh .

- Van khuon kim loai do cong ty thép NITETSU ché tao.

- B van khuon bao gom :

+ Cac tam khuon chinh.
+ Cac tam goéc (trong va ngoai).
+ Cop pha géc noi.

- Modun téng hop chiéu rong 1a 50 (mm), chiéu dai 1a 150 (mm). Khoang
cdch gitta tam cac 16 theo chiéu ngang, chiéu doc déu la 150 (mm). C6p pha
cling c6 thé ghép theo chiéu doc ciing c6 thé ghép theo chiéu ngang, hoiac ghép
doc 1an ngang.

- Céc tdm phing nay duoc ché tao bang ton, c¢é sudn doc va sudn ngang day
3 mm, mat khuon day 2 (mm).

* Cdc phu kién lién két gom:

- Méc kep chit U, chot chit L.

- Thanh chong kim loai.

- Thanh giang kim loai.

* Uu diém cuia bo van khuon kim loai:

- C6 tinh "van nang" duogc lap ghép cho cdc ddi tugng két cdu khac nhau:
mong khoi 16n, san, dam, cot, bé ...

- Trong luong cdc van nho, tdim nang nhat khoang 16 (kg), thich hop cho
viéc van chuyén lap, thio bing thu cong.

Bang 5: Bang dac tinh k§ thuat ctia tdm khuon phang.

Rong Dai Cao | Momen quan tinh | Momen khang u6n
(mm) (mm) | (mm) (cm4) (cm3)
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
100 600 55 15,68 4,08
Bang 6: Bang dac tinh k§ thuat tdm khuon goc.
, Rong Dai
Kiéu
(mm) (mm)
150 x 150 1800
150 x 150 1500
) , 100 x 150 1200
Tam khuon géc trong
100 x 150 900
100 x 150 750
100 x 150 600
1800
1500
. _ 100 x 100 1200
Tam khuon géc ngoai 900

a). SO liéu thiét ké :

—Nha cao 10 tang :

— Tiét dién cot :

Chiéu cao tang: Ht = 3,9 m

Tang Cot bién Cot gitra
Ham,1,2 500x900 600x1000
3,4,5 500x700 600x800




6,7,8,KT 500x500 600x600
— Tiét dién dam : + Dam chinh : bxh =400 x 800

+ Dam phu ngang : bxh = 300 x 600
+ Dam phu doc : bxh =200 x 400

—San:h=15cm

b). Thiét ké'vdn khuon cot , gong cor :

+ Cau tao van khuon cot : St dung van khuon kim loai cua Nhat Ban da
trinh bay. Céac tdm van khuon kim loai duoc lién két lai v6i nhau bang chét, tao
thanh tdm 16n hon. Gifta cdc tdm nay lién két lai v6i nhau bing chét va hé
gong.

+ Tuy theo kich thuéc cta cot ma van khuon thép dugc t6 hop lai tao ra
kich thuéc mong mudn. Ta tinh todn vé6i coOt cé tiét dién 16n nhat:
600x1000x3900

- Str dung 4 tdm gbéc 150x150mm.

- Canh ngan ding 1 tdm c6 bé rong b = 30 cm

- Canh dai dung 2 tdm c6 bé rong b=20cm va 1 tdm c6 bé rong b = 30
cm.Theo chiéu cao ta chi d6 cot dén day dam(400x800), do d6 chiéu cao d6 cot
1a 3900 -800 =3100 nén ta dung loai 2 tdm c6 chi¢u dai 1500 va 1800.

- V6i vdn khuon cot chiu tai trong tac dong 1a dp luc ngang ctia hén hop bé
tong mGi do va tai trong dong khi d6 bé tong vao coffa bing m4dy bom bé tong.

- Theo tiéu chudn thi cong bé tong c6t thép TCVN 4453 - 95 thi dp luc
ngang cla vita bé tong méGi dé xdc dinh theo cong thic (¢ng v6i phuong phap
dam dui).

- Khi thi cong d6 bé tong, do dic tinh cua vita bé tong bom va thoi gian dé
bé tong bang bom khd nhanh, do vay vita bé tong trong cot khong du thoi gian
dé ninh két hoan toan. T d6 ta thay:

+ ap luc ngang t6i da clia vita bé tong tuoi:

pYy=n.y.H=1,2.2500.0,75 = 2250 (kG/m?).

p, = 0,75 x 2500 = 1875 (kG/m?) .

(H: Chiéu sau anh hudng cua 4p luc bé tong clia mdi dot dé6 H=0,75m)

+ Mait khdc khi bom bé tong bang mday thi tai trong ngang tdc dung vao
van khuon (Theo TCVN 4453 - 95) sé 1a :

p' =N, .p,ey = 1,3x400 = 520(kg/m?) ; p‘, = 400 kg/m? .

Trong d6 hoat tai tiéu chuin do qud trinh d6, dam bétong 14y 400 kg/m?

Vay tong tai trong tinh todn 1a: p" = p, + p, = 22504520 = 2770 kg/m? .

Téng tai trong tiéu chuin tdc dung: p' = 1875 + 400 = 2275 kg/m? .



Coi van khuon cot tinh todn nhu 1a dam lién tuc tua trén cac goi tua la cac
gong. Khoang cach gilta cac goi tua la khoang cach gitta cac gong.
Goi khoang cédch giita cdc gong cotlal, -
b.1) Tinh van khuon:
Tinh cho vdn khuon rong 20cm c6 momen khiang uén w = 4,42cm?;
J=20,02 cm*
q" =2770.0,2 = 554 kG/m
q'°=2275.0,2 = 455 kG/m

+ Theo diéu kién bén:
tt 2
a’l,
10

W
10. [o] . W
5 1< [Jn] _ [10.2100.442 _ .4 (cm).
q 5,54

Chon 1, = 80cm

+ Theo diéu kién bién dang:

c = M<[cs];M =

max

- b6 vong f dugc tinh theo cong thic :

f _ qtcl4
128EJ
Véi thép ta cé: E = 2,1.10° Kg/cm?2;
4
o 4580 035 (cm)
128x2,1.10° x 20,02
- B0 vong cho phép :
1 1
fl]=—1=—-x800 =2 =0,2
1= 00" = 200" (mm) (cm)

Ta thay: f < [f], do d6 khoang cdch giita cdc gong bang Ig = 80 cm 1a
dam bao.

Nhung tuy theo tiing trudng hop cu thé ma bo tri khoang cdch cdc gong
sao cho hop 1i hon .

b.2) Tinh todn gong:

Gong c6t liéu dugc lam bang tir thép chit [

Cot tiet dién 100 x 60 cm.

q" =2770.1 = 2770 kG/m
q'“ =2275.1 = 2275 kG/m

+ Theo diéu kién bén.



U=M<[O']:>W 2M= iy
W [c] 10.[o]

2
= M = 13,1cm3
10.2100

Dung thép [ No 14a c6 W=13,3 cm?, J =57,5 cm*
+ Kiém tra theo diéu kién bién dang:

tc |4 4
1L = B2IS — 0147(em) < [f] = 520 025 (cm), thod

" 128.E.J 128.2.1.10°57,5

c) Thiét ké’ van khuon dam san:
& day ta dung cot chong 12 gido t6 hop, nén hé van khuon dam, san dugc
thiét k& dua theo mo duyn clia gido t6 hop.
Khoang cach giita cac cot ctia gido 1a 1,2x1,2m.
Hé van khuon dam san bao gom.
+Cac tdm san khuon dinh hinh,
+Hé xa g6 phu d& hé van san.
+Hé xa g6 chinh d& hé xa go phu.
+Heé gido t6 hop do hé xa go chinh.
Khi thi€t k&€ van khuon didm san, ciing nhu cac cdu kién khac cin phai
kiém tra theo 2 diéu kién:
+Diéu kién cudng do.
+Diéu kién do vong.
c.1) Thiét ké' van khuon san:
- Xa g6 2 16p chon xa g6 gd c6 cédc thong sa:
Yes = 0,6 T /m’; [0 1,5 = 120 Kg/cm?; E = 1. 10° KG/cm®.
- Véan san ké 1én xa go trén (loai 1), xa go dudi (loai 2) d6 xa go trén va
gac 1én hé kich & phia trén cta gido PAL (kich thude 1,2m x 1,2m)
c.1.1) Xdc dinh tdi trong tdc dung lén san:
Tai trong tdc dung 1én dam san 1a luc phan bo déu q" bao goém tinh tai cla

bé tong san, van khuon va cac hoat tai trong

qua trinh thi cong .

+Tinh tdi: Bao goébm tai trong do bé tong l l
cot thép san va tai trong ctia van khuon san.
- Tai trong do bé tong cdt thép san :
p', = n;xhxy,, = 1,2x0,15 x2500 =
450 (kg/m?) .
p; = 0,15%x2500 = 375 (kg/m?).




Trong d6: n, la hé s6 vuot tai 1ay biang 1,2 (TCVN4433)
- Tai trong do van khuon san: p', = 1,1x30= 33 (kg/m?); p*, = 30
(kg/m?)
Trong d6: n 1a hé s6 vuot tai 1y bang 1,1 (TCVN4433)
Vay ta c6 téng tinh tai tinh todn: p" =p,+p, = 450 + 33 = 483 (kg/m?).
Téng tinh tai tiéu chudn: p'=p,+p, = 375 + 30 = 405 (kg/m?).
+ Hoat tdi: Bao gom hoat tai sinh ra do ngudi va phuong tién di chuyén
trén san, do qué trinh dim bétong va do do bé tong vao van khuon.
- Hoat tai sinh ra do ngudi va phuong tién di chuyén trén bé mat san :
P =1, ps = 1,3.250 = 325 (kg/m?);
Trong d6 hoat tai tieu chuin do ngudi va phuong tién di chuyén trén san
lay la: p;'° = 250 (kg/m?).
- Hoat tai sinh ra do qud trinh d6 bé tong:
P, = n,.p,°=1,3x400 = 520 (kg/m?) .
Trong d6 hoat tai tiéu chuin do qud trinh d6 bé tong lay la: p,'° = 400
kg/m?
-Hoat tai sinh ra do qud trinh dam bé tong
P =n,.ps=1.3x 150 =195 ( kg/m?)
Trong d6 hoat tai tiéu chuidn do qud trinh ddm bé tong ldy la: ps'° = 150
kg/m? .
Vay téng hoat tai tinh todn tédc dung lén san la:
p" = p; +ps + ps = 325+520+195 = 1040 ( kg/m?) .
p'° = 250+400+150 = 800 ( kg/m?)
Téng tai trong tiéu chuin tdc dung lén san : ¢ = 405 +800 = 1205 ( kg/m?)

Téng tai trong tinh todn tic dung lén san : q"= 483 +1040 = 1523 (
kg/m?).

c.1.2). Tinh todn kiém tra vdn san:

So d6 tinh todn van san la : coi van san nhu dam lién tuc ké 1én cac goi tua
la cdc xa go loai 1.

Khoang cédch 1 gitta cdc xa g6 1 duoc tinh todn sao cho dam bao diéu kién

bén va diéu kién 6n dinh cho ddm san. So bo chon khoang cdch gifta cdc xa go

loai 1 la:
I = 600mm.
Tinh cho van khuo6n rong 30cm c¢6 momen khdng uén w = 6,55cm?;

J=28,46 cm*
q" =1523.0,3 = 456,9 kG/m
q°=1205.0,3 =361,5 kG/m



+Kiém tra diéu kién bén:

M
c = — <|[o];
W [o]
ity 2
M, = 0T _4569.60 o) es (kGem)
10 10
1644,84

= 251,12 (kG/ecm?) < [c] = 2100 (kG/cm?), Thda man.

6,55
+Theo diéu kién bién dang:

- bo vong f dugc tinh theo cong thic :

f _ qtcl4
128E J
Véi thép ta cé: E = 2,1.10° Kg/cm?2;
3,615x 60"

- 2 = 0,006 (cm)
128x2,1.10° x 28, 46

- Bo vong cho phép :

[f]= 1= %600 = 1.5 (mm) = 0.15 (cm)

400 400
Ta thdy: f < [f], do d6 khoang cédch gitta cdc xa g6 ngang 1 = 60 cm la

dam bao. Nhung tuy trudng hop cu thé ta b6 tri cho phu hop.

c.1.3) Tinh todn, kiém tra dé on dinh cua xa gob loai 1 (xa goé ngang):

Hé xa g6 vuong gdéc véi van khuon tua 1én hé cdc xa go loai 2 (khoang
cdch cua cdc xa go loai 2 phia dudi bang bé rong gido dinh hinh 1a 1200mm)

So do6 tinh toan xa go la dam lién tuc nhu hinh sau:
q"=1523.0,6 =913,8 kG/m
q' =1205.0,6 = 723 kG/m
Do 1, = 1200 mm la khoang cach gilta cac i i i
xa go loai 2 phia dudi. Chon dung xa go
bang g6: | 1200 | 1200 |

+Theo diéu kién bén:

= 109,66 (cm?) .
[o] 10.120

Str dung xa g6 bang g6 c6 tiét dién 8x10 cm ¢6 cdc dac trung hinh hoc nhu
sau:

3 3
Momen quédn tinh : J = bfz = 8'1120 = 666,67( cm*)




2 2
Mo men khang uén : W = b.h 8.10

= = 133,33 cm?
6 6
G
+ Kiém tra lai diéu kién bién dang : f = —<— <[f]
128.E.J
bo vong f dugc tinh theo cong thic :
tcy4 4
_ 9 I _ 7,2?;.120 ~0.176 cm
128E.J 128.10°.666,67
1 1
Theo quy pham, do vong cho phép tinh theo : [f] = I, = x120 =
quy pha . g phép [f] 200" = 700
0,3 cm

Ta thay f < [f] , nén diéu kién d0 vong dam bao
c.1.4). Tinh todn, kiém tra dé on dinh cua xa goé loai 2 (xa goé doc):

Hé xa go loai 2 vuong géc vGi xa go loai 1 tua 1én hé cot chéng 1a cic gido
thép

(khoang ciach = 1200mm). So d6 tinh todn xa g6 la dam lién tuc chiu tai
tap trung nhu sau:

p" =1523.0,6.1,2 = 1096,56 kG

p'°=1205.0,6.1,2 = 867,6 kG

Goi I, = 1200 mm la khoang cdch giita cdc cot chong xa gé bang khoang
cach gitta cac gido Pal

+ Tinh todn theo diéu kién bén:

M 3p"l
6= — <[c] =120 Kg/cm?; M,,,, =
w o] &/ 16
|
= W > M = w=205,6(0m3),
[o] 16.120
Chon xa g6 bang g6 c¢6 tié€t dién 10x12 c¢cm ¢6 cac dac trung hinh hoc nhu
sau:
3 3
Momen quédn tinh : J = bh™ -~ _ 10127 _ 1440( cm®)
12 12
2 2
M6 men khdng uén : W = b'g = 10'52 = 240 cm®
ptcl3
+ Kiém tra lai diéu kién bién dang : f =

<[f]
1024E.J
Do vong f dugc tinh theo cong thuc :

ptcl3
= ~867,6= 0,01 cm
1024E J




Theo quy pham, do vong cho phép tinh theo : [f] = %()()11 = %()()x120 =
0,3 cm

Vay f < [f] , nén diéu kién d6 vong dam bao .

¢.2)Thiét ké' van khuon dam chinh:

Kich thudc cua dam : by, x hy, = 40x80cm.

c.2.1) Thiét ké' vdan ddy dam:

Véi chiéu rong ddy dam la 40 cm ta st dung 2 tdm véan rong 20 cm. Dic
trung tié€t dién ctia 1 van rong 20cm 1a: J =20,02 cm*; W =442 cm®

Vay dic trung tié€t dién cha van ddy 1a: J = 40,04 cm* ; W = 8,84 cm’

*Xac dinh tai trong taic dung van day dam:

- Tai trong do bétong cot thép: p";, = n.b.h.y = 1,2x0,4x0,8x2500 = 960

(kg/m).
P, = 0,4x0,8x2500 = 800 (kg/m) .

-Tai trong do van khuon : p", = 1,1x30(0,4+2%(0,8-0,15)) = 56,1

(kg/m) .
p', = 30(0,4+2%(0,8-0,15)) =51 (kg/m)
- Hoat tai sinh ra do ngudi va phuong tién di chuyén :
ps' =n5.p. = 1,3.250.0,4 = 130 (kg/m) ; p;'° = 250x0,4 = 100(kg/m) .

- Hoat tai sinh ra do qud trinh dim bétong va dé bé tong:

Py =10y .ps = 1,3 .750 .0,4 = 390 (kg/m) ; p*, =750x0,4 =300(kg/m) .

Trong d6 hoat tai tiéu chuidn do qua trinh dé 14y 600 kg/m?, dim bétong
lay 150 kg/m?.

Vay :

Tong tai trong tinh todn l1a: p" = p, +p, +p; +ps = 960+56,1+130+390 =
1536,1 (kg/m)

Tong tai trong tiéu chudn tdc dung 1én van ddy : q* =800+51+100+300 =
1251(kg/m)

*Tinh todn van day dam:

Coi van khuon day cta dam nhu la dam lién tuc tua trén cac goi tua la cac
xa go ngang, cdc xa ngang nay duoc ké 1én cac xa go doc.Khoang céach giita cac
xa go ngang la 1 (cm).

+ Tinh theo diéu kién bén:

o = M < o] ()



tt|2

Trong d6: M,,,, = q
10

Ta ¢6 (%) & I< 1ox[<;]><w _ [102100884 _ |09 o3 ().
q 15,361

+ Tinh theo diéu kién bién dang:
qtc.|4 1

= <[f]= —I
128E J 400

6
|< JRBEJ _ 128211004004 _ )0 ooy
400.° 400.12,51

Vay1<112,92 (cm)= Chon 1l =80 cm = 0,8 m.
c.2.2) Tinh todn xa goé ngang:

(Kg/cm) ; W = 8,84 cm?

+ So do tinh: Xa g6 la dam don gian ma goi tua la cdc xa goé doc, chiu tdc
dong cua tai trong tinh toan.

+Tdi trong phdn bo :

q" =(1536,1/0,4).0,6 = 2304,15 (kG/m).

q"°=(1251/0,4).0,6 = 1876,5 (kG/m).

Trong d6 0,4 1a bé rong dam ; 0,6 m la khoang cédch giita cac xa g6 doc. St
dung xa g6 bang go6.

+Theo diéu kién bén:

M M 23,0415.60

c6=— <[c]=120Kg/cm? => W> — =22"""""" =864 (cm?).
W [o] g/ o] 5120 (cm”)

Sir dung xa go ti€t dién 8x10 cm ¢c6 W = 133,33 cm® , J = 666,67 cm* .

+Kiém tra do vong:

Do vong f dugce tinh theo cong thic :
5q°1*  5.18,765.60"

= = 3 =0,047cm
384E.)  384.10°.666,67
Po vong cho phép: [f] = —— = 20 = 015¢cm>f
? VOTg 10 PSP - 200 400 ’

= Chon xa go nhu trén 1a hop 1i .

¢.2.3) Tinh todn vdn khuon thanh dam:

Chiéu cao tinh todn cua van khuon thanh dam 1a:

hzhdam-hsan=80_15=6scm D—d

- Tai trong do vira bétong: ¢, =n, y .h
V6i n; l1a hé s6 vuot tai n, = 1,3

y = 2,5t/m’1a trong luogng riéng clia bé tong




h : chiéu cao gay dp luc : hy;,,= 80 cm >70 cm
Talay h=0,75x80=60cm <70 cm = Lay h =70 cm

q", = 1,2x0,7x2500 = 2100 (kg/m?) .

g, = 0,7x2500 = 1750 (kg/m?) .

- Hoat tai sinh ra do ngudi va phuong tién di chuyén :
P," =n,.p. = 1,3.100 = 130 (kg/m?); p,** = 100 (kg/m?).

- Hoat tai sinh ra do qud trinh dAm bétong va dé bé tong:

p's = n,.pes = 1,3.400 = 975(kg/m?) p'; =400 (kg/m?) .
Trong d6 hoat tai tieu chudn do qud trinh d6, ddm bétong layla 400kg/m?

Vay tong tai trong tinh todn 1a: p'* = p, + p, = 2100 + 1304975 = 2750 (

kg/m?) .
Téng tai trong tiéu chuidn tic dung: q'° = 1750 + 100 + 400= 2250
(kg/m?) .

Tai trong tinh toan tdc dung 1én 1 van khuon la: p" =2750.0,2 = 550 (
kg/m) .

Tai trong tiéu chudn tic dung lén 1 vdn khuon : q*“= 2250. 0,2 = 450
(kg/m).

+ Coi van khuon thanh dam nhu la dam lién tuc tua trén cac goi tua la
thanh nep ding. Khoang cach giita cac goi tua la khoang cach gitra cac thanh
nep

Tinh khoang céach gitta cac thanh nep:

- Theo diéu kién bén: o = V\r;ax < [6] = 2100 Kg/cm?
qtt |2 qtt |2
Trong d6 : Mmax =——— = ——— < [o]. Van khuon 200x1500 c6 W = 4,42 cm®
10 10w
1< 10Wﬁ[($] _ [r0.4.42210C _ 100 600
q 5,50

- Theo diéu kién bién dang:

tc 14 6
f= 4 1 <[f]= e 1< s 128.E;J _ o, 128.2,1.10°.20,02 = 144.06(cm).
128.EJ 400 400.9° 400.4,50

Tu nhitng két qua trén ta chon 1 = 80cm. Nhung tuy theo ting truong hgp

cu thé ma bo tri khoang cach céc nep sao cho hgp i hon .
d). Thiét ké'van khuon tuong tang hdm, bé, thang mady:
- Tuong tang ham dugc thi cong sau khi san tang ham thi cong xong, tai

vi tri lién két gitta san va tuong tang ham thi cong tao khép va dat gioang cao



su truong nd (t&m Hydrotite) dé chong thadm, tdm Hydrotite c6 ciu tao dac biét,
tu truong nd lam kin cho noi khi bé tong da dat cuong do can thiét (sau khoang
2+3 h). Van khuon tuong ting ham va thang mday tinh toan tuong tu nhau, khi
ciu tao cdc bu long giit van khuon c6 cau tao diac biét dé chong tham, sau khi
thi cong xong, phan bu long s& nam lai trong bé tong.
* Tinh toan van Khuon tuong tang ham.
+ ap luc ngang t6i da clia vira bé tong tuoi:
p',=n.y.H=1,2.2500.0,75 = 2250 (kG/m?).

P, = 0,75 x 2500 = 1875 (kG/m?) .

(H: Chiéu sau anh hudng cua 4p luc bé tong clia mdi dot d6 H=0,75m)

+ Mat khdc khi bom bé tong bang mdy thi tdi trong ngang tic dung vao
van khuon (Theo TCVN 4453 -95) s€ 1a :

p'; =1, .pier = 1,3x400 = 520(kg/m?) ; p', = 400 kg/m? .

Trong d6 hoat tai tieu chudn do qud trinh d6, dim bétong 14y 400 kg/m?

Vay téng tai trong tinh todn 1a: p" = p; + p, = 2250+520 = 2770 kg/m? .

Téng tai trong tiéu chudn tdc dung: p*° = 1875 + 400 = 2275 kg/m? .

Dung van khuon thép dugc ciu tao dat ding dung loai tdam cé b =30cm
c6 momen khdng uén: w = 6,55 cm?;momen quén tinh: J = 28,46 cm* ..Xét dai
bé rong tdm van khuon, ciu tao xa god goi dat cdch nhau 80 c¢m, tinh todn nhu
dam lién tuc. Tai trong phan bo tic dung l1én van khuon:

q" =2770.0,3 = 831 kG/m
q' =2275.0,3 = 682,5 kG/m

2 2
Gia tri m6 men Ién nhat & gitta nhip: M, = ?Ll) :8’311(')80 = 53184
(kGcm)

+ Kiém tra theo diéu kién bén:

M
o= - B84 _ 1197 (KG/em?)< [6]= 2100 (kG/cm?) thod man.

W 6,55

+ Kiém tra theo diéu kién bién dang:
q“1* _ 6,825.80° 80

= = 5 =0,0365 (cm) < [f] = —= 0,2 (cm) thoa
128EJ 128.2,1.10°.28,46 200

man

* Tinh toan swon ngang:

Tai trong phan bg tac dung 1én sudn ngang la:
q"=2770.0,8 = 2216 kG/m

q'°=2275.0,8 = 1820 kG/m



+ Theo diéu kién bén:

M

[c] = 10.120
(Lay khoang cach cac suon ding 1a 100 cm)

= 184,67 (cm?) .

St dung sudn ngang tiét dién 8x12 cm c6: W = 192(cm?) , J = 1152 (cm*?)
+ Kiém tra theo diéu kién bién dang:

tc 14 4
- a8 _ 18200000 _ 453 oy < ] = 2202 0,25 (em), thod man.
128EJ  128.10°1152 200

* Tinh toan suwon dung:

Tai trong tap trung tac dung 1én suon ding la:
p" =2770.0,8.1 = 2016kG

p'“=2275.0,8.1 = 1820 kG

+ Theo diéu kién bén:

c=— <[o]=120Kg/cm®; M,,,, =
W [o] g/ 16
- we Mo _ 32218000 5005 em?) .

[o] 16.120
Sir dung suon dung ti€t dién 10x14 cm c6: W = 326,67(cm?) , J =
2286,67(cm?)
+ Kiém tra theo diéu kién bién dang:

tc |3 3
= = 0,008 (em) < [f] = 300 = 0,25 (cm), thod

"~ 1024.E.J 1024.10°2286,67

man.
Y. s
§ 7'1 /4 il g
: : : pre)
- Ao
i Aﬁ A
1: Tang do thép 2: Xa go g6 80x120
3: Xa g6 g6 100x140 4: Van khuon kim loai

5: San thao tac 6: Bu long thép



e) Thiét ké van khuon dai , giang méng :
Tinh toan cau tao van khuon dai P2, ¢6 kich thuée 3,6x6,1x1,8 m.
% Tdi trong ngang tdc dong lén vdan khuon:
+ ap luc ngang t6i da ctia vira bé tong tuoi:
p'y=n.y.H=1,2.2500.0,75 = 2250 (kG/m?).
P, = 0,75 x 2500 = 1875 (kG/m?) .
(H: Chiéu sau anh hudng cua 4p luc bé tong cta mdi dot d6 H=0,75m)
+ Mat khdc khi bom bé tong biang mdy thi tdi trong ngang tic dung vao

van khuon (Theo TCVN 4453 -95) s€ l1a :

P, =1, .peyr = 1,3x400 = 520(kg/m?) ; p', = 400 kg/m? .
Trong d6 hoat tai tiéu chuin do qua trinh dé, dam bétong 14y 400 kg/m?
Vay téng tai trong tinh todn la: p" = p, + p, = 2250+520 = 2770 kg/m? .
Téng tai trong tiéu chuin tdc dung: p*° = 1875 + 400 = 2275 kg/m? .

% Tinh toan van khuon:

Dung van khuon thép dugc cau tao dat ding dung loai tdm c6 b =30cm

c6 momen khang uén: w = 6,55 cm’;moémen qudn tinh: J = 28,46 cm* .

Vi dai cao 1,8m nén so bd chon khoang cach giita cac gong 1a 0,9m

So do6 tinh to4n kiém tra van thanh 1a dim lién tuc tua tén cac goi tua la

cdc gong ngang
Tai trong tac dung 1én 1 tdm van khuon dinh hinh:
q" =2770.0,3 = 831 kG/m
q'“ =2275.0,3 = 682,5 kG/m

2 2
Gia tri mo men 16n nhat & gitta nhip: M, ,, = (ﬂ) _8 311(')90 =6731,1 (kGcm)
+ Kiém tra theo diéu kién bén:
M
6= — = 6311 _ 1027,65 (kG/cm*)< [c]= 2100 (kG/cm?) thoa man.
wW 6,55
+ Kiém tra theo diéu kién bién dang:
tc |4 4
- 4l _ 08I0 _ 59 (em) < [f] = 2 = 0,205
128.E.J 128.2,1.10°.28,46 400

(cm), thoa man.
* Tinh todn gong ngang:
Gong cot liéu duge 1am bang tir thép chit [
Tai trong phan b6 tdc dung 1én sudn ngang la:
q" =2770.0,9 = 2493 kG/m
q'° =2275.0,9 = 2047,5 kG/m



+ Theo diéu kién bén:

o=M Cl[6]=2100Kg/em? = w> M 2493100 s

W [o] 10.2100
(Lay khoang cach cac nep dung la 100 (cm)
Dung thép [ No 14 ¢c6 W= 11 cm?, J = 45,4 (cm*)
+ Kiém tra theo diéu kién bién dang:

tc 14 4
- A _ 204100 _ o y6g0em) < [f] = 20 0,25 (cm), thod
128E.J 128.2,1.10°45 4 400

* Tinh todn nep dung:

Tai trong tap trung tdc dung lén nep ding la:
p'=2770.0,9.1 = 2493 kG

p'°=2275.0,9.1 = 2047,5 kG

+ Theo di€u kién bén:

M < l6]=120Kg/em?; M, = P!

G = W max

M 3.2493.10C
> . =
[o] 16.120

g

= = 389,53 (cm?) .

St dung nep bing gb co tiét dién 12x14 cm c¢6: W = 392(cm?) , J =
2744(cm?)

+ Kiém tra theo diéu kién bién dang:

tc 13 3
- P 204750000 _ 017 (em) < (] = 220= 0,25 (cm), thod
10246 1024.10°2744 200

man.
f), Thiét ké vdn khuon cdu thang bo :

- Van san cau thang bo dung van khuon thép dinh hinh té hop tir cac tAm
van khuon c6 chiéu rong 200 mm va 300mm. Dung cac xa go bang g0, cot
thép dé thi cong van khuon cau thang bo.

f.1) Xdc dinh tdi trong tdc lén vdan san:

So do tinh:



q.c0s28,5°

Bog A A A A A

LW‘LW‘LW‘LW‘LW‘Lm
7 T ) 1 T

3750

330 |

+Tinh tdi: Bao gom tai trong do bé tong cot thép san va tai trong cua

van khuon san.

- Tai trong do bé tong co6t thép san :
p"y = nxhxy,, = 1,2x0,10 x2500 = 300 (kg/m?) .
p*; = 0,10x2500 = 250 (kg/m?).
- Téi trong do van khuon san: p*, = 1,1x30= 33 (kg/m?); p'*,= 30

(kg/m?)

Vay ta ¢6 toéng tinh tai tinh todn: p" = p;+p, = 300 + 33 = 333 (kg/m?).
Téng tinh tai tiéu chudn: p*=p;+p, = 250 + 30 = 280 (kg/m?).
+ Hoat tdi: Bao gém hoat tai sinh ra do ngudi va phuong tién di chuyén

trén san, do qué trinh dim bétong va do do bé tong vao van khuon.

ldy 1a:

kg/m?

kg/m?

- Hoat tai sinh ra do ngudi va phuong tién di chuyén trén bé mat san :
ps" =n,. p;° = 1,3.250 = 325 (kg/m?);
Trong d6 hoat tai tiéu chudn do ngudi va phuong tién di chuyén trén san
ps = 250 (kg/m?).
- Hoat tai sinh ra do qu4 trinh d6 bé tong:
P, = n,.p,° = 1,3x400 = 520 (kg/m?) .
Trong d6 hoat tai tiéu chuén do qué trinh d6 bé tong lay 1a: p,' = 400

-Hoat tai sinh ra do quéa trinh dam bé tong
P, =n,.ps*=1.3x 150 =195 ( kg/m?)
Trong d6 hoat tai tieu chudn do qud trinh dim bé tong 14y 1a: ps'° = 150
Vay tong hoat tai tinh todn tdc dung lén san la:
P = p; +ps + ps = 325+520+195 = 1040( kg/m?) .
p'“=250+400+150 = 800 ( kg/m?)



TOng tai trong tiéu chuén tdc dung l1én san : q'°= 280 + 800 = 1080 (
kg/m?)

Tong tai trong tinh toan tac dung lén san : q "= 333 +1040 = 1373 (
kg/m?).

f.2) Tinh todn kiém tra vdn san:

- So do tinh toan van san 1a : coi van san nhu dam lién tuc ké Ién cac
g0i tua 1a cac xa go loai 1.

- Khoang céach 1 giita cdac xa g6 1 duoc tinh todn sao cho dam bao diéu
kién bén va diéu kién 6n dinh cho dam san. So bd chon khoang céch gitta cic
xa go loai 1 1a: 1 = 600mm.

Tinh cho vdn khuon rong 30cm c6 momen khiang uén w = 6,55cm?;

J=28,46 cm*
q" = 1373.0,3.cos 28,5° = 361,98 kG/m
q‘° = 1080.0,3.cos 28,5° = 284,74 kG/m

+ Kiém tra diéu kién bén:

M
c = — <[o];
W [o]
ity 2
My = 17 _3,619860 1303,13 (kGcm)
10
G = % = 198,95 (kG/cm?) < [c] = 2100 (kG/cm?), Théa man.

+ Theo diéu kién bién dang:
- bo vong f duogc tinh theo cong thic :

qtcl4
 128EJ
V6i thép ta c6: E = 2,1.10° Kg/cm?2;
4
_ 2,8474>;60 = 0,005 (cm)
128x2,1.10° x 28,46
- B0 vong cho phép :
1 1
f]l= —I1=—-x600 =1,5 (mm) = 0,15 (cm
1= 00" = 200" (mm) (cm)

Ta thay: f < [f], do d6 khoang cach giita cac xa g6 ngang 1 = 60 cm la
dam bao. Nhung tuy trudng hop cu thé ta b tri cho phu hop.
f.3) Tinh todn, kiém tra do on dinh ciia xa g6 loai 1 (xa goé ngang):
Hé xa g6 vuong goc véi van khuon tua 1én hé cac xa go loai 2 (khoang
cdch cua cdc xa g6 loai 2 phia dudi bang 1/2 bé rong ban thang bién 1a 1430/2
= 715mm)



So d6 tinh toan xa g6 la dam lién tuc nhu hinh sau:

q.c0s28,5°
R y
A\ X

Lo |, Lo

|
1430

| 3300

q" =1373.0,6.cos 28,5 = 723,96 kG/m
q'° = 1080.0,6.cos 28,5° = 569,48 kG/m
Do 1, = 715 mm la khoang cédch giita cdc xa go loai 2 phia dudi. Chon dung
xa gb bang go:
+ Theo diéu kién bén:
M

o= W <[c] =120 Kg/cm* = W > — = 7,2396.71,5

[':f] S =30.82 (em?)

Str dung xa go bang gb c6 tiét dién 8x8 cm cé cdc dac trung hinh hoc nhu

sau:
3 3
Momen qudn tinh : J = bh™ ~_ 88" _ 341,33( cm?)
12 12
2 2
M6 men khdng uén : W = b'g = % = 85,33 cm’
) R qtc |4
+ Kiém tra lai diéu kién bién dang : f = —— < [f]
128.E.J
Do vong f dugc tinh theo cong thic :
tcy 4 4
_ A 56048715 o
128E.J 128.10°.341,33
1 1
Theo ham, d6 vong cho phép tinh theo : [f] = —1, = —x71,5 =
quy phz > vong cho phép (1= 250" = 200
0,18cm

Ta thdy f < [f] , nén di€u kién do vong dam bao .
f.4). Tinh todn, kiém tra do én dinh ciia xa gé loai 2 (xa go doc):

Hé xa go loai 2 vudng géc voi xa go loai 1 tua 1én hé cot chdng (chon



khoang cach = 800mm). So do tinh todn xa go la dam lién tuc chiu tai tap trung
nhu sau:
q"=1373.0,6.0,8.cos 28,5° = 579,17 kG
g = 1080.0,6.0,8.cos 28,5° = 455,58 kG
Goi 1, = 800 mm la khoang cach gitra cdc cot chong xa go

+ Tinh todn theo diéu kién bén:

M 3ptl
6= — <[o] =120 Kg/cm® ; M,,,, =
w = Lol g 16
L ows M _ 35790780 0
[o] 16.120
Chon xa g6 bang g6 co tiét dién 8x10 cm ¢6 cdc dac trung hinh hoc nhu
sau:
3 3
Momen quén tinh : J = 2 = 810 _ 666.67( cm®)
12 12
2 2
M6 men khdng uén : W = b'g = 8'20 = 133,33 cm®
) . ptC|3
+ Kiém tra lai diéu kién bién dang : f = < [f]
1024E.J
Do vong f dugce tinh theo cong thuc :
tc)3 3
_ P 455,558.80 0,003 om
1024E.J 1024.10°.666,67
1 1
Th ham, do vo ho phép tinh theo : [f] = 1, = x80 =
eo quy pham, do vong cho phép tin eo : [f] 2001 200
0,2 cm
Vay f < [f] , nén diéu kién do vong dam bao.
Voy khoang cach theo phuong ding gitta cdc cot chong dd xa go la:
1. = 80.cos 28,5°=70 cm.
1.4) Pinh vi tim, cot cho hé thong cot, dam, vdach bé tong long thang va
mong.

a). Dinh vi tim cot cia dai coc (moéng).

- bat may kinh vi tai cdc moc 1, 2, 3, 4, 5, 6, 7, 8. Ldy hudng ngam theo
truc OG, sau d6 1ay huéng ngdm theo truc OG sau dé quay 6ng kinh mot goc
360° - 90°. Trén cdc huéng ngam d6 dung thudc thép do cdc khoang cach OE,
OF, OH, OI, OK, OL. Va déng coc moc danh dau ta s€ duoc vi tri tim cua cac
dai coc.

- Khi xac dinh duwoc tim cua cac dai coc ta dung thudc thép do vuong



goc ra xung quanh véi kich thuéc dai mong.

- P€ xac dinh c¢6t dai mong ta thuc hién bang cach: Tir cot T0.00 ta
dat may thuy binh, ding mia dat cach may mot doan trén nén cot *0.00
thi s€ xac dinh duogc

s6 ghi trén mia. Sau khi doc duoc s6 ghi trén mia roi thi chuyén mia
sang dat tai vi tri diay ho mong va doc so trén mia. Lay so do trudc trir di
s0 doc sau ta sé duoc chiéu sau cua diy mong, diéu chinh sao cho day
mong & vi tri c6t - 4 m chinh 1a c6t day mong (c6 ké phan bé tong 16t day
0,1 m), day dai nam 6 cot — 3,9 m. Khi da xac dinh duoc day dai, dung
may Kkinh vi xac dinh tim, c6t day dai roi quét ong kinh di lén theo duong
thang quét ta do mot doan 1,8 m (chiéu cao dai). Panh dau diém dé chinh
la tim, cot mat trén cua dai.

b). Pinh vi tim cot cua cot.

- Tim cot cua mit trén dai chinh 1a tim c6t cua dau duéi cot tang 1.

- Dung thuéc thép dé xac dinh kich thuée ciua cot 60 x 100 cm va 50 x
90 cm

- bat mdy kinh vi tai cdc moc 1, 2, 3, 4, 5, 6, 7, 8. Ldy huéng ngam theo
truc OG, sau d6 quay ong kinh mot géc 360° - 90°. Trén cdc huéng ngam do
quét 6ng kinh di lén theo phuong thang diéng véi tim cot & dau dudi dung
thudc thép do khoang cach bang chiéu cao ctiia cot ddnh ddu ta s& duogc vi tri
tim, c6t & dau trén cua cot.

- Doi vé6i cot tang trén: Khi da c6 tim c6t cia cot tang dudi, tir tim d6 14y
son do danh dau vao mat ngoai cua san. D€ xdc dinh tim cot ting trén thi dung
may kinh vi ngdm huéng, sau d6 do tim cot biang thudc thép. Tim cot ddu trén
cua coOt dugc ti€n hanh nhu do6i véi cot tang mot.

c¢). Dinh vi tim ¢ot cua ddm.

- Sau khi da xac dinh dugc tim c6t cua cOt thi tim cua dam chinh la tim
cua cot, cot ddy dam chinh 1a ¢St dau trén cta cot.

- Tw vi tri tim c6t dung thude thép xac dinh dugc hinh dang cta dam véi
kich thudc da dugce thiét k&€ trong ban vé két ciu.

d). Dinh vi tim cot ciia vdch thang mdy.

- T vi tri tim cOt cta cot tang 1. Dat may kinh vi tai vi tri tim cot C4 14y
huéng ngam theo truc 4, dung thudc thép do cdac khoang cach 7 m va 12,15 m.
Tuong tu dat may kinh vi tai vi tri tim cot D3 14y huéng ngam theo trucD, dung
thude thép do cac khoang cach 5,55 m va 8,4 m. Roi danh dau 18y céc vi tri d6.
Trén mat bang ta da danh ddu dugc 4 diém, di chuyén mdy kinh vi dén dat tai



ciac diém d6 déng thang dé xdc dinh luéi tao do. Giao diém ctia lu6i gom 4
diém thi 4 diém d6 chinh 1a 4 géc ngoai clia thang may, déng coc méc danh
dau ta s€ dugc vi tri 4 géc ngoai cua thang may.

- Khi da x4c dinh dugc 4 géc ngoai thang may. Trén huéng ngdm cila may
kinh vi dung thudc thép do khoang cach xuit phat tir méc danh dau mot khoang
bing chiéu day vich thang (b = 250 mm), sau d6 tim giao diém cua chiing va
giao diém d6 1a 4 gbc trong cua vach thang.

1.5) Gia cong cot thép cot, dam, san, vdach, thang.

Gia cong c6t thép gom rat nhiéu viéc nhu: Sira thang, cao ri, 1ay miic,
cit, uon, han noi c¢ot thép thanh luéi thanh khung.

a). Stia thdng.

- Muc dich 1a dé kéo thép 6 cuon tron thanh thanh thép thiang hoac dé
nin thang cac thanh thép 16n bi cong truéce khi cat hay uon.

- Nguoi ta thuong dung toi dé kéo cac cuon thép tir 6 =+ ¢10 (thép tron
tron). Toi c6 thé 1a loai quay tay hoac toi dién (c6 sitc kéo tir 3 + 5 tan).
Tuy theo sitc kéo cua toi ma duong kinh ctua cot thép nay cé thé kéo mot
hoac nhiéu thanh thép trong cung mot lic.

- Cung véi toi kéo ta con c6 gia do cuon thép, cac kep hoac cac méc dé
d6 dau thanh (s¢i) thép khi kéo va tat ca dugc dit trén san kéo.

- San kéo thuong lam doc theo lan thép dai tir 30 + 50 m. Nén cua san
kéo phai phang, 6 mat trén dugc rai mot 16p soi (dam hoac xi) va hai bén
san (theo chiéu doc) c6 rao thap véi bién bao cAm nguoi qua lai dé dam bao
an toan cho khi kéo thép.

- Gia do dung dé giir cho thép khong bi xoan khi thao ra. Kep giir dau
thép phai dam bao chic chin, an toan va thao lip phai dé dang, nhanh
chong. Ngoai toi kéo ta con phai nian thép cho thang bang tay (vam) hoac
bang may.

b). Cao ri.

Nguoi ta dung ban chai siat dé danh ri cho cot thép hoac c6 thé tuot
thép trong cat dé 1am sach ri.

¢). Ldy miic.

Trong thiét ké nguoi ta thuong theo kich thudc hinh hoc khi cot thép
bi uon thi cot thép dan dai ra thém vi vay khi cit cot thép thi chiéu dai
thanh co6t thép can duogc ciat ngian hon so véi chiéu dai thanh cot thép thiét
ké. Chiéu dai ciac goc uon la bao nhiéu thi ta 1ay theo quy pham: Néu uén
cong 45° thi cot thép sé dan dai ra 0,5d, uon cong 90° thi cét thép dan dai



ra thém 1d va véi 180° thi cot thép dan dai 1,5d véi d 1a duong kinh cua
thanh thép can uon.

d). Cat thép.

- Ta c6 thé dung sirc nguoi nhung chi cat duoce thép < $20. Néu thép >
$20 thi ta phai dung may dé cat.

+ Dung duc va bua cat thép cho loai ¢ < 20 mm.

+ Dung may cat cho loai thép c6 duong kinh tir 20 dén 40 mm.

e). Uon thép.

- Uon bang tay: véi thép c6 duong kinh 1a 12 mm ($12).

- Uon bang may: véi thép c¢6 duong kinh tir $p12 dén ¢p14.

Ngoai viéc uéon moc cau 6 dau thép, nguoi ta con uon thép thanh cac
hinh dang bat ky theo yéu cau cua thiét ké ( nhu cot dai, vai bo, c6t xoin
oc).

f). Noi thép.

f.1). Noi buéc.

- Noi buoc bang cac day thép mém. Noi bang thép tron tron ¢ mién
chiu nén cua bé tong thi thép khong can bé mo, noi trong mién chiu kéo
cua bé tong thi thép phai bé mo. Noi buoc bang thép gai trong moi truong
hop ching ta khong phai bé mo.

£.2). Noi han.

- Noi cot thép v6i cot, dam nguoi ta dung phuong phap han dé tiét
kiém cot thép do chiéu dai han khong can phai 16n.

- Doi v6i cot thép san: Tao thanh luéi va cuéon thanh cuon. Han cot
thép t6i da trong cong xuong han ché néi ngoai cong truong do dé tiét kiém
thép noi.

g). Bdo qudn thép.

- Thép phai duoc ké cao trén mat san it nhat 1a 30 cm va chat dong lén
nhau cao khong qua 1,20 m va khong rong qua 2,0 m.

- Khong duogc ghép lan thép gi vé6i thép tot. Thép phai dugc che mua
nang. 6 nhirng cong truong c6 thoi gian thi cong lau dai thi ta phai cha y
thuong xuyén kiém tra kho thép. Néu thép dé lau mé6i dung dén thi phai co
bién phap phong va chong gi mot cach chu dao.

2) Bién phap thi cong cot thép:

2.1) Cét thép cot.

- Cach lap dung:



+ Cong tac chuan bi: lap dung dan gido, san cong tac.

+ Noi cot thép doc véi thép cho. Cot thép doc phai duge noi vao ding
vi tri chiu luc cia né. Noi cot thép c6 thé noi buoc hoac noi han tuy theo
duong kinh cua cot thép, vé6i cong trinh nay ta sit dung moi néoi budc. Viéc
noi buoc dugce thuc hién theo ding quy dinh nhu da thiét ké. Trong mot
mat cit khong noi qua 25% dién tich tong cong cua cot thép chiu luc véi
thép tron tron va khong qua 50% véi thép gai. Chiéu dai néi buoc cua cot
thép chiu luc trong khung va lu6i theo TCVN 4453 - 95 va khong nho hon
25 cm v6i thép chiu kéo va 20 cm vé6i thép chiu nén.

+ Cot dai duogc long ra ngoai cac cot doc. Budc cot dai vao thép doc
bang cac soi thép véi khoang cach theo ding thiét ké. Moi néi buoc cot dai
phai dam bao chic chin dé tranh l1am x¢c xéch khung thép.

+ Sau khi ldp dung c6t thép xong c6 thé neo giit cot thép bing cac tang
do mém trudc khi lap van khuon.

- Cach can chinh kiém tra vi tri cao do:

+ Kiém tra vi tri: Tir dau vach dinh vi tim cot theo hai phuong dung
thuée thép do dé kiém tra va diéu chinh vi tri cua c6t thép.

+ Kiém tra cao do va do thang ditng cua cét thép dung may kinh vi
can chinh vé vi tri tim cot roi tu vi tri d6 quét ong kinh di 1én theo phuong
thang ding, néu cac thanh thép c6 phuong trung véi day ding cua may thi
dat yéu cau con khong trung vé6i day ding cia may thi phai can chinh lai
cho thang theo phuong d6 tranh lam anh huéng dén kha nang chiu luc va
cac két cau bén trén.

+ Muon kiém tra xem cot thép da dat dang vi tri chua ta dung thuée
thép xac dinh khoang cach tir mép cot dén tam cot thép, khoang cach nay
phai ding nhu trong ban vé thi€t k€. Néu sai phai can chinh cho ding.

2.2) Cét thép dam.

Viéc ti€n hanh 1ap dung cot thép didm san dugc ti€n hanh sau cong tac van
khuon dam san.

Cot thép dam duoc dat trude sau doé dat thép san.

- Cach 1ap dung: dung phuong phap budc tai cho va thi cong trude doi
v0i cac dam I6n, v6i cac dam nho ciing buoc tai cho bang cach luon 16p cot
doc 6 duéi qua cidc dam I6n sau dé dat cot doc 16p trén réi luon dai dé
budc. Trude khi lap dung cot thép ciing nhu truée khi dat ha khung thép
vao vi tri can cha y dat cac con ké c6 chiéu day bang I6p bé tong bao vé



duoc dic san vao cac vi tri can thiét tai day van khuon.

- Cach can chinh kiém tra vi tri va cao do:

+ Kiém tra vi tri cia dam: Dung may kinh vi. Sau khi dat may tai méc
cua truc can kiém tra, can chinh may va khoa ban do ngang. Ta quay ong
kinh cia may dé cho day diung cung day chit thap cia ong kinh trung tim
cot (tdc 1a tim dam) & cot ©0.00, sau d6 quay ong kinh ctia may theo
phuong ding dén dau trén cua cét dang thi cong dam san tang trén. Dung
son do6 vach tim dam can thi cong. Du vao dau ta xac dinh duoc tim van
day dam va vi tri dat van thanh cta dam ( dung thuéc thép do tir tim sang
hai bén) - can cit vao dau 6 van kKhuon ta can chinh vi tri cua cot thép doc
cua dam.

+ Kiém tra cao do day dam: Dung thuéc thép do theo phuong day doi
ciia tirng c¢6t, do dam tir c6t £ 0.00 cho tirng tAng v6i khoang cach 1a chiéu
cao cua cot va dung son do dé danh dau cot day dam. Tur cao do day van
khuon dam dat con ké c¢6 chiéu day ding bang chiéu day 16p bé tong bao vé
ta can chinh dugc cao dé cot thép cia dam.

2.3) Cot thép san.

- Cach lap dung: cot thép san duoc lap dung truc ti€p trén mat van
khuon. Truéc tién dung thudc thép cang theo cac canh cua 6 san thép budc
cot thép lay phan danh dau vi tri cot thép 1én mat van khuon san. Sau d6
rai cac thanh thép chiu momen duong truéc thanh luGi theo ding vi tri
danh dau. Tiép theo la thép chiu momen am va cot thép cau tao cua né.
Can c6 san cong tac va han ché tranh di lai trén san dé tranh dam bep thép
trong qua trinh thi cong. Sau khi lip dung cot thép san phai dung cac con
ké bang bé tong c6 gan rau thép co chiéu day ding bang chiéu day lép bé
tong bao vé vao cac mat luéi cua cot thép san.

- Cach can chinh va kiém tra vi tri va cao do:

Dung thué6c thép kiém tra vi tri ciia cac thanh thép c6 trong san.

2.4) Cot thép mong.

- Cot thép duoc lam sach, dugc gia cong san thanh ting loai dua vao bang
thong ké thép méng. Mbi loai dugc x€p riéng va c6 gian cdc mau gbd danh so
hiéu thép cuia loai do6.

- Sau d6, cot thép duoc gia cong thanh luéi hoac khung theo thiét ké
va dugc xép gan miéng mong. Cac lu6i thép nay nho can truc banh hoi cdu
xuong hé moéng. Nguoi cong nhan ding trong hé méng sé diéu chinh cho



cot thép dat diang vi tri.

2.5) Kiém tra nghiém thu cot thép sau khi gia cong va sau khi ldp dung.

- Kiém tra san pham thép sau khi gia cong:

+ Kiém tra mac thép: LAy mau thép di thi nghiém kéo, nén.

+ Kiém tra duong kinh c6t thép: Kiém tra theo ching chi xuat xudng,
v6i thép tron tron dung thuéc kep, thuée tron gai dung can trong luong dé
quy doi ra duong kinh.

+ Kiém tra hinh dang, kich thuéc c6 ding sé hiéu thép thiét ké khong.

+ Kiém tra moi néi va chat luong moi noi.

- Kiém tra sau khi lap dung:

+ Kiém tra sé luong cot thép cé du theo thiét ké khong.

+ Kiém tra khoang cach giita cac 16p c6t thép, giita cac thanh thép cé
ding thiét ké khong.

+ Kiém tra vi tri moi néi c6 dam bao thiét ké khong.

+ Kiém tra chi tiét cot thép chen san, cot thép lien két da dat hay
chua.

3) Cong tac van khuon (cop pha):

3.1) Cdch ldp dung van khuoén cot.

- Cach lay dau vi tri van khuon cot: Khi ghép van khuon viéc dinh vi
chinh xac tim cot theo cac moc vach sin kha kho khan, do vay truéc Kkhi
ghép van khuon cot ta do mot I6p bé tong day cot day 5 cm. Pé dé 16p bé
tong nay ta dong cac khung go cé kich thuéc mép trong bang kich thuéc
tiét dién cot can do, sau dé dat khung g6 vao vi tri chan cét, xac dinh tim
cot cot chinh xac roi do bé tong. Cuong do cua I6p bé tong chan cot nay I6n
hon cudong do bé tong cot mot cAp mac. Viéc dé trude bé tong day cot co rat
nhiéu tac dung:

+ Lam cong viéc ghép van khuon nhanh va rat thuan tién.

+ Khong nhirng gitip cho ghép van khuon chinh xac vao vi tri ma con
lam giam thoi gian can chinh tim cot.

- Cach lap dung va c6 dinh van khuon cot:

+ Truéc tién kiém tra lai c6t thép, don vé sinh chan cot truéce khi tién
hanh ghép

van khuon.

+ Budc cac con ké bang bé tong co6 hai rau thép vao cot thép doc. Cac
con ké duoc ché tao truc ti€p tai cong truong cé chiéu day bang chiéu day



cua l6p bé tong bao vé.

+ Dung cac tam van khuon da duoc lién két thanh mang vao vi tri.
Dung cac lién két (chot) lién két cac mang lai v6i nhau.

+ Tién hanh 1ap dung gong cot theo thié€t k&€ (khoang cdch cdc gong la 80
cm).

+ Sau khi ghép van khuon phdi kiém tra do thiang ding cta cot . Ding céc
day cang bing thép ¢6 c6 ting do gidng bon phia dé diéu chinh van khuon vao
vi tri thiang ding. Cac day cang mot dau duoc budc vao gong thép dau kia buoc
vao cdc méc thép ¢p6 duoc chon sin khi d6 bé tong san. Dung cot thép chong va
hé cdc thanh gidng luon dé chong va lién két cdc cot v6i nhau.

- Cach lay dau cao dé dau cot: Pé 1ay dau duoc cao do dau cot dung
may kinh vi can chinh huéng ngan vé phia tim cot. Giit nguyén vi tri may
ditng quét ong kinh theo phuong thiang ding, trén phuong thang ding dé
lay thudce thép do khoang cach tir chan cot di 1én mot khoang bang chiéu
cao cua cot. Panh day lay vi tri dé chinh la cao do dau cot can xac dinh.

- Kiém tra van khuon cot: Khi lip dung xong van khuén cot can kiém
tra van

khuon cot thoa man cac yéu cau sau:

+ bam bao ding hinh dang, kich thudc thi€t k&€ cua két cau.

+ Pam bao do ciing, 6n dinh, dé thdo 1dp khong gay khé khin cho viéc dat
cot thép, d6 va dam bé tong.

+ Van khuon phai dugc ghép kin, khit dé khong lam mat nuéc xi mang,
bao vé cho bé tong mGi d6 dudi tac dong clia thoi tiét.

+ Van khuon khi ti€p xdc véi bé tong can duge chong dinh bang diu boi
tron.

+ Van khuon thanh bén clia cot nén lap dung sao cho phi hgp véi viéc thdo
dd s6m ma khong anh hudng dén cdc phan van khuon da gido con luu lai dé
trong do.

+ Tru chdng cua da gido phai dat vitng chic trén nén cing khong bi trugt,
khong bi bi€n dang va ldn khi chiu tai trong trong qua trinh thi cong.

+ Trong quad trinh lap, dung van khuon can cau tao 1 s6 16 thich hop & phia
dudi d€ khi co rira mat nén nudc va rdc ban thoat ra ngoai.

+ Khi lap dung vdn khuon, da gido sai s6 cho phép phai tuan theo quy
pham.

3.2) Cdch ldap dung vdan khuon dam.

- Cach lay dau vi tri va cao dé cia dam: Sau khi dé cot xong duoc hai



ngay thi ti€én hanh ghép van khuon dam. Vi vay cao do dau trén cta cot
chinh la cao d6 day dam, dam dwoc ké truc ti€p lén cot va tim cua cot
chinh 14 tim cua dam (da néu 6 muc 5.2.2).

- Trinh tu lap van khuon dam:

+ Dung hé gido trudc, lién két cdc gido bang cac thanh lién két tao thanh 1
hé thong khong gian c6 dinh.

+ Lap kich ddu cot chong.

+ Giai gb chinh, diéu chinh xa gé chinh bang kich dau cot.

+ Dai xa g6 phu, lap van khuon ddy dam.

+ Lap céc tdm thanh dam va cédc thanh chong thanh dam.

3.3) Cdch ldp dung vdn khuon san, ban thang.

- Cach lay dau cao do van khuon san: Cao d6 day san la cao do mat
trén caa dam. Vi vay sau Kkhi lip dung va can chinh cao do cua dam xong,
thi dong thoi xac dinh duoc cao do day san ( tic cao d6 mat van Khuon san)
6 bon canh. Dung thudce thép 1 mm kéo cang qua cic thanh dam doéi dién
dé kiém tra va can chinh cao do mat van khuon san.

- Trinh tu lap van khuon san:

+ Khi van khuon dam da duoc lap dung ta tién hanh dai cac tAm van
san. Hai dau tAm van san nam tua lén van thanh dam.

+ Lan luot dai cac tam van san theo tirng 6 san.

+ Khi lap cdc tdm san dé cho san phang va ding cot phai diéu chinh bing
kich, c6 thé bang kich ddm hodc kich chan, doi khi c6 thé dung gb ké luon vao
duéi xa g6 dd dudi van san

+ Phia trén cac tAm san ta dai cac tAm nilong (hoac vai ria) dé cho kin
khit be

mat va day san duogc bang phing khi do bé tong.

3.4) Cdach ldp dung van khuon thang mady.

- Cach lay dau van khuon thang may: Nhu ¢ trén ta da xac dinh duoc
8 diém va lay dau d6 la cac diém géc trong, géc ngoai cia thang may. Ta
noi cac diém goc trong lai véi nhau thi dugc vi tri mat van khuon trong,
néi cac diém goéc ngoai v6i nhau duoc vi tri mat van khuon ngoai.

- Trinh tu lap dung van khuon vach:

+ Cac tam van khuon vach thang sé dugc t6 hop thanh mang 16n theo
cach mat bén cua vach. Pé dam bao cho van thanh giir dugc 6n dinh trong
suét qua trinh thi cong ta ché tao hé khung xwong gia cuong mat ngoai
bang thép hinh nhu ong thép den ¢40, thép C100, ¢ giira la cac ti thép ¢18,



boc ngoai béi cac ong nhua ciing ¢22, bén ngoai ti thép c6 ren hai dau bat
bulong. Hé cay chéng duoc to hop tixr cac ong thép, chong zéch, kich chan,
kich dau bat, c6 tang cuong thém cac thanh xa gé bo xung.

+ Trudéc khi lap dung phai dinh vi tim truc, dinh vi vach thang trén
mat san. Ngoai cdc vi tri ¢c6 dugc con phai gtri ra ngoai dé 1ay moc kiém tra
can chinh.

+ Tao chan vach thang nhu thi cong cot.

+ Panh dau vi tri cua tirng mang van khuon, dung cau thap cau vao vi
tri da dinh. Sau khi da dung xong mot mang, tién hanh dung may han tao
16 trén van dé luon ong nhua va ti thép xuyén qua.

+ Cau ldp cac mang con lai, tao 16 va xuyén ti qua 16i. Tién hanh liap
va xiét bulong, can chinh tam sau d6 sé dung cac cay chong dé giir on dinh
cho mat trong va mit ngoai cua van khuon vach.

+ Dung may kinh vi dé diéu chinh va kiém tra lan cuoi truéc khi bao
nghiém thu va do bé tong.

- Cach kiém tra vi tri, kich thuéc,hinh dang va d¢ thiang ding cua
vach: Pat may kinh vi tai cAc méc da gui, can chinh may dé kiém tra do
thang ding, vi tri cia vach két hop véi thuée thép dé kiém tra kich thuéc,
hinh dang vach.

+Chd ¥

- D€ tao diéu kién, thuan loi khi 1ap vdn khuon thang mdy cin dung hé
gian gido & trong 16ng thang may dé tao ché ding va phuc vu cho cong tic do
bé tong sau nay.

- Viéc chon giai phdap van khuon dinh hinh khong c¢é nghia la chi phai
diung van khuon dinh hinh khong ma con phai dung thém g6 tai nhitng vi tri bi
thi€u hut.

- Nhitng chd chén gb phdi yéu cadu that chiac chin dé bao dam lam viéc
tuong duong v6i van khuon thép.

- Lién két giita g6 va van khuon thép bang dinh dong qua 16 dé luon
con sau lién két.

3.5) Cdch ldp dung vdan khuon dai coc.

- Cach lay dau van khuon dai coc: Nhu da trinh bay ¢ muc 5.1.4 vé
cach xac dinh tim cot dai coc. Sau khi da xac dinh duoc hinh dang kich
thuéc dai mong nhu trén thi tai cac mép dai mong ta lay dau, cac dau do
chinh l1a mat trong cta van khuon dai mong.

- Sau khi dao h6 méng dén cao trinh thiét k€, ti€n hanh d6 bétong 16t dai



va gidng mong, sau d6 dit cot thép dai va gidng méng, ti€p theo l1a ghép c6t pha
dai va gidng moéng. Cong tic bé tong dai va gidng moéng dugc thi cong dong
thoi. Cong tac cot thép va van khuon dugce tién hanh song song.

Qua trinh ghép van khuon dai, gidng nhu sau:

+ Dung cdc con ké ép vao cac thanh c6t thép phia ngoai clia 16ng thép dé
tao 16p bao vé

+ Op cdc tdm c6t pha dinh st vao cdc mi€ng dém do, dung neo dé lién két
cac tdm cot pha.

+ Dung day thép cang va cac thanh ding dé tao ra mot hé ciing, chiu 4p
luc khi thi cong bé tong.

+ Trong qua trinh thi cong tranh va cham vao cot thép.

C6 thé c6 nhiéu cach ldp ghép khac nhau. C4c thanh dat ngang hay dat

ca theo phuong ngang va doc. Trong trudong hop cong trinh c6 chiéu cao dai
moéng h = 1800 (mm), nén ta dung van khuon c6 chiéu dai 1800 (mm) dat dung

lén.

* Vi khoi méng M1 : Kich thuée 3,7x 3,7 x 1,8 (m).

+ & 4 goc, dung 4 tdm khuon goc trong c6 kich thude 100 x 100 x 1800
(mm).

+ Bon canh clia méng, mdi canh diung 11 t&m khuon phiang 300 x 1800
(mm) va 1 tdm khuon phang 200 x 1800 (mm)

#*Voi khoi méong M2 : Kich thuée 3,7 x 6,1 x 1,8 (m).

+ & 4 gbc, dung 4 tdm khuon goéc trong cé kich thude 100 x 100 x 1800
(mm).

+ Hai canh dung 11 tam khuon phing 300 x 1800 (mm) va 1 tdm khuon
phang 200 x 1800 (mm)

+ Hai canh diung 19 tdm khuon phing 300 x 1800 (mm) va 1 tdm khuon
phang 200 x 1800 (mm)

Cdc moéng con lai, tuy theo kich thuéc cu thé ma ta dung céc loai tdm
khuon kim loai ghép v6i nhau cho hop 1y.

3.6) Kiém tra nghiém thu vdn khuon.

- Véan khuon cot, vach:

+ Dam bao ding hinh dang kich thudc cdu kién theo yéu cau thiét ké.

+ Dam bao do bén vitng, n dinh trong qué trinh thi cong.

+ Dam bao do kin khit.

+ Lap dung va thdo dd dé dang.

- Van khuon dam, san, ban thang:

+ Mat van khuon phai dam bao ding cot thiét k€ cua ddy bé tong nhu da



thiét ké.

+ Van khuon sau khi da ghép phai kin khit.

+ Hé véan khuon, gido chong, cot chong sau khi lip dung phai dam bao
chic chén, 6n dinh trong qu4 trinh thi cong.

3.7) Coéng tac thdao van khuon:

a) Nguyén tdc:

- Viéc thao d& van khuon phai can c& vao kha nang chiu luc cua bé tong
theo thoi gian (cudng do d6 beé tong ).

+ Doi v6i van khuon khong chiu luc: Thoi gian thdo van khuon theo qui
pham thi cong thudng dat cudng do 25 kg/cm?. Trong vong 2-3 ngay tuy thudc
mai bé tong, chat lugng xi mang, nhiét do, khong khi, nhip cua két cau.

+ Véi van khuon chiu luc: Phai dat tir 75% cuong do thong thuong véi van
khuon san khoang tir 9 ngay tré di.

- Cdi gi lap trudc thi thdo sau.

b) Van khuon cét:

- Cot, thang may:

+ Van 16ng va thdo tang do, ha cot chong, thdo bo gong cot thép.

+ Thdo bo sau lién két cot va kep g6.

+ Thu don va bao vé van khuon.

c) Vdan khuén dim san:

+ Van kich chan cho ca hé gido tut xuong.

+ Gid bd van khuon san, xa go phu, xa go chinh. Sau dé quay sang thédo
van khuon dam ciing bang cach ha hé gido xudng, thdo bo kep goc, thido vin
day, van thanh.

+ Théo xa g6 chinh phu.

+ Thédo hé gian gido: Thdo cac kich dau, thdo giang lién két gido.

+ Théo gian gido.

4) Cong tac do bé tong:

4.1) Cong tdc chudn bi chung.

- Chuan bi vé bé tong:

a). Chon bé tong va cong nghé thi cong bé tong.

a.l). Chon bé tong.

Cong trinh xay dung & thanh phé nén nguén bé tong thuong pham va

cot thép rat sian. Cu thé bé tong phuc vu cho cong trinh c¢6é khoang cach
van chuyén L=5 (Km), van toc cia 6to van chuyén 1a v=30(Km/h).



Véi khoi lugng bétong 16n, mat biang cong trinh lai chat hep khong thuan

tién cho viéc ché€ tron bétong tai chd. Do d6 d6i vdi cong trinh nay, ta st dung

bé tong thuong pham két hop véi mdy bom bé tong 1a hiéu qua hon ca.

a.2). Cong nghé thi cong bé tong.
Phuong tién thi cong bétong gom c6 :

- 06 t6 van chuyén bétong thuong phdm : Ma hiéu: SB-29B

- O t6 bom bétong: Mi hiéu Putzmeister M43 dé bom bétong lén cic ting

dudi 12 tang.
- May dam bétong : Ma hiéu U21-75 ; U7
a.2.1). Chon loai xe chd bétong thuong phdm.

- Chon xe chd bé tong thuong phadm c¢6 Ma hiéu SB-29B

Bang 7: Bang cac thong s6 k¥ thuat cua xe chd bé tong.

D.tich D.tich ) Toc do Do cao ) ,
. N . C.suat X .. |T.gian do|Trong lugng
thuing O to thung quay do phoi .
, ) dong co | . . . . |bétong ra| (c6 bétong)
tron CcO SO nudc thung tron | liéu vao ) .
3 R (W) , (phut) (tan)
(m”) (m”) (v/phiit) (cm)
KamA
6 Z 0,75 40 9-14,5 3,5 10 21,85
-5511

- Kich thuéc gidi han :
+ Dai 7,38 (m).
+ Rong 2,5 (m).
+ Cao 3,4 (m).

* Tinh todn sé xe trén cdn thiét dé do bétong.

L
dp dung cong thic : n= %(§+T)
Trong d6:  n : SO xe van chuyén.

V : Thé tich bétong mdi xe ; V = 6 (m?).
L : Doan dudng van chuyén ; L = 10 (Km).
S : Toc d6 xe ; S =30 (Km/h).
T : Thoi gian gidn doan ; T = 10 ( phut).
Q : Ning sudt mdy bom ; Q =90 (m?/h).
90 ,10 10
n= r .(%+&) =17,5 (xe).
Chon 8 xe dé phuc vu cong tdc d6 bétong.

=

- Thoi gian cén thiét dé d6 bétong méng 1a : 1197,16 /90 = 13,3 (giv).




Vay chon 2 ca d€ thi cong mong.

a.2.2).Chon mdy bom bétong.

Chon may bom bétong Putzmeister M43 véi cac thong so k¥ thuat :
Bang 8: Bang cac thong s6 ky thuat cua may bom bé tong.

Cao Ngang Sau Dai (xép lai)
(m) (m) (m) (m)
42,1 38,6 29,2 10,7
Bang 9: Thong so6 k§ thuat bom.
Luu luong ap suat Chiéu dai xi | Duong kinh xi
(m?3/h) bar lanh (mm) lanh (mm)
90 105 1400 200

Uu diém cua viéc thi cong bé tong bing may bom : Vi khéi luong 16n,
thoi gian thi cong nhanh, dam bao ky thuat, han ch€ duoc cac mach ngung, chat
luong bétong dam bao.

a.2.3). Chon mdy ddm béténg.

- Ta chon loai dam dui : Loai dam st dung U21-75 c6 cac thong s6 ky
thuat:

+ Thoi gian ddm bétong : 30(sec).

+ Bén kinh tdc dung : 25 + 35 (Cm).

+ Chiéu sau 16p dam : 20 + 40 (Cm).

+ Nang suat dam : 20 m*/h (hodc 6m?/h).

- bam mat : loai dam U-7

+ Thoi gian dam : 50 (s).

+ Béan kinh tac dung 20+30 (Cm).

+ Chiéu sau 16p dam : 10+30 (Cm).

+ Niang sudt dam : 25 m?*/h (5+7 m’/h).

b). Chon do sut cua bé tong.

- Yéu cau vé nudc va do sut cua bé tong bom c¢6 lién quan véi nhau
va duogc xem

1a mot yéu cdu cuc ky quan trong. Luong nuéc trong hén hop c¢6 anh
hudng téi cuong do hoac do sut hodc tinh dé bom cua bé tong. Luong nudc tron
thay doi tuy theo c& hat t6i da cta cot liéu va cho tirng do sut khiac nhau cla
tng thi€t bi bom. Do d6 d6i véi bé tong bom chon duge do sut hgp 1y theo
tinh nang cua loai mdy bom st dung va gitt dugc do sut d6 trong qua trinh bom
la y€u t6 rat quan trong. Thong thuong do6i v6i bé tong bom do sut hop 1y la
13+18 cm.



4.2) Do bé tong dai giang.

- Huéng dé beé tong: Bat dau do tir moéng cé giao 1a A8 réi tiép tuc do
sang cac mong, giang bén canh trai dai caa truc 8. Hét cac mong, giang
truc 8 tién hanh dé bé tong cho cac méng va giang truc 7. C¢ nhu thé mong
cuoi cung la mong co giao la F1.

- Thiét bi thi cong bé tong:

+ 0 to6 van chuyén bétong thuong phdm : Ma hiéu SB-29B

+ O t6 bom bétong: Ma hiéu Putzmeister M43

+ Mdy dam bétong : Ma hiéu U21-75 ; U7

- Chiéu day 16p bé tong dé:

+ Chiéu day l6p bé tong mong l1a:1,8m.

- Ky thuat dam bé tong:

+ Dam luon phai dé vuong géc v6i mit bétong

+ Khi dam 16p bé tong thi dAm phai cim vao 16p beé tong bén dudi (da do truée) 10 cm.

+ Thoi gian dam phai t6i thiéu tir 15 + 60(s). Khong nén dim qud lau tai
mot chd dé€ trdnh hién tuong phan tang.

+ Pam xong mot s6 vi tri, di chuyén sang vi tri khac phai nhe nhang, rit
1én va tra xuong phai tur tir tranh cho chay cham vao c6t thép dan t6i rung cot
thép phia sau lam bé tong da ninh k&t bi pha hong.

+ Khoang cach gita 2 vi tri dam 1a 1,5 . r, = 50(Cm).

+ Khoang céch tur vi tri dam dén van khuon la: 1, > 2d

(d, r, : duong kinh va ban kinh anh huéng cua dam dui).

4.3) Do bé tong cot, vdach thang.

- Huéng thi cong: Bit dau tir cot A8 theo truc 8 dé bé tong cho tat ca
cac cot theo truc d6 va cit nhu thé chuyén tiép sang truc 7, cot cuéi cung sé
la cot F1.

- Thiét bi thi cong:

+ 0 to van chuyén bétong thuong phdm : Ma hiéu SB-29B

+ O t6 bom bétong: Ma hiéu Putzmeister M43

+ M4y ddm bétong : Ma hieu U21-75 ; U7

- Cach do bé tong:

+ Kiém tra lai c6t thép va van khuon da dung 1dp (Nghiém thu).

+ Boi chat chong dinh cho van khuon cot.

+ D6 trude vao chan cot mot 16p vita xi mang mac cao hon két cau 20%
day20 + 25 (cm) dé khéic phuc hién tuong ré chan cot.

+ St dung phuong phdp d6 bé tong bing may bom (luu luong 60 m?/ h)



dé bé tong lién tuc thong qua cira d6 bé tong.

+ D6 bé tong t6i dau thi ti€n hanh dam t6i do.

+ Bé tong cot duoc d6 cdch ddy dam 3 + 5 (cm) thi ding lai.

*Cdch dam bé tong:

+ Bé tong dugc d6 thanh ting 16p 30 + 40 cm sau d6 duoc didm k¥ béang
dam dui. PAm xong 16p nay méi dugc ddm va doé 16p ti€p theo. PAm dam dui
khi dadm 16p bé tong phia trén phai an sau xudng 16p bé tong dudi tr 5 + 10 cm
dé lam cho hai 16p bé tong lién két véi nhau.

+ Khi rit ddm ra khoi bé tong phai rit tir tr va khong dugc tat dong co
trude va trong khi rdt ddm, lam nhu vay s€ tao ra mot 16 réng trong bé tong.

+ Khong duoc dam qud lau tai mot vi tri, tranh hién tuong phan tang.
Thoi gian dam tai mot vi tri < 30 (giay). PAm cho dén khi tai vi tri dim ndi
nudc xi mang bé mat va khong con thidy bé tong c6 xu hudng tut xuéng nita 1a
dat yéu cau.

+ Pam khong duoc bod x6t va khong dugc dé qua dam cham c6t thép 1am
rung cOt thép phia sau noi bé tong dang bat ddu qud trinh ninh k&t dan dén lam
giam luc dinh giita thép va bé tong.

4.4) D6 bé tong ddam, san, thang bo.

- Chon thiét bi thi cong bé tong

+ 0 to van chuyén bétong thuong pham : Ma hiéu SB-29B

+ O t6 bom bétong: Mi hiéu Putzmeister M43

+ May dam bétong : Ma hi¢u U21-75 ; U7

- Huéng thi cong: Bat ddu tir géc giao A8 va tiép tuc d6 theo hudng nhu hinh V&,
D6 bé tong dam san toan khoi nén ta chon phuong phéap dé 1ui, d6 bé tong tir xa phia
mdy bom bé tong huéng vé vi tri gdn may bom bé tong. Trudc tién do bé tong vao dim,
sau khi d6 ddy dam thi t6i d6 san. Hu6ng d6 bé tong dam theo hudng do bé tong
san.

- Vi tri dat bom bé tong, xe cap bé tong: Pat may bom bé tong o vi
tri truc F cach mép cong trinh mot khoang an toan nhu hinh vé.

- Cach di chuyén dau éng bom bé tong: ong bom bé tong duoc di
chuyén theo

huéng do bé tong, khi bé tong do dén dau thi ta rit ong theo dén do
thuc hién qua trinh do bé tong.

- Cach dam bé tong:

+ Trong qua trinh dé bé tong do khoi luogng bé tong dam san 1én,
thoi gian do lau nén do dén dau ta dam luon dén d6 dé dam bao lién két



giita cac 16p bé tong. Phai d6 sao cho 16p do sau chom lén l6p do truée
trudge khi 16p vita nay con chua ninh két, khi dam hai 16p vira nay sé xam

nhap vao nhau.

+ Bé tong dam duogc dam bang dam dui. P6 bé tong dam thanh ting
16p, dau dam dui khi dam 16p bé tong d6 sau phai an sau xuéng l6p do
truée 5 = 10 cm dé dam bao lién két giira hai 16p. Thoi gian dam tai mot vi
tri khong qua 30 s. Khoang cach di chuyén dam khong qua 1,5 1an ban
kinh tic dung cua dam. Di chuyén dam bang cach rut tu tir 1én, khong

duogc tat may khi dam dang con trong bé tong.

+ Bé tong san duoc dam bang dam ban. Pam ban duoc dam thanh
tung vét, khoang cach giita hai vi tri dam canh nhau tir 3 + 5 cm. Thoi gian
dam tai mot vi tri 1a 30s. Dau hiéu dé biét bé tong da duoc dam xong la tai
vi tri dam bat dau xuat hién nuéc xi mang noi 1én 1a dam bao yéu cau. Phai

dam déu khong x6t, khong dugc dé dam va cham vao cot thép.
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4.5) Cong tdc bdo duong bé tong.

- Sau khi dé bé tong phai duoc bao dudng trong diéu kién nhiét do va

K

do Am thich hop. Bé tong méi do xong phai dugc che chian dé khong bi anh

A

anh bao duong:

h

A

tién

ang mua. Thoi gian bat dau

2

ong cua n

hu

+ Néu

2 + 3 gio.

b

troi nong sau

+ Néu troi mua 12 + 24 gio.



- Phuong phap: Tuéi nuéce, bé tong phai dat dugc giir Am it nhat 1a 7
ngay dém. Hai ngay dau dé giir d0 am cho bé tong cir 2 gio tuéi nuéec mot
lan, lan dau tuéi nuéce sau khi do bé tong tir 4 + 7 gid, nhitng ngay sau 3 +
10 gio tuéi nuéc mot lan tuy thuodc vao nhiét do ciia moi truong (nhiét do
cang cao tudi nuéc cang nhiéu, nhiét do cang it tuéi nudc it di).

- Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 kg/cm?
(mua he tir 1 + 2 ngay, mua dong 3 ngay).

4.6) Cong tdc sita chita nhitng khuyét tdt khi thi cong bé tong toan khoi.

- Khi thi cong bé tong cot thép toan khoi, sau khi thdo d& van khuon
thuong xay ra nhitng khuyét tat nhu sau:

+ Hién tugng r6 bé tong.
+ Hién tuong trang mat.
+ Hién tuong nat chan chim.

a). Cdc hién tuong ro trong bé tong.

- R6 ngoai : R6 ngoai 16p bao vé cot thép.

- R6 sau : R& qua 16p cot thép chiu luc.

- R6 thau su6t: Rd xuyén qua két cdu, mat nay trong thady mat kia.

a.l). Nguyén nhdn ré.

- Do van khuon ghép khong kin khit, nuéc xi mang chay mat.

- Do vita bé tong bi phan tang khi van chuyén va khi dé.

- Do dam khong k¥, dam bd s6t hoac do do day cta 16p bé tong qua 16n
vuot qua pham vi dam.

- Do cot liéu qua 16n, cot thép day nén khong lot qua duge.

a.2). Bién phdp sua chitia.

- D6i v6i r6 mat: Dung ban chai sat tdy sach cdc vién dd nam trong ving
rd, sau d6 dung vita bé tong sdi nhd mac cao hon thiét k€ trat lai va xoa phang.

- D6i v6i 16 sau: Diung duc sat va xa beng cay sach cdc vién dd nam trong
viing r6 sau d6 ghép van khuon (né€u cin) do vita bé tong soi nhd méc cao hon
mac thi€t k&, dam chat.

- D6i v6i 16 thau suot: Trude khi stra chita can chdng dd két cau néu can
sau d6 ghép van khuon va d6 bé tong mac cao hon méc thiét k&, dim ky.

b). Hién tuong trdang mdt bé tong.

- Nguyén nhdn: Do khong bao dudng hoac bao dudng it, xi mang bi mat

- Stta chita: Dap bao tai cat hodc mun cua, tudi nudc thudng xuyén tir 5-
7 ngay.



c). Hién tuong nutt chdn chim.

- Hién tuong: Khi thdo van khuon, trén bé mat bé tong c6 nhitng vét nit
nho, phét trién khong theo phuong huéng nao nhu vét chan chim.

- Nguyén nhdan: Khong che mit bé tong méi dé nén khi troi nang to nude
boc hoi qua nhanh, bé tong co ngdt lam nit.

- Bién phdp sua chita: Dung nuéc xi mang quét va trat lai, sau phu bao
tai tuGi nudc, bao dudng. N&u vét nit 16n thi phai duc rong roi trat hoac phun
bé tong s6i nho mac cao.

VI) CONG TAC HOAN THIEN:

1) Cong tac xay:

1.1) Cdc yéu cdu ky thudt xdy.

- Mach vita trong khoi xay phai dong dac.

- Tung 16p xay phai ngang biang.

- Khéi xay phai thang ding.

- Mat khoi xay phai phéng.

- Goc xay phai vuong.

- Khoi xay khong dugc trung mach.

1.2) KV thudt xay.

a). Cang day xay.

- Xay tuong: Can cang day phia ngoai tuong. V6i tuong 220 c6 thé cang day
chudn ¢ hai mat tuong. Day dat ¢ mép tudong duoc cam vao mo, hoac cac thuée cir
bang thép.

- Xay tru: Can cang hai hang day doc dé cac tru duoc thang hang va
tir hai day nay ta tha bon day vao bon goc cua tru va gim chat vao chan
mong theo phuong thang dung.

- Day thuong la day chi hoac day gai ¢6 duong kinh 2 - 3 mm.

b). Chuyén va sdp gach.

- Thuong c6 hai cach sap gach:

+ Dat vién gach doc theo tuong xay dé vién xay doc hoac chong tirng
hai vién mot dé xay ngang.

+ Pat chong tirng hai vién mot doc theo tuong xay dé xay doc va dat
vuong goc v6i truc tuong xay dé xay ngang.

¢). Rdi vira.

Chiéu rong 16p vira khi xay doc gach 1a 7 - 8 cm, khi xay ngang gach
20 -22 cm thi chiéu day l16p vira khong qua 2,5 - 3 cm.

d). Ddt gach.



e). Déo va chat gach.

/). Kiém tra l6p xady.

g). Miét mach. (khi xdy c6 miét mach)

2) Cong tac trat:

2.1). Yéu cdu ky thudt cua cong tdc trdat phdi dat duoc nhitng quy dinh sau:

- Mit vita trdt phai bam chic déu vao bé mit két cdu cong trinh.

- Loai vita va chiéu day vita trat phai ding yéu cau thiét ké.

- Phai dat nhitng yéu cau chat luong cho ting loai mat trat.

Yéu cau ky thudt doi voi mdt trdt gom:

- Mat trat phai dep, toan bé mit vita phang, nhin, khong gé ghé, 16i 1om.

- Céc canh vita phdi sic, ngang bing, ding thang khong cong vénh xién
léch.

- Cédc gbc cac canh phai vuéng va can déu nhau, cdc mat trat cong phai
luon déu dan va khong chéch.

- Cdc duong go chi phai sac, day déu, ding hinh dang thiét ké.

- Bao dam ding va da cdc chi ti€t két cdu va kién tric tao bang vita nhu:
Mach ndi, bang dai, dau giot chay.v.v...

- Tuy theo nhitng cong trinh ¢6 nhitng yéu cau ky thuat riéng ma 16p trat
phai dap tng duoc cac yéu cau k¥ thuat do.

2.2) Chudn bi mdt trat.

- Cong viéc nay c6 tdc dung 16n d6i v6i chat lugng clia 16p vita trat. Chudn
bi cdn than mat trat s€ 1am cho 16p vita bam chat mat trat va khong bi nit né.

- Mat trat phai sach va nham. Mat trdt ban thi vita khong dinh truc ti€p vao
tuong, mat trat nhan qua thi 16p vita trat khong bam chat dugc vao mat tuong
hay tran. Nhu vay sé phat sinh hién tugng bop. Pong thoi, mat trat ciing khong
dugc 16i 10m qué nhiéu, dé tranh phai c6 nhitng chd trat qua day. Déi v6i nhiing
mit trt chi trat 1 16p thi viéc chudn bi mat trat cang can thiét va quan trong dé
ting do bdm dinh clia vita vdo mat tudng, trin, tao do phang cho bé mat 16p
trat.

Sau ddy la nhitng viéc chudn bi cdc loai mdt trat:

a). Chudn bi mdt tuong gach va tuong trdn bé tong.

- Tru6c hét kiém tra lai do thang ding clia tudng bing day doi va do bing
phéang clia tran bang thuéc tAm va ni - vo, v6i mat trdn bé tong rong, tot nhat 1a
dung ong nudc bing day nhua dé xdc dinh thiang bang. Nhitng chd 16i qud nhiéu
phai duoc vat di bang dao xay hay duc. Chd 16m vao sau qua 40 mm phai dugc
phu 1én mot 16p ludi thép dong chat vao mat tudng trude khi trat, nhitng cho
16m qud 70 mm phai 1ap day bang gach va phai c6 bat gii.



+ Phai cao, rira mat trat cho sach bui, bun, réu mdc, vét son, ddu ma.v.v.
Tuy truong hop cé thé rira bang nuéc hoiac ding ban chai sit két hop véi phun
nudc.

+ Tuong gach xay mach day phai duoc vét vita & mach sau vao khoang 1
cm, mat bé tong nhin cin phai dugc ddnh som (bang cich bam, phun cit...)
hoac dung mday phun vita xi mang lam cho mat san sui.

+ & nhitng mach ndéi cua cdc bd phan cong trinh ¢6 hé s6 gidn nd khac
nhau can pha 1én mot tdm ludi thép rong khoang 15 cm.

+ Ddi v6i mit tuong gach hay tuong bé tong can phai tudi nudc cho udt
truGc khi trat. Diéu nay rat can thi€t dé mat trat khong hit mat nudc cla vita
trude khi vita ninh két xong, nhat 1a d6i v6i vita ¢6 nhiéu xi mang. Trong trudng
hop tuong xay bang gach cé 16 hodc gach c6 do roéng 16n, cin phai tudi nudec
trude 2 hoac 3 lan, cach nhau khoang 10 - 15 phut, n€u vién gach khong tai di 1a
duoc. P6i véi gach ¢6 do réng it thi c¢é thé tudi mot 1an. Tudi nude khong du
truGc khi trat ¢ thé phat sinh hau qua: mot 1a vira khong dinh két tot v6i mat
tuong (gd kéu bop), hai la 16p vira trat bi nit t phia mat trong vi vita bi hut
nudc sinh co ngét va nit. Nhung mit trat 4m udt qué ciing khoé trat va doi khi
khong trat dugc, nhu tudng bi ngdm nudc mua nhiéu qua hay bi ngdm nudc
mach.

- D6i voi tuong va cac bo phan bang bé tong, phai tudi nudc trude 1 - 2 gid
dé bé mat kho roi mdi trat.

b). Ddt moc trén bé mdt trdt.

- D€ bdo dam 16p vita trat c6 chiéu day dong nhat theo ding quy pham k§y
thuat va bé mat dugc bing phang theo chiéu ding ciing nhu chiéu ngang, truéc
khi trat cAn phai dat mdc 1én bé mat trat, dinh dau chiéu day cua 16p trat.

- Tat ca cac loai mat trat 1 16p, 2 16p, 3 16p déu phai dat méc trén bé mat
trdt, ddm bdo chiéu day, do phang clia mat trat.

- C6 thé diat moc biang nhiéu cdch: Bing nhitng vét vita, bing nhiing coc
thép, nhitng nep go6. Sau day 1a mot s6 phuong phap dat moc cho mat trat.

b.1). Pdt moéc trén mdt tuong bdang nhitng cot vita thang dirng.

- Nhitng cot vita moc, ¢ chiéu rong tr 8 dén 12 cm, day bang 16p vita trat,
dugc trat 1én mat tuong tung khoang cach 2 m (hinh v§).

- Viéc nay ti€n hanh nhu sau: & mot goc phong, cich tran nha chitng 20 cm
va cdch goéc tudng ching 20 cm, déng mot cay dinh vao mach vita dé miii dinh
16 ra khoi mat tuong 15 - 20 mm. Treo vao mii dinh mot qua doi tha xudng gan
dén mat san va déong mot cay dinh cach san chiing 20 cm, mii dinh cham vao

day doi. & khoang giita hai dinh 4y, treo day doi, dong mot cay dinh nita. Hinh



12 - 1 dat nhitng cot vita moc thang ding trén tuong. & phia géc kia clia tuong
cling 1am nhu vay.

- Sau d6, & phia trén ddu tudng, cing mot soi day ndm ngang, buoc vao hai
cay dinh da déng & hai géc phong va doc theo day cu ting quang 2 m déng mot
cay dinh, mi dinh cham vao day. ¢ doan giita va ¢ chan tuong ciling lam thu
vay. Chung quanh nhitng cay dinh ay, dap vita day lén dén mia dinh, lam thanh
nhitng diém moc vita phu, sau dé6 dua vao cdc moc vita phu trat nhitng cot vita
ding c6 chiéu rong 8 - 12 cm, noi lién cdc diém moc, chiéu day cdc cot vira
duoc dam bao nho thude tam dat gitta hai cay dinh ( hinh v€ 12 - 1). Mu6n dugc
chinh x4c hon, c6 thé trat cdc cot vita bang vita thach cao véi chiéu rong 2 - 3
cm.

- Dua vao cac cot vira da trat truée, sau khi vao vita xong, dung thudc tam
tua 1én cdc cot moc vita can phang bé mat trat, ché thira vita sé& bi can di, chd

thi€u vita s& trat phu thém va tiép tuc can dén khi phang .
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Dat moc trat tudng bang cédc cot vita
1.Day doi dé xdc dinh méc 2. Pinh 3. Day cang xéc dinh méc phu

4. Moc chinh 5. Moc phu 6. Cot vita chinh 7. Cot vita phu

b.2). Bdt moc vita trén tran.

- bat moc vita tran nha cling lam giong nhu & tuong. & gita tran dat mot
bét vita xi mang mdac cao day bang chiéu day 16p vita ( khoang 1,5 cm) lam
diém chuan. Dé trat dugc bét vita ndy chinh xdc, cin trat truéc cdc moc vira trén
tran 1am thanh mot duong thiang, dat thuéc tim va dung ni vo (hoic day 6ng



nudc) 1dy thang bang gitta cdc diém, sau d6 trat n6i cac moc vita trén lai thanh
bét vita .Trén diém chudn 4y dat song song v6i mot mat tudng mot cay thudce
tdm va dp sat vao thudc tAm mot cai ni - vo 1dy thang bang. Gilt cho thudc
thiang bang roi trat & mo6i ddu thudc mot bét vita moc bang vira xi mang. Ciing
nhu thé, quay thuéc thang géc v6i huéng trude va dit nhitng bét vita méc. Dua
trén nhitng diém moc 4y, dat thém nhitng diém moc gin cdc buc tudng. Sau
clng trat cac vét vira dai noi lién cdc diém moc 4y lai thanh cdc bang vita voi
khoang cach gitta cac bang vita 1,5 m - 2 m. Khi trat cling tya vao cdc bang vita
da trat chudn & trén dé cdn phang khi vao vita, tao mat phiang cho mit tran.

2 1 2
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Lam dai moc vira dé trat tran

1. Moéc chinh 2. Méc phu 3. Day cang ngang ldy thang bang .

4. Dai vita 5. Day cang doc lay thang bang 6. Day ong nudc.

7. Thude tAm 1ay moc cho cac diém .

Hinh 1: Lam dai mdc vira trén tran.
c). Thao tdac trat.
- Trat thuong c6 hai thao tac co ban:
+ Vao vita va can phdng.
+ Dung cdc dung cu chuyén ding xoa phdng va nhdn cho bé mdt trdt hodc

tao mdt cho bé mdt lop trdt.



- Tuy theo tirng mat trat khac nhau, v6i nhitng yéu cau ky thuat khac nhau
ma cdc thao tdc trat cling ¢6 nhiéu cach khdc nhau .

2.3) Vao vita va cdn phdng.

a). Dung cu diung dé trdt.

- Dung cu dung dé trdt thong thuong gom :

+ Bay, dao xdy, ban xoa mdt phdng, ban xoa géc, ban ta 1ot, gdo miic vita.

+ Cdc loai thudc: Thudc tdm, thudc ngdn, thudc vé canh, nivo, choi doét,
day doi.v.v.

b). Thao tac vao vita.

- Bao gio ciling ti€n hanh trat tu trén xuong dudi, lam nhu vay dam bao
duogc chét luong mat trat, cac dot vita sau & bén dudi ¢6 chd bam chic, cac thao
tac trat sau khong pha hong mat trat truée do.

Sau dady la thao tdc vao vita cho cdc két cdu:

* Vao vita bang bay:

- Nguoi cong nhan tay phai cam bay, tay trdi cam bé dung vita, dung bay
lay vita trat lén mat tuong, tran, dung bay cdn so bd cho mat vita tuong doi
dong déu.

- Phuong phap nay nang xudt thap.

* Vao vita bang ban xoa:

- Nguoi cong nhan 1dy vira twong d6i day ban xoa, nghiéng ban xoa khoang
15° so v6i mat trat dé dua vita vao mat trat. Thao tdc nay phai gitt dugc cit tay
cho chuin sao cho 16p vita vao khong quéa ddy, mat vita twong d6i bang phang.
Khi vao dugc mot dién tich nhat dinh thi dung ban xoa vuot cho mat trat tuong
doi bing phang.

- Phuong phép nay thuong st dung nhiéu trong qué trinh trat.

c). Thao tdc can phang.

Can phang mat trat tudong:
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Hinh 2: Thao tdc cdn phang mat trat tudng.

- Sau khi dd vao vita duoc mot dién tich nhdt dinh, ta tién hanh cdn
phdng 16p vita dd vao. Néu ddy la 16p trdt dém thi chi cdn diung ban xoa cdn
cho bé mdt I6p trat tuong doi dong déu, cho cho vita kho trdt tiép 16p mdt. Néu
day la 16p mdt thi ding thudc tdm cdn phdang: Pdt thudc tdm twa lén cdc moc
vita, hodc moc goé hay moc thép da ddt trudc dé can déu tw dudi lén. Sau moi
luot cdn ta phdi bu vita cho cdc vi tri lom va lai tiép tuc cdn. Cir tiép tuc cdn
vai lugt nhuw vdy ta cé mdt vita tuong doéi phang. Cho cho vita se mdt, ta bdt ddu
xoa nhdn mdt trat. Khong dé qud ldu mdt trat bi khé khi xoa mdt tuong tran sé
bi xom (chay)

Cdn phdng mdt trdt trdn:

1. Dai moc. 2. Thuéc can.

Hinh 3: Can vita & tran theo mdc.

d). Xoa phdng nhdn mdt trdt.

- Thao tic nay 1 1am cho c4c 16p mit. L6p mat phai phang, c6 chiéu day 16p vita
theo diing thiét k&, mat trdt theo phuong ding phai thang ding, theo phuong ngang phai
bing phang, dong thoi bé mat phai nhan, béng min ddp ting dugc yéu ciu vé mi quan.

- Dung cu diung xoa phing nhin thudng dung 13 ban xoa gd. Thao tic xoa
nhin mat tuong dugc lam tir trén mép tran xuong dudi. Tai nhitng chd gidp noi
gilta cdc dot trat can chd y xoa phang, c6 thé dung chéi dét vy nudc cho tuong
d6i 4m mat va xoa déu trdnh gb6 ghé ché gidp noi. Thao tdc xoa phang: Tay xoa
nhe, nghiéng ban xoa khoang 1°- 2°so v6i mat trat, dua ban xoa vé phia nao
thi nghiéng vé phia d6 mot cach linh hoat dé ban xoa khong vap vao mat vita.

Cé6 thé xoa theo vong tron hodc theo hinh s6 tdm. Piu tién xoa rong vong dé



tao mat phang, sau dé thu hep va nhe tay dian dé tao do béng cho mat trit.
Nhitng vi tri vita dd qud kho c6 thé vday thém nuéc dé xoa, khong xoa c6 mat
trat s& bi xom (chdy), nhitng vi tri vita con udt c6 thé dé vira kho hon méi xoa,
vi xoa khi con w6t mat trat s& dé lai cdc gon xoa khi kho, gidm do6 béng mit

trat.

Hinh 4: Thao tac xoa nhan mat trat tuong.

Hinh 5: Thao tidc xoa phiang mat tran.

- D6i v6i cdac géc nha: Diung nhitng ban xoa géc bang gb hodc thép. Thi
cong cac géc nha phai can than, vi nhitng sai s6t di nhd & cdc goc ciing dé nhan
thay.

- Khi trat cac géc & tran ciing dung cac ban xoa gbéc, néu cac goc hinh
cung tron thi ta c6 thé dung ban xoa hinh tron.

3) Ky thuat lat nén:

3.1) Yéu cdu ky thudt va céng tdac chudn bi lat.

a). Yéu cdu ky thudt cua mdt ldt.

- Mat 14t ding do cao, do doc (néu cé) va do phiang. Néu mat 14t 1a gach
hoa trang tri thi phai ddng hinh hoa, ding mau sic thiét k€. Vién 14t dinh két
tot vGi nén, khong bi bong bop.

- Mach théng, déu, dugc chén ddy bang vita xi mang cét hay hé xi mang
long.

b). Xdc dinh cao doé (cot) mdt lat.
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Hinh 6: Cach xac dinh cao do mat lat.

- Can ctt vao cao do (cot) thiét k€ (con goi la c6t hoan thién) cua mat lat
(thuong vach ddu & trén hang cot hién), dung 6ng nhua mém dan vao xung
quanh khu vuc can lat, nhitng vach c6t trung gian cao hon cdt hoan thién mot
khoang tir 20 - 30 cm. Nguoi ta din c6t trung gian vao 4 géc phong, sau dé phat
trién ra xung quanh tudng.

- Dua vao co6t trung gian ta do xuéng mot khoang 20 - 30 cm s€ xac dinh
dugc cot mat lat (chinh 1a c6t hoan thién).

3.2) Xu li mdt nén.

a). Kiém tra cot mdt nén.



Dua vao cot trung gian da vach & xung quanh tuong khu vuc can lat do
xudng phia duéi dé kiém tra cot mat nén. Tir c6t trung gian da vach ta dung
thuéc do xudng bén dudi, nén thuc hién & cac goc tuong, s€ bi€t duge do cao
thap cua mit nén.

b). Xit li mdt nén.

- Doi v6i nén dat hodc cat: Chd cao phai bat di, chd thip do cét, tu6i nuée dam chiit.

- Nén bé tong gach vd: Néu nén thip nhiéu so véi cot quy dinh thi phai d6
thém mot 16p bé tong gach vd cling méc véi 16p vita trude; né€u nén thap hon so
véi c6t quy dinh (2 - 3 cm) thi tudi nude sau d6 lang mot 16p vita ximang cat
mac 50. Néu nén c6 chd cao hon quy dinh, phai duc hét nhitng chd goé cao, cao
sach vita, tu6i nude sau do lang tao mot 16p vita xi mang cat mac 50.

- Nén, san bé tong, bét ong co6t thép: Néu nén thap hon c6t quy dinh, thi
tuGi nuGe roi lang thém mot 16p virta xi mang cdt vang mdc 50, néu nén thap
nhiéu phai dé thém mot 16p bé tong d4 mat mac 100 cho du c6t nén.

- Nén cao hon ¢6t quy dinh thi phai hoi ¥ kién cén bo ki thuat va ngudi c6 trach nhiém
dé c6 bien phap xir 1i. (C6 thé nang cao cot nén, san dé khic phuc, nhung khong dugc 1am
anh hudng dén viéc déng md cra, hodc phai bat chd cao di cho bang c6t quy dinh ).

3.3) Ldt gach gom trdang men. (Theo phuong phdp ldt ddn)

a). Ddc diém va pham vi sit dung.

a.l). Pdc diém.

* Gach gom trdang men:

- Gach goém trang men thuoc loai gach vién mong, rong, khong chiu duge
nhirng va dap manh.

- Nén 14t gach nay phai én dinh, mat nén phai phing, cttng. Vita dinh két
phét mong va déu, méc vita cao. Khi 1at, dat nhe nhu dan, trdnh di€u chinh
nhiéu vién gach dé bi nit, mach bi ddy do vita phoi lén.

a.2). Pham vi su dung.

Gach gém trang men, gom granit, ceramic traing men dung 1at nén nhiing cong trinh
kién tric ¢6 yéu cdu ki, mi thuat cao, dac biét 1a nhiing cong trinh c6 yéu cau khat khe vé
vé sinh nhu bénh vién, phong thi nghiém héa dugc va mot s6 cong trinh van héa khac.

b). Cdu tao va yéu cdu ky thudt.

b.1). Cdu tao.

- Gach gom trdng men thudng lat trén nén cuing nhu nén bé tong gach va,
bé tong cot thép, bé tong khong cot thép. Vién 1at duge gan boi 16p vita xi mang
méc cao.

- Nén duoc tao phang (hoiac nghiéng) trude khi 1at bsi 16p vita mac > 50,



cho 16p vita nay kho méi ti€n hanh l4t.

b.2). Yéu cdu ky thudt.

* Mdt lat:

- Mt 14t dinh két t6t v6i nén, ti€p xic vai vién lat, khi gd khong c6 tiéng bong bop.

- Mat 14t phang, ngang bing hoac déc theo thiét ké.

- Dong mau hoic cung loai hoa van .

* Mach: Thang déu, khong 16n qua 2 mm.

c). K9 thuat lat .

c.1). Chudn bi vdt liéu, dung cu:

* Gach lat:

- Gach san xudt ra dugc dung thanh hop, c6 ghi ro kich thuéc mau gach,
xéri 16 hang. Vi vay chi y chon nhitng hop gach c6 cung xéri san xuat s€ cé
kich thudéc va mau dong déu hon.

- Néu gap vién meé goc hoac cong vénh phai loai bo.

* Via:

- Phai déo, nhuyén dam bao ding yéu cu thiét k€.

- Khong 1an soéi san.

- Lat dén dau tron vita dén do.

*Dung cu:

- Bay dan vira, thudc tdm, ni vo, dao cat gach (mdy cat gach), bda cao su,
miéng cao su mong, chéi dét, day gai (hodc day nilong), dinh gudc, duc, gié
lau sach, gang tay cao su.

c.2). Phuong phap lat.

Gach gom trang men thudc loai vién mong, thuong lat khong cé mach.
Phuong phdp ti€n hanh nhu sau:

* Ldng mot 16p vita tao phdng:

- Vita xi mang cét t6i thiéu mac 50 day 20 - 25 mm. Sau 24 gid chd vita
kho s€ ti€n hanh cac budc tiép theo.

- Kiém tra vuong géc clia phong (biang cdch kiém tra 1 géc vuong va hai
dudng chéo hoic kiém tra ca 4 géc vuong).

- X&p uém va dicu chinh hang gach theo chu vi phong. Hang gach phai
thang khit nhau, ngang bang, phing mat, khép hoa van va mau sic.

- Phét vira 1at dinh vi 4 vién gach & goc lam méc: 1 -2 -3 -4 (hinh 12 -
20 ) va cang day lat hai hang cau (1 - 2 ) va ( 3 - 4 ) song song vGi hudng lat
(Iui dan vé phia ctra) (hinh 12 - 20). Néu phong rong ¢ thé 14t thém hang ciu
(5 - 6) trung gian dé cang day, tang do chinh x4dc cho qu4 trinh 14t.

* Cdng ddy ldt hang gach néi giita hai hang cdu:



- Dung bay phét vira trén bé mat khoang 3 - 5 vién lién (bat ddu tir géc
trong cing) dat gach theo day. GO nhe bang bia cao su diéu chinh vién gach

cho ding hang, ngang bang.
Day cang

o . Huéng lat
— Cac hang cau —
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Bién phap lam mdc va lat nén

1. Cac vién gach 1at lam md&c chinh .

2. Cac vién gach lat lam moc trung gian .

Hinh 7: Lam mdc va 14t nén.

- Ct 14t khoang 3 - 4 vién gach lai dung nivo kiém tra do ngang bing cia
dién tich 14t 1 14an, diung tay xoa nhe gilta 2 mép gach xem c6 phing mat véi
nhau khong. Lat dén dau lau sach mat lat bang gié mém.

* Lau mach: Lat sau 36 gio tién hanh lau mach.

- D6 vita xi mang 1ong tran khap mat 14t. Dang mi€ng cao su mong gat cho
vita xi mang tran day khe mach .

- Rai mot 16p cat kho hay mun cwa khdap mit nén dé€ hiit kho hd xi mang
con lai.

- Vét sach mun cua hay cét, dung gié kho lau nhiéu lan cho sach ho xi
mang con dinh trén mat gach.

- Truong hop phong lat ¢6 kich thudc 16n nhu nén hoi trudng, nha hat, cau
lac bo, phong thi ddu, hodc nhitng phong ¢6 hinh hoa nim & trung tam phong,
ta c6 thé hanh phuong phdp lat nhu sau:

- Xéc dinh diém trung tam O cla phong bang cdch ké hai truc chia phong
lam 4 phan.

- Xé&p uém gach, bat dau tr trung tam ti€n vé phia hudéng theo ding hudng
truc, xac dinh vi tri cia bon vién goéc 1; 2 ; 3 ; 4.

* Cdt gach:

- Khi 14t gap truong hop bo tri vién gach bi nhd phai cit gach va bo tri vién



gach cat & sdt tuong phia bén trong.

- Pé ké duoc dudng cat trén vién gach chinh x4dc hay dat vién gach dinh
cat 1én vién gach nguyén cudi cung cua day, chéng mot vién gach thi 3 va dp
sat vao tuong. Dung canh cta vién gach thit 3 lam thuéc vach mot dudng cat 1én
vién gach tht 2 cén cat.

+ D6i v6i gach gédm trdng men vach dau va cit mém & mat khong trang
men 16i ti€n hanh cit bing dao cit thi cong.

+ Do6i v6i gach ceramic trdng men hodc goém granit nhan tao... Khi cat
phai dung mdy vi nhitng loai gach nay c6 do cing 16n khong cit biang thi cong
duoc.

4) Cong tac son ba:

4.1). Cong tac quét voi.

a). Pha ché nudc voi.

Nudc voi phai pha sao cho khong dac qua hoac loang qua, bai vi néu dac qua khé
quét déu va thudng dé lai vét chdi, néu lodng qud thi bi chay khong dep.

a.l) Pha ché nudc voi trang

Ct 2,5 kg voi nhuyén cong véi 0,1 kg mudi an thi ché tao duoc 10 lit nude voi
stta. TruGc hét ddnh Iugng voi do trong 5 1it nuéc cho that nhuyén chuyén thanh sita
vOi, muoi an hodc phén chua hoa tan riéng dé vao va khudy cho déu, cuéi cing dé not
luong nudce con lai va loc qua lu6i ¢6 mat 0,5 mm x 0,5 mm.

a.2) Pha ché nudc voi mau

Cd 2,5 - 3,5 kg voi nhuyén cong véi 0,1 kg mudi an thi ché tao duge 10 lit nudc
voi sita, phuong phdp ché tao giong nhu trén. Bot mau cho vao tir tir, mbi 14n cho phai
can do, va sau mdi 1an phai quét thir, khi ddm bao mau sac theo thiét k€ thi ghi lai liéu
lugng pha tron dé khong phai thtr khi tron mé khdc. Sau d6 ciing loc qua ludi c6 mét
0,5 mm x 0,5 mm. Néu pha véi phén chua thi ctt 1 kg voi cuc pha véi 0,12 kg bot mau
va 0,02 kg phen chua.

b). Yéu cdau ky thudt.

- Mau sic déu, diing véi thiét k€ k§ thuat.

- Bé mat quét khong 10 vét chéi, khong ¢6 nép nhan, giot voi dong, voi phai bam
kin déu bé mat.

- Nudc voi quét khong lam sai 1éch ciac duong nét, go chi va cic mang bé mat
trang tri khéc.

- Cé4c duong chi, duong ranh gi6i giita cdc mang mau voi phdi thang déu.

c). Chudn bi bé mdt quét voi.

- Nhitng ch sit mé, bong bop va lai bang vita.

- Néu bé mat tuong bi nit:



+ Dung bay hoac dao cao rong dudng niit.

+ Dung bay béi vita cho phing.

+ Xoa nhdn bing ban xoa.

- Vé sinh bé mat: Dung bay hoic dao tdy voi, vita kho bam vao bé mat. Quét sach
bui ban bdm vao bé mit.

d). Ky thudt quét voi.

- Khi da 1am xong cac cong viéc vé xay dung va lap dat thiét bi thi ti€n hanh quét
voi. Mt trat hoan toan kho méi ti€n hanh quét voi. Quét voi bing chéi dét bé tron va
chat bang dau.

- Quét voi thudong quét nhiéu nudc (t6i thiéu 3 nudc): Lép 16t va 16p miit.

- Quét 16p 16t: Lop 16t quét bang sita voi pha loang hon so véi 16p mat, quét 16p
16t ¢6 thé quét 1 hay 2 nuéc, nuée truée kho méi quét 16p sau va phai quét lién tuc.

- Quét 16p mat: Khi 16p 16t da kho, 16p mat phai quét 2 - 3 nudc, nude trude kho
mdi quét nuée sau. Choi dua vuong goc vdi 16p 16t.

d.1). Quét voi tran.

- bung cach mat tran khoang 60 - 70 cm.

- Cam chéi bang 2 tay: 1 tay cam dau can, 1 tay cAm cén (& khoang giita).

- Nhiing chéi tir tlr vao nuéc voi sau khoang 7 - 10 cm, nhac chdi Ién, gat b6t nuéec
vao miéng x0, nham han ché su roi vai cua nudc voi.

- Dua chéi tir diém bt ddu sang diém két thuc (trong pham vi tAm tay véi), lat
chdi quét nguoc lai theo vét ban dau.

- L6p 16t: quét theo chi€u song song vdi cura.

- L6p mat: quét theo chiéu vuong géc véi cira.

d.2). Quét voi tuong.

- Dat choi nhe 1én tudng & gan sdt cudi chia mdi chdi tir dudi 1én, tir tir dua mai
chéi 1én theo vét thang diing, hét tim tay vdi, hodc gidp dudng bién (khong duoc chom
qud) 16i dua chdi tir trén xuong theo vét ban dau qua diém ban dau khoang 10 - 20 cm
lai dua chdi 1én dén khi nuGc voi bAm hét vao mait trat.

- Dua chéi sau xuéng so vdi diém xuat phat, nhim xo4 nhitng giot voi chay trén
bé mat.

- L6p 16t: Quét theo chiéu ngang.

- L6p mat: Quét theo chiéu thiang ding.

*Chui y:

- Thudng quét tir trén cao xudng thap: Tran quét trude, tudng quét sau. Quét cac
dudng bién, dudng géc lam co s& dé quét cac mang trin, tudng ti€p theo.

- Quét duong bién, phan mang mau: Quét voi mau tudong thudng dé tring mot
khoang sat o tran, kich thuéc khoang 15 - 30 cm.



+ Lay dau ci: dung thudc do khoang cach bang nhau tir trdn xuong & cic goc va
vach dau 1én tuong.

+ Vach dudng chudn: dua vao vach ddu & géc tuong, dung day ciang c6 nhuom
mau noi lién cdc diém cit lai v6i nhau va bat day vao tudong dé lai vét. Pay 1a duong
bién, dudng phan mang mau.

+ Ké duong phan mang: Pat thudc tdm phia trén mang tuong dinh quét voi mau sao
cho canh duéi tring v6i dudng vach chuin. Dung chéi quét st thuéc mot vét, rong
khoang 5 - 10 cm. Quét xong mot tim thudc, ti€p tuc chuyén thudc, quét cho dén hét.
Mai Ian chuyén phai lau kho thuéc, tranh nuéc voi bAm thudc lam cho nhoe dudng bién.

4.2). Cong tac quét son, lan son.

a). Quét son.

a.l). Yéu cau doi voi mang son.

Ldp son sau khi kho phai dat yéu cau cua quy pham nha nudc.

- Son phai dat mau sic theo yéu cdu thiét k€.

- Mat son phai 12 mang lién tuc, dong nhat, khong rop.

- Néu son lén mat kim loai thi mang son khong bi boc ra ting 16p.

- Trén mang son kim loai, khong duoc cé nhiing né€p nhan, khong cé nhiing giot
son, khong c6 nhitng vét chdi son va long chdi.

a.2). Phuong phap quét son.

- Sau khi lam xong cong tdc chudn bi bé mat son thi tién hanh quét son.

Khong nén quét son vao nhitng ngay lanh hoac néng qua. Néu quét son vao
nhitng ngay lanh qua mang son s&€ dong cung cham. Nguogc lai quét son vao nhiing
ngay néng qua mat ngoai son kho nhanh, bén trong con uét lam cho 16p son khong
dam bao chat luong.

- Trudc khi quét son phai don sach s& khu vuc lan can dé bui khong bam vao 16p
son con uGt.

- Son phai duoc quét lam nhiéu 16p, 16p truée kho méi quét 16p sau. TruGe khi
son phai quay déu.

- Quét 16t: BE cho mang son bam chit vao bo phan duoc son. Nudc son 16t pha
loang hon nuéc son mat.

- Tuy theo vat liéu can phai son ma 16p 16t c¢6 nhitng yéu cau khac nhau.

- DB6i v6i mat tuong hay tran trat vita: Khi 16p vita kho mdi tién hanh quét 16t.
Nudc son 16t dugc pha ché bang ddu gai dun soi tron v6i bot mau, ty 1& 1 kg dau gai thi
tron vGi 0,05 kg bot mau. Thong thuong quét tir 1 dén 2 nudc tao thanh mot 16p son
mong déu trén toan bo bé mit can quét.

- D6i v6i mit gd: Sau khi sira sang xong mit gd thi quét son 16t dé dau gai dun soi

tron v6i bot mau, ty 1€ 1 kg dau gai thi tron véi 0,05 kg bot mau. Thong thuong quét 1 -



2 nuéc tao thanh mot 16p son mong déu trén toan bo bé mat can quét.

- D6i v6i mat gd: Sau khi sira sang xong mit gd thi quét son 16t dé dau ngam vao
céc thé gob.

- D6i v6i mat kim loai: Sau khi lam sach bé mat thi ding loai son c¢6 goc oxit chi
dé quét 16t.

- Quét 16p mat bang son dau: Khi 16p 16t da kho thi ti€n hanh quét 16p mat.

- Vi dién tich son nho, thudng son biang phuong phdp thu cong, dung biit son
hoic chéi son. Quét 2 - 3 Iuot, mbi luot tao thanh mot 16p son mong, dong déu dudng
biit, chdi phai dua theo mot hudng trén toan bo bé mat son. Quét 16p son sau dua biit,
chéi theo huéng vuodng géc v6i hudng ciia 16p son trudc. Chon hudng quét son sao cho
16p cudi ciing ¢6 bé mat son dep nhat va thuan tién nhat.

- Dédi véi tudng theo huéng thang diing.

- D6i v6i tran theo huéng ctia dnh sang tir clra vao.

- D61 v6i mat ctia gb xuoi theo chiéu thé gob.

- Trude khi mat son kho dung biit son rong ban va mém quét nhe 1én 16p son cho
dén khi khong nhin thay vét but thi thoi.

Néu khéi luong son nhiéu thi ¢ thé co gi6i héa bang cach dung sing phun son,
chat luong mang son tot hon va nang suét lao dong cao hon.

b). Ldn son.

b.1). Yéu cdu ky thudt.

- Bé mat son phai dat cic yéu cau k¥ thuat sau:

+ MAu sic son phai ding v6i mau sic va céc yéu ciu cua thiét k€.

+ Bé mat son khong bi rd6 khong c6 nép nhan va giot son dong lai.

+ C4c duong ranh giéi cdc mang mau son phai thang, nét va déu.

b.2). Dung cu lan son.

b.2.1). Ru - 16.

- Ru - 16 ding lan son, dé thao tdc va nang sudt, son trong 8 gid c6 thé dat t6i 300

+ Loai ngan (10 cm) dung dé son & noi ¢6 dién tich hep.

+ Loai vira (20 cm) hay loai dai (40 cm) dung dé son bé mit rong.

b.2.2). Khay dung son co luoi.

Khay thudng 1am bang ton day Imm. Luéi ¢6 khung 200 x 300 mm dit nghiéng
trong khay chitia son, ¢6 thé miéng ton duc nhiéu 16 ¢ 3 + 5 mm, khoang céch 16 10
mm, miéng ton nay dat nghiéng trong khay, bé mat sic quay xudng phia dudi, hoic
lu6i c¢6 khung hinh thang can dé trong xo.



b.2.3). Choi son.

- Chéi son dung dé quét son & nhitng dudng bién, géc tudng, noi bé mit hep.
+ Chai dang det: C6 chiéu rong 100, 75, 50, 25 mm.

+ Chai dang tron: C6 dudng kinh 75, 50, 25 mm.

c¢). Ky thudt ldn son.

c.1). Cong tdac chudn bi.

- Cong tac chudn bi giong nhu doi v6i quét voi, ba matit.

+ Lam sach bé mat

+ Lam nhdn phang bé mit bing ma tit

c.2). Trinh tu ldan son.

- Bit d4u tir trdn dén cac Op tudng, ma cura, roi dén cac dudng chi va két thic véi
son chan tuong.

- Tudng son 3 nuéc dé déu mau, khi nuéc trudc trudc kho méi son nudc sau va
cung chiéu vé6i nudce trudc, vi lan son dé déu mau, thudong khong dé lai vét Ru-10o.

c.3). Thao tac.

- D6 son vao khay (khoang 2/3 khay).

- Nhung tur tr Ru-16 vao khay son ngap khoang1/3 (khong qua 16i Ru - 10).

- Kéo Ru - 10 Ién sét ludi, ddy di ddy lai con lan trén mat nuGe son, sao cho vo Ru
- 16 thAm déu son, dong thoi son vira gat vao ludi.

- Pua Ru - 16 4p vao tudng va ddy cho Ru - 16 quay lan tir dudi Ién theo dudng
thiang ding dén dudng bién (khong chém qua duong bién) kéo Ru - 16 theo vét cii qua
diém ban ddu, sau xu6ng diém dimg & chan tuong hay két thic mot ddu son, tiép tuc
ddy Ru - 16 1én dén khi son bam hét vao bé miit.

d). Ba ma tit.

d.l). Cach pha trén.

d.1.1). Ddi voi loai ma - tit tu pha.

- Can dong vat liéu theo ty 1¢ pha tron.

- Tron kho déu (néu ¢ tir 2 loai bot trd 1én).

- D6 nuée pha (dau hoic keo) theo ty 1¢ vao bot da tron trudc.

- Khudy déu cho nudcva bot hoa 1an v6i nhau chuyénsang dang nhio, déo.

d.1.2). Poi voi dang ma - tit pha sdn.

Day 1a loai bot hdon hop kho duoc pha ché tai cong xudng va déng thanh bao cé
trong lugng 10, 25, 40 kg khi pha tron chi can d6 nuGc sach theo chi dan, khudy cho
déu cho bot trd 1én dang déo, nhio.

d.2). Ky thudt ba ma tit.

d.2.1). Yéu cdu ky thudt.



- Bé mat sau khi can dam bao cdc yéu cau sau:

+ Phang, nhén, béng, khong rd, khong béng rop.

+ Bé day 16p ba khong qua 1mm.

+ Bé mat ma tit khong son phu phai déu mau.

d.2.2). Dung cu.

- Dung cu b4 ma tit gébm ban ba, dao ba va 1 s6 dung cu khac nhu x0, hoc dé chia
ma tit.

+ Ban ba nén ¢6 dién tich 16n dé dé thao tac va ning sudt cao.

+ Dao ba 16n ¢6 thé thay ban ba dé ba ma tit lén mat trat.

+ Dao ba nho dé xic ma tit va ba nhitng chd hep.

- Ngoai ra con diing miéng ba bang thép méng 0,1 + 0,15 mm cét hinh chit nhat
kich thuGc 10 x 10 cm dung lam nhdn bé mit, mié€ng cao su cat hinh chit nhat kich
thudc 5 x 5 cm ding d€ ba ma - tit cac goc 1om.

d.2.3). Chudn bi bé mdt.

- Cé4c loai mat trat déu c6 thé ba ma tit, nhung t6t nhat 1a mat trat bang vita tam
hop.

- Duing bay hay dao ba ma tit tdy nhiing cuc voi, vita kho bdm vao bé mat.

- Dung bay hoac dao cay hét nhiing gbé muc, ré cady bim vao mat trat, trat va lai.

- Quét sach bui ban, mang nhén bam trén bé mat.

- Co tdy 16p voi cii bing cach twdi nuéc bé mat, dung co hay gidy rdp danh k§
hodc cao bang dao ba ma - tit.

- T4y sach nhitng vét ban do ddu md bdm vao tudng.

- Néu bé mat trit bing cat hat to, diing gidy rap s6 3 ddnh dé rung b6t nhitng hat
to bam trén bé mit, vi khi ba ma tit nhitng hat cat to nay dé bi bat 1én bam 14n v6i ma -
tit, kho thao tac.

d.24). Bda ma - tit.

Dé dam bao bé mit ma tit dat chat luong tot, thudng ba 3 lan.

Ldn I: Nham phti kin va tao phing bé mat.

- Dung dao xiic ma tit d6 1én mat ban ba 1 lugng vira phai, dua ban ba 4p nghiéng
vao tudng va kéo 1én phia trén sao cho ma tit bam hét bé mat, sau d6 dung canh cua
ban ba gat di gat lai dan cho ma - tit bam kin déu.

- Ba theo timg dai, ba tir trén xudng, tir géc ra, chd 16m ba ma tit cho phéang.

- Dung dao xtdc ma - tit 1én dao ba 16n 1 lugng vira phai, dua dao 4p nghiéng vao
tuong va thao tac nhu trén.

Ldn 2: Nham tao phang va lam nhén.

- Sau khi ma tit 1an tru6c kho, ding giay rdp s6 0 lam phang, nhan nhitng chd 161,

gon lén do vét ba dé lai, gidy rap phai luon dua sat bé mat va di chuyén theo vong xody



- Ba ma tit giong nhu ba lan 1.

- Lam nhén béng bé mat: Khi ma tit con udt dung 2 canh dai ctia ban ba hay dao
ba gat phang, vira gat vira miét nhe 1én bé mat 1an cudi, & nhitng géc 16m ding miéng
cao su dé ba.

Ldn 3: Hoan thién bé mat ma - tit

- Kiém tra truc tiép bang mat, phat hién nhitng vét xuéc, chd 16m dé ba dam cho

déu.

- banh gidy rap 1am phang, nhin nhiing chd 16i, gidp néi hoic gon lén do vét ba
1an trude dé lai.

- Stra lai c4c canh, giao tuyén cho thang.



CHUONG III: THIET KE TO CHUC THI CONG.

I) LAP TIEN PO THI CONG THEO SO PO NGANG:

1) Phan tich cong nghé thi cong:

Cong trinh thi cong 1a nha nhiéu ting vi vay cong nghé thi cong cua cong
trinh dugc thuc hién nhu sau:

- Thi cong phan nén mdng:

+ Thuc hién cong tic dao dat bang mdy dao giu nghich, phan dét thira
dugc tré di bang ot6. Ngoai ra con ti€én hanh dao dit bang phuong phdp thu
cong

+ Cong tdc d6 bé tong thi dung bé tong thuong phidm, bé tong dugc van
chuyén dén cong truong sau d6 duing mdy bom dé bom bé tong phuc vu cong
tac d6 bé tong.

- Thi cong phan than:

+ Cong trinh dung bé tong thuong pham, bé tong dugc tré dén cong trudng
bing 6t6, sau thuc hién cong tdc d6 bé tong ta ding mdy bom bé tong.

+ Van chuyén Ién cao, trong cong trinh nay ta dung can truc thiap két hop
van thang chuyén tré nguoi.

- Thi cong phan hoan thién: thuc hién trong trudc ngoai sau, bén trong thi
theo trinh tu tr dugi 1én, bén ngoai tur trén xuodng.

2) Lap danh muc thit tu cac hang muc xay lap theo cong nghé thi cong
cua thiét ké. (tht tu cdc hang muc xay lap theo cong nghé thi cong duogc trinh
bay trong bang khoi lugng).

3) Lap biéu thic tinh toan vé nhu cau nhan luc, co may, vat liéu va
thoi gian thi cong cho tirng hang muc xay lap.(Trinh bay & bang tinh khoi
luong).

4) Lap biéu dé cung ing tai nguyén. (Sau khi lap duoc so d6 ngang
trong chuong trinh Project ta s& c6 biéu dé cung ting tai nguyén).

II) TINH TOAN THIET KE TONG MAT BANG THI CONG:

1) Tinh toan thiét ké hé thong giao thong:

1.1). Lua chon thiét bi vdn chuyén.

Cong trinh nim ngay trong trung tam thanh ph6. Khoang céch van chuyén
nguyén vat liéu, thi€t bi dé€n cong trudng 1a ngin (nho hon 15 km) nén chon
phuong tién van chuyén bang 6to 1a hop 1y, do d6 phai thi€t k€ dudng cho 0to
chay trong cong truong.

1.2). Thiét ké" duong van chuyén.

- Do diéu kién mit bang nén ta thiét k&€ duong 6td6 chay xung quanh mit



cong trinh. Vi thoi gian thi cong cong trinh ngan (theo ti€n do thi cong 1a 510
ngay), dé ti€t kiém ma vin dam bdo yéu ciu k¥ thuat ta ti€n hanh thiét k& mat
dudng cdp thdp nhu sau: xi than, xi quang, gach v& rai 1én mat dat tu nhién roi
lu dam k¥, ban kinh ch6 vong 1a 6 m.

- Thiét k&€ dudng 2 lan xe theo tiéu chudn la: trong moi diéu kién dudng 2
lan xe phai dam bao:

+ Bé rong mat duong: b = 6 m.

+ Bé rong nén dudng tong cong 1a: 6 m.( vi khong c6 bé rong 1€ dudng).

2) Tinh toan thiét ké kho bai cong truong:

2.1). Lva chon cdc loai kho bdi cong truong.

- Trong xay dung, kho bai cé rat nhiéu loai khiac nhau, n6 déng vai tro
quan trong trong viéc dam bao cung cdp cdc loai vat tu, nham thi cong ding
tién do.

- Do dia hinh chat hep nén c¢6 thé bo tri mot s6 kho bdi ngoai cong trudng:
kho xang, kho g6 va van khuon, bai cit. Con mot s6 kho bai khiac duge dua vao
tang 1 cua cong trinh.

2.2).Tinh todn dién tich tung loai kho bdi.

Can ctt vao bang ti€n do thi cong cua cong trinh ta thay khi thi cong dén
phin xay tudng, trat va dé bé tong nén 1a c6 nhu cdu vé lugng vat liéu 16n nhat,
do d6 can ctt vao khoi luong cong tdc hoan thanh trong mot ngay dé tinh todn
khoi lugng nguyén vat liéu can thiét, tir tinh toan duoc dién tich cin thiét cua
kho bai.

a) Thoi gian du trit:

T : Thoi gian du tri.
T=t +t,+t5+1t,+ts>[Tyl.
Véi:

t,: Khoang thoi gian gitta nhitng 1an nhan vat liéu.

t,: Thoi gian van chuyén vat liéu tir noi nhan dén cong trudong.

t;: Thoi gian boc d& va tiép nhan vat liéu.

t,: Thoi gian thi nghiém, phan loai va chudn bi vat liéu dé c4p phat.

ts: SO ngdy du trit t6i thiéu dé dé phong nhitng bat trac 1am cho viéc cung
cap bi gidn doan.

[Tq] =5 + 10 .( Tra bang 4.4 trang 110 _ Sach “T6 chitc xay dung”)

= Vay chon thoi gian du trir vat liéu : 5 ngay

b) Khoi luong cdc vdt liéu sit dung trong mot ngay:

- Khoi lugng tudng xay: 152,78 m>.

- Khéi lugng trdt tudng trong : 1921,02 m?.



- Khéi lugng gia cong cot thép tang 3: 39,59 T.

- Khéi luong lap dung van khuon tang 3: 2522,99 m?.

Theo dinh muc vat liéu c6:

+ Dinh mtc cho 1m?® tudong xay:

Xi mang:104,412 (Kg); C4t vang:0,305 (m?); Gach thong tam:550 (vién).

+ Dinh mtc cho 1m? trit tudng:

Xi mang: 3,13 (Kg); Cét vang: 0,013 (m?).
Can ctt vao bang ti€n do ta c6 khaoi luong cong tac trong mot ngay:

152,78

+ Khoi luong xay trong mot ngay: =19,1(m°)

1921,02 _a(m?)

+ Khoi luong trat trong mot ngay:

+ Khoi luong cot thép trong mot ngay: 39,59 (T)

2522,99
12

+ Khoi luong van khuodn trong mot ngay: =210,2(m?)

c) Khoi lugng cdc vdt liéu sit dung du trit trong 5 ngay:
Vay khai lugng vat liéu can c6 trong mot ngay va du trit trong bon ngay:
- Xi mang:
+ Cong tac xay: 19,1 . 104,412 .5 =9970 (Kg)
+ Cong tac trat: 64 . 3,13 . 5 =1002 (Kg)
- Khoi lugng cat:
+ Cong tac xay: 19,1 .0,305.5=29,12 (m?)
+ Cong t4c trat: 64 . 0,02 .5 = 6,4 (m?)
- Khéi luong gach: 19,1 . 550 .5 = 52518 (vién)
- Khéi luong cot thép: 39,59 . 5 = 198 (Tén)
- Kho6i lugng van khuon: 210,2 . 5 = 1051 (m?)
d) Dién tich cdc kho bdi chita vdt liéu:
P

S=—1a
P

2
Trong do: S — Dién tich kho bai.
o - Hé s6 sir dung mit bang kho, ké dén duong di 16i lai.
P, - Luong vat liéu chtra trong kho bai.

P, - Luong vat liéu chita trong 1m? dién tich c6 ich cua kho bai.

. ) Dién tich Dién tich
ST | Tén vat | Don Khoi Loai kho | Lugng 3 .
. . . 5 chtra kho bai
T liéu \%! lugng bai VL/m 5 5
' ' (m”) (m”)




1 | Ximang | Tan 10,972 | Kho kin 1,3 8,44 1,5 12,66

] Bai 1o

2 Gach Vién 52518 o 700 75,03 1,2 90
thién
Bai 1o

3 | Cat vang (m?) 35,53 » 3 15,08 1,1 15,59
thién

4 Thép Tan 198 Kho h¢ 5 39,59 |1,5| 59,39

Van R
5 (m?) 1051 Kho ho 25 23,36 | 1,5 63,07
Khuon

3) Tinh toan thiét ké nha tam cong truong:
3.1). Lua chon két cdu nha tam céng trinh.
Vé mat k§ thuat, cé thé thiét k& cdc loai nha tam dé thao lap va di chuyén

dén noi khac, dé c6 thé tan dung st dung nhiéu 1an cho céc cong trudng sau. Vi
vay 6 day em lua chon két cdu nha tam cong trudng 1a khung nha biang thép,
cac tdm tuong nhe, mai ton.....

3.2). Tinh toan dién tich nha tam cong truong.

a). Tinh s6 luong cdn bo cong nhdn vién trén cong truong.

Dan so cong truong. (duoc chia thanh 5 nhom)

> Nhém A : la nhém cong nhan xay dung co ban dua trén biéu do
nhan luc trong tién do thi cong ta tinh duogc s6 cong nhan lao dong 16n nhat
trén cong truong.

A= 150 (Nguoi)

» Nhom B : la nhom cong nhan lam viéc trong cac xudng gia cong
phu trg.

B =25%A=150x0.25=36 (Nguoi)

» Nhom C : la nhom can b cong nhan vién k¥ thuat.

» Nhom D : la nhém can bo nhan vién hanh chinh quan tri.

C+D=5%(A+B)=5%(36+150)=10 (Nguoi)

» Nhom E : l1a nhé6m nhan vién phuc vu

E =10%(A+B+C+D)=10%.(150+36+10) =20 (Ngudi)
= Téng so can bo cong nhan vién cong truong 1a
N =1,06( A+B+C+D-+E )=106(150+36+20+10 =229 (Ngui)

Hé so 1,06 1a ké dén 2% cong nhan dau 6m va 4% cong nhan nghi

phép.
b). Tinh toan dién tich nha tam trén cong truong.



» Lan trai cho cong nhan:
S6 cong nhan 6 trong lan trai la 50%N =0,5x229=115
Tiéu chudn nha ¢: 3m%*1 nguoi = Dién tich lan trai la:
S :115x3:345(m2)

» Nha lam viéc cho nhan vién ky thuat va hanh chinh quan tri: lay
nhéom C va D lam can ci
Tiéu chuan 4m*/nguoi = Dién tich nha lam viéc: 1OX4:4O(m2)
> Phong lam viéc chi huy truéng: 1 nguoi vé6i tiéu chuan 1a 16 m?
> Nha tam: tiéu chudn 25 nguoi/1phong tim 2,5 m?
229

= s6 phong tam la: —=9

25
= téng dién tich nha tim la: 9x2,5=22,5(m?)
> Nha an: tiéu chuian 40 m? cho 1000 nguoi

= dién tich nha an la:
40
229Xm :9,16(m2)

> Nha vé sinh: tiéu chuin 25 nguoi/l h6 rong 2,5 m?

= cong truong gom 9 nha vé sinh, téng dién tich 12 9x2,5= 22,5(m2)

> Phong y t€: tiéu chuan 0,04 m*/1 nguoi

= dién tich phong y té€ 0,04x229=9,16(m?).

4) Tinh toan thiét ké cap nudc cho cong truong:

4.1). Lua chon va bo tri mang cdp nudoc.

- Khi vach tuy&n mang lu6i cdp nuéc can dua trén cdc nguyén tac:

+ Téng chiéu dai dudng 6ng 12 ngan nhAt.

+ Duong 6ng phai bao trim cac doi tugng dung nudc.

+ Chi y dén kha nang phai thay d6i mot vai nhanh dudng 6ng cho phu hop
v6i cdc giai doan thi cong.

+ Hu6ng van chyén chinh ctua nuéc di vé cudi mang ludi va vé cac diém
dung nudc 16n nhat.

+ Han ché bo tri cac duong 6ng qua cac dudng 6t6 cac nit giao thong...

- Tlr cdc nguyén tac trén nudc phuc vu cho cong trudng dugc 1ay tir mang
luGi cdp nudc cua thanh phd. Trén cong truong dugc bo tri xung quanh cac khu
nha tam dé phuc vu sinh hoat cho cong nhan vién va dudng 6ng nuéc con dugc

kéo vao noi bo tri may tron bé tong phuc vu cong tac tron vira.



4.2). Tinh todn luu luong nudc diung va xdc dinh duong kinh 6ng cdp nudc.
a). Luong nudc diung cho san xudt.
Q, lwong nudéc dung cho san xuat.

EEAdk, o

n.3600
- S, Tram san xuat thi i dung nuéc: 1 tram ria soi da, 1 tram tron

Q =

vita, 1 tram bao dudong bé tong.
- A, luong nuéc tiéu chuan dung cho tram san xuat thit i trong mot ca
+ 1 tram tron vira
Cong tac xay: 19,1 x250 = 4774 (1/ca).
Cong tac trat: 64 x0,015x250 = 240 (1/ca)
= 2>, = 5015 (I/ca)
+ 1 tram bao duong bé tong : 400 (I/ca)

+ Tu6i gach : 250 1/ 1000vién = 250.%=13130(I/ca)

+ Tong cong luong nuée dung cho san xuat la: 18144 (I/ca)
> Kg =1,2 1a hé s6 sir dung nuéc khong diéu hoa trong gio.

» N=81laso gio dung nudc

| 18144x1,2
b). Luong nuoc dung cho sinh hoat tai cong truong.
N.B.Kg

Q=360 (1°)
» N la so cong nhan trong ca dong nhat : 229 (Nguoi)
> B la luong nué6c tiéu chuian dung cho 1 nguodi ¢ cong truong
B =20(1/nguoi)
> K,;=12;n=8

L o, - 229x20x1,2
>~ 7 8x3600

¢). Luong nuodc diung cho ciiu hoa.

=0,19(1/s)

> Can cit theo do dé chay va kho6 chay cua nha.

» Cac kho, canh ctra, cop pha, ximang va lan trai cong nhan la
nhirng loai nha dé chay.

» Cac kho thép la loai nha kho chay.



» Tu bang ta udéc luong duoc lwong nuée dung cho citu hoa la :
Q,=10(I/s)

d). Luong nuoc dung cho khu lan trai cong nhdn.
0, = N,.B.K,.K,

24.3600

» N, la s6 ngudi 6 trong lan trai N, =115(ngudi)

> B, la luong nuéc tiéu chuian dung cho 1 nguoi ¢ khu lan trai
B, =25(1/ nguoi)

> K, la hé s6 ké dén s6 ngudi sit dung nuée dong thoi K =0,8

> K,=1,2

- Q, _115x25x0,8x1, 2

24x3600
< Luong nuéc téng cong cho cong truong la:

Q=0,756+0,19+10+0,032=10,98(1/s)

=0,032(1/5s)

+» Tinh toan duong kinh 6ng dan nuéc tam:

_[4Q [ &iL23 _
D‘\/;z.v.looo‘\/ 314 x 100G LA™

> Vay ta chon duong kinh éng dan nuéc ¢6 duong kinh 120 (mm)

» Nudc duoc lay tir mang luéi cAp nude caa thanh phé, chat luong bao
dam

» Puong ong duoc dat sau duéi dat 25 cm

> Nhirng doan duong ong di qua duong giao thong déu c6 tam dan
bao vé

> Duong ong nudc duoc lap dat theo tién trién cua thi cong va lap dat
theo so do phéi hop vira nhanh cut vira vong Kin.

Céc ong phu dén dia diém sir dung 1a ®32 (mm). Poan ddu va cudi thu

hep thanh @15 (mm).

5) Tinh toan thiét ké cap dién cho cong truong:

5.1). Tinh todn nhu cdu sit dung dién cho cong truong.

a). Cong sudt cdc phuong tién thi cong.

Tén may S6 luong | Cong suat may | Tong cong suat
TT
Mady cit, u6n thép 1 3,5 KW 3,5 KW
2 |Mdy cua lién hiép 1 3 KW 3 KW




\ 3 ]Dﬁm dui ] 4 ] 1,2 KW \ 4,8 KW |
| 4 ’Céin cdu ] 1 | 90 KW \ 90 KW |
| 5 |Méy tron | 1 | 4,1 KW | 4,1 KW |

Téng cong suat : P, = 105,4 (KW).

b). Cong sudt dung cho dién chiéu sdng.

o Cong suat cho | Dién tich | Cong
Noi tiéu thu ) )

STT ' 1 don vi (W) | chiéu sang | suat
1 |Nha ban chi huy 15 64 960
2 |Kho 3 95 285
3 |Noi dat can ciu 5 6 30
4 |Bai vat lieu 0,5 110 55

5 |Céac duong day dan chinh 8000 0,25 1250
6 |Cic dudng day din phu 2500 0,2 500

Téng cong suat : P, = 3,08 (KW).
Téng cong suat dién phuc vu cho cong trinh 1a :
P=1,1.R,.2P,/cosp + K, . 2P,).

Trong d6: 1,1 : Heé s6 ké dén su t6n that cong sudt trong mach dién.

cos@ : Hé s6 cong suat; cosep = 0,75.

K, =0,75; K,=1.
= P=1,1.(0,75.105,4/ 0,75 + 1. 3,08) = 119,33 (KW).

5.2). Tinh todn lua chon tiét dién ddy dan.
a). Chon dady dan theo do bén.

- D€ dam bao cho day dan trong qud trinh van hanh khong bi tai trong ban

than

hoac anh hudng clia mua bao 1am dit day gay nguy hiém, ta phai chon day

dan c6 ti€t dién da 16n. Theo qui dinh ta chon ti€t dién day dan doi véi cac

truong hop sau:

+ Day boc nhua céch dién cho mang chi€u sdng : S =1 (mm?).

+ Day néi véi cdc thiét bi di dong : S = 2,5 (mm?).

+ Day néi vé6i cac thiét bi tinh trong nha : S = 2,5 (mm?).

+ DAay noi véi cdc thiét bi tinh ngoai nha : S =4 (mm?).

b). Chon tiét dién ddy dan theo diéu kién ton thdt dién dp.
S=100.2P.1/(k. V. [Au]).

Trong d6: 2P : Cong sudt truyén tai tong cong trén toan mach.



I : Chiéu dai dudng day.
[Au] : Ton that dién 4p cho phép.
k  : Heé so ké dén anh hudng cua day dan.
V, :Dién thé€ day dan.
c). Tinh todn tiét dién ddy dan chinh tr tram dién dén ddu nguon cong
trinh.
- Chiéu dai day dan : 1 = 100 (m).
- Tai trong trén 1m duong day :
q=119,33 /100 = 1,1933 (KW/m).
- Tong momen tai :
YP.1=q.1?/2=1,1933.100%/2 =5966,5 (KWm).
- Dung loai day dan dong = k =57
- Tiét dién day dan véi: [Au] = 5%
S=100.5966,5.10°/ (57 .380%.5) = 14,5 (mm?).
Chon day dan c6 tiét dién 16 (mm?).
d). Tinh todn tiét dién ddy ddn tix tram ddu ngudn dén cdc mdy thi cong.
- Chiéu dai day dan : 1 = 80 (m).
- Téng cong suat st dung : 2P = 105,4 (KW).
- Tai trong trén 1m dudng day :
q=105,4/80=1,3175 (KW/m).
- Tong mo6 men tai trong :
YP.1=ql*/2=1,3175.80%/2 =4216 (KWm).
- Dung loai day dan dong = k =57
- Tiét dién day dan véi: [Au] = 5%
S=100.4216. 10/ (57 . 380%. 5) = 10,244 (mm?).
Chon day din c6 tiét dién 16 (mm?).
e). Tinh todn tiét dién ddy ddn tix tram ddu nguon dén mang chiéu sdng.
- Chiéu dai day dan : 1=200 (m).
- Téng cong sudt st dung : 2P = 3,08 (KW).
- Tai trong trén 1m duong day:
q = 3,08 / 200 = 0,0154 (KW/m).
- Tong mo6 men tai trong:
YP.1=ql*/2=0,0154.200%/2 =308 (KWm).
- Dung loai day dan dong = k=57.
- Tiét dién day dan vé6i: [Au] = 5%
S=100.308 .10°/ (57 . 380%. 5) =1,439 (mm?).



- Chon day dén cé ti€t dién 4 (mm?).

Vay ta chon day ddn cho mang dién trén cong truong la loai day dong c6
tiét dién S = 16 (mm?) vé6i [I] = 300 (A).

/). Kiém tra ddy ddn theo diéu kién cuong dé voi dong 3 pha.

I[=P/ (1,73 .U,. cosp).s

Trong d6: P =119,33

coseo = 0,75

= 1=119,33.10°/(1,73.380.0,75) = 242 (A) < [I] = 300 (A).

Day dan dam bao diéu kién cudng do.

5.3).Bo’ tri mang ludi ddy dan va vi tri cdp dién cia cong truong.

- Nguyén tac vach tuyén 1a sao cho dudng day ngan nhat, it chuéng ngai
vat nhat, duong day phai mic & mot bén dudng di dé dé thi cong, van hanh stra
chita, va két hop dugc vdi viéc bo tri den duong, dén bao vé, dudng day truyén
thanh... ddm bao kinh t&, nhung phai chi y khong lam can trd giao thong va su
hoat dong clia cdc can truc sau nay... Phai tranh nhiing noi nao s€ lam muong
ranh.

- Tt nhitng nguyén tic vach tuyén trén dién phuc vu cho cong trudng duoc
lay tr mang ludi cip dién cua thanh phd. Trén cong truong mang luéi dién dugc
bo tri xung quanh cac khu nha tam va duogc kéo ca dén vi tri cin truc thdp

phuc vu cho viéc di€éu chinh may thuc hién thi cong cong trinh.



I THIET KE BO TRI TONG MAT BANG THI CONG:
1) B6 tri can truc thap, may va cac thiét bi xay dung trén cong truong:
1.1). Bé'tri cdn truc thdp.
a). Lua chon loai cdn truc, sé luong.
- Theo nhu da trinh bay & phan trén thi ta da chon loai can truc thap TOPKIT
POTAIN/23B cua Dic, c6 cac thong s6 ky thuat:
[R] =50(m); [H] =59.8(m); [Q]= 12(Tén).
- Do diéu kién mat bang ciing nhu dién tich cong trinh nén ta chon 1 can truc
thdp c¢6 dinh tai chd, déi trong & trén cao. Cén truc thdp duoc diat & chinh gitta
cong trinh theo chiéu dai c6 thé phuc vu thi cong & diém xa nhat trén mait bing.
b). Tinh todn khodng cdch an toan.
L=a+(1,2+03+1)=15+(1,2+0,3+1)=4 (m).
Trong do: a : 1/2 bé rong chan cén truc.
1,2 m: Chiéu rong gido thi cong cong trinh.
0,3 m: Khoang céach tlr gido thi cong d€n mép cong trinh.
I m : Khoang hé an toan cua can truc.
Vay khoang cdch an toan tlr taim can truc dén mép cong trinh mot khoang 1a 4
m.
c). Bo' tri trén tong mdt bdng.
- Can truc thap dugc bo tri & phia tay cong trinh, c¢6 vi tri dat & chinh gitra cach
mép cong trinh mot khoang 2,5 m ( hay con goi la khoang cach an toan).
1.2). bo'tri thdng tdi.
a). Lua chon loai thdng tdi, sé luong.
- Van thang dugc st dung d€ van chuyén vat liéu 1én cao.
- Chon loai mdy van thang : St dung van thang PGX- 800 -16.
Bang 13: Bang thong so0 k¥ thuat cia may van thang.

Stric nang 0,8t Cong suat dong co 3,1IKW
Do cao nang 50m Chiéu dai san van tai 1,5m
Tam v6i R 1,3m | Trong lugng may 18,7T
Van toc nang 16m/s

- Van thang dugc st dung d€ van chuyén ngudi 1én cao: em ciing chon loai
van thiang trén. Van thang van chuyén ngudi Ién cao duoc bo tri & phia doi dién
bén kia cong trinh so v&i can truc thap.

b). Bo tri trén tong mdt bdng.

- Nhitng cong trinh xay dung nha cao ting c6 can truc thap thi thang tai

phai tuan theo nguyén tic: Néu can truc thdp ding c6 dinh, thi vin nén bo tri



thang tai vé phia cong trinh khong c6 dudng céin truc thdap, dé dan mat bing
cung cap, chuyén chd vat liéu hodc boc x€p céu kién nhung n€u mat biang phia
khong c6 cin truc hep, khong di dé nap va s dung thang tai, thi c6 thé lap
thang tai vé cung phia ¢6 cén truc, & vi tri cang xa can truc cang tot.

- Dua vao nguyén tic trén, trén téng mit bing thiang tai dugc bo tri duoc
bo tri vao hai bén cong trinh phia khong c¢6 céan truc thdp nhim thuan tién cho
viéc chuyén chd vat liéu, dan mat bang cung cap va boc x€p cdu kién.

1.3). BO' tri mdy tron bé tong.

a). Lua chon mdy, so lugng.

-0 day do stt dung nguén bé tong thuong phdm vi vay ma ta chon 6t6 van
chuyén bé tong thuong pham va 6t6 bom bé tong

+ O t6 van chuyén bé tong thuong phdm : Mi hieéu KamAZ-5511

+ O to bom bé tong: Mi hieu Putzmeister M43 dé bom bétong 1én cic
tang dudi 12 tang.

b). B tri trén tong mdt bdng.

Vi thing tai chuyén van chuyén céc loai nguyén vat liéu c6 trong luong
nho va kich thuéc khong 16n nhu: gach xay, gach Op lat,vita xay, trat, cac thiét
bi vé& sinh, thié€t bi dién... Nén & day viéc bo tri may tron bé tong dugc bo tri &
nhitng noi ¢6 thang tai tic 1a hai bén cong trinh noi khong ¢é can truc thap.

2) Bo6 tri duong van chuyén:

- Khi thiét k€ quy hoach mang luéi dudng cong trudng, can tuan theo cac
nguyén tac chung sau:

+ Triét dé sir dung tuyén dudng hién cé & cac dia phuong va két hop su
dung cac tuyén duong vinh clru xay dung.

+ Can ct vao cdc so do dudng van chuyén hang dé thi€t k€ hop 1i mang
lu6i dudong, dam bao thuan tién viéc van chuyén cac loai vat liéu, thi€t bi ... Va
giam t6i da 1an boc x€p.

+ D€ dam bao an toan xe chay va ting nang sudt van chuyén, trong diéu
kién thuan 1¢i nén thiét k&€ dudng cong trudong 1a dudong mot chiéu.

+ Tranh lam duong qua khu dat trong trot, khu dong dan cu, tranh xam
pham va giao cat vdi cac cong trinh khdc nhu kénh muong, dudng dién, 6ng
nudc... tranh di qua vung dia chat xau.

- Qua nhitng nguyén tic trén em bo tri dudng cong trudong 1a dudng mot
chiéu vong quanh cong trinh xay dung, di tir duong Giai Phéng di vao thong
qua cong chinh. Trén cong trudong dugc bo tri 2 cong, mot cong di tixr dudng
Giai Phong vao, con cong kia di tir dudng phia Tay cong trinh gidp cho viéc van

chuyén cac nguyén vat lieu duoc dé dang trdnh gay va cham.



3) B6 tri kho bai cong truong, nha tam:

- Nha tam cong truong dugc bo tri sat hang rdo bao vé & phia Tay, Bac,
Nam. C4c nha tam dugc b6 tri nhu vay 1a dé thuan tién khong lam anh hudng
dén céc cong tdc thi cong cling nhu van chuyén trén cong trudng, khu nghi ngoi
lam viéc cua can bo cong nhan vién dugc bd tri & noi c6 hudng gié tot, tranh 6n

tao di€u kién lam viéc t6t nhat cho cdn bo cong nhan vién.

- Céc kho bai: c6 mot s6 kho bai dugc bo tri & mép phia Tay cong trinh noi
c6 can truc thdp, bo tri xung quanh céan truc thdp gitp thuan tién cho viéc ciu
lap vat liéu lén cao, mot s6 cdc kho bai khac do diéu kién dién tich mat bang
hep nén dugc dua vao trong tang 1 cua cong trinh, mot s6 kho khac thi duge dat

O vi tri noi ¢6 van thiang thuan tién cho viéc van chuyén vat liéu 1én cao.



CHUONG IV: AN TOAN LAO PONG.

1) Tam quan trong:

- Ngay nay cdn dé an toan 1a van dé rit quan trong cua hiu hét cic nganh
va cdc linh vuc, doi khi 1a van dé bidc xdc, nan giai ctia xa hoi va da dén muc do
bdo dong. Trong phan nay ta chi dé cap t6i van dé an toan trong thi cong nha
nhiéu ting.

- Do diac diém nha nhiéu ting c6 do cao 16n t6i hang tram mét, khoi luong
cong viéc rat 16n, thiét bi thi cong thi nhiéu ching loai. Cho nén vin dé an toan
trong thi cong nha nhiéu tdng 1a van dé duoc cdc nha thau xay dung ciing nhu
cht dau tu dac biét quan tam.

- Trude khi cong trinh dugc khoi cong, thi ngay tir cong tac thi€t ké cling
da phai dua ra cdc bién phap dé bao dam an toan trong thi cong. Vé nha thau
xay dung day la vdn dé dic biét phai quan tam va phai coi day 1a mot phan ké&
hoach quan trong ctia cong trinh. Con truong hop c6 nha thau phu thi gitta nha
thau chinh va nha thau phu phai cé su thong nhit v6i nhau dé dam bio an toan.
Dong thoi trén cong trudng budc phai c6 cdan bd chuyén trach vé an toan lao
dong.

- Bao dam an toan cho nguoi cong nhan lam viéc: Pay la van dé can duoc
dat 1én hang dau. Nguoi cong nhan phai duoc trang bi nhitng kié€n thitc co ban
vé an toan lao dong, phai trang bi day du nhitng thiét bi an toan cho ngudi cong
nhan nhu: mii bao hiém, day an toan, quian 4o bao ho lao dong, ging tay gidy
dép...

2) An toan lao dong Kkhi thi cong coc khoan nhoi:

- Khi thi cong coc ép can phai huéng din cong nhan, trang bi bao ho, kiém
tra an toan cac thié€t bi phuc vu.

- Chap hanh nghiém chinh ngat quy dinh an toan lao dong vé sir dung, van
hanh mdy ép, dong co dién, cin cdu, mdy han dién cdc hé toi, cap, rong roc.

- Céc khoi doi trong phai duoc chong x€p theo nguyén tic tao thanh khoi
6n dinh. Khong dugc dé khoi doi trong nghiéng, roi, do trong qud trinh thir coc.

- Phai chap hanh nghiém ngat quy ch€ an toan lao dong & trén cao: Phai c6
day an toan, thang sat 1én xuong....

3) An toan lao dong trong thi cong dao dat:

a). Pao ddt bang may dao gau nghich.

- Trong thoi gian may hoat dong, cam moi ngudi di lai trén mai doc tu
nhién, ciing nhu trong pham vi hoat dong ctia mdy khu vuc nady phai c6 bién
béo.

- Khi van hanh mdy phai kiém tra tinh trang mdy, vi tri dat mdy, thiét bi an
toan phanh ham, tin hiéu, am thanh, cho may chay thu khong tai.



- Khong duoc thay déi do nghiéng clia mdy khi gdu xtc dang mang tai hay
dang quay gan. Cdim ham phanh dot ngot.

- Thudong xuyén kiém tra tinh trang cua day cap, khong duoc dung day cap
da noi.

- Trong moi truong hop khoang cach gitta ca bin mdy va thanh h6 dao phai
>1m.

- Khi d6 dit vao thung xe 0 t6 phdi quay gdu qua phia sau thing xe va
ding gau & gitta thung xe. Sau d6 ha gau tir tir xuéng dé do dat.

b). Pao ddt bang thu cong.

- Phai trang bi di dung cu cho cong nhan theo ch€ do6 hién hanh.

- Dao dat ho méng sau méi tran mua phai rac cét vao bac Ién xuéng tranh trugt, nga.

- Trong khu vuc dang dao dat nén c6 nhiéu ngudi cung lam viéc phai bo tri
khoang cach gilta nguoi nay va nguoi kia dam bao an toan.

- C4dm bo tri nguoi lam viéc trén miéng ho dao trong khi dang cé nguoi
1am viéc & bén du6i ho dao cung 1 khoang ma dét ¢6 thé roi, 16 xuong ngudi &
bén dudi.

4) An toan lao dong trong cong tac bé tong:

a). Ldp dung, thdo dé dan gido.

- Khong dugc st dung dan gido: C6 bién dang, ran nit, mon gi hoac thi€u
cdc bo phan: méc neo, giang ....

- Khi h¢ gitra san cong tac va tuong cong trinh > 0,05 (m) khi xay va 0,2 (m) khi trat.

- C4c cot gian gido phai duoc dat trén vat ké 6n dinh.

- C4m x€&p tai 1én gian gido, noi ngoai nhitng vi tri da qui dinh.

- Khi dan gido cao hon 6m phai lam it nhat 2 san cong tdc: San lam viéc
bén trén, san bao vé bén dudi.

- Khi dan gido cao hon 12 (m) phai lam ciu thang. P9 d6c cua ciu thang <
60°

- L6 hong ¢ san cong tac d€ 1én xudng phai c6 lan can bao vé & 3 phia.

- Thuong xuyén ki€m tra tit ca cdc bo phan két cdu clua dan gido, gid do,
dé kip thoi phat hién tinh trang hu hong cuia dan gido dé c6 bién phdp stra chita
kip thoi.

- Khi thdo d& dan gido phai c6 rao ngan, bién cAm ngudi qua lai. CAm thdo
d& dan gido bang cdch giat do.

- Khong dung lap, thdo dd hodc lam viéc trén dan gido va khi troi mua to,
giong bao hoac gi6 cap 5 trd 1én.

b). Cong tdc gia cong, ldp dung vdn khuon.

- Coffa dung dé d& két cau bé tong phai duoc ché€ tao va liap dung theo
ding yéu cau trong thiét k&€ thi cong da duoc duyét.



- Coffa ghép thanh kh6i 16n phai dam bao vitng chic khi cdu lap va khi cau
lap phai tranh va cham vao cdc bo két cau da lap trudce.

- Khong duoc dé trén coffa nhing thiét bi vat liéu khong c6 trong thiét k€&, ké ca khong
cho nhiing ngudi khong truc tiép tham gia vao viéc d6 bé tong ding trén van khuon.

- Cdm dat va chat xép cac tdm coffa cdc bd phan cta coffa 1én chi€u nghi
cdu thang, 1én ban cong, cdc 16i di st canh 16 hong hodc cdc mép ngodi cua
cong trinh. Khi chua giang kéo ching.

- Tru6c khi d6 bé tong can bo k§ thuat thi cong phai kiém tra coffa, nén c6
hu hong phai stra chita ngay. Khu vuc stra chita phai ¢6 rdo ngan, bién bdo.

c). Cong tdc gia cong, ldp dung cot thép.

- Gia cong cot thép phai dugc tién hanh & khu vuc riéng, xung quanh c6
rao chin va bién b4o.

- Cat, uon, kéo co6t thép phai dung nhiing thi€t bi chuyén dung, phai ¢6
bién phdp ngin ngira thép vang khi cét c6t thép c6 doan dai hon hodc bang 0,3
(m).

- Ban gia cong c6t thép phai duoc ¢6 dinh chac chin, n€u ban gia cong cot
thép c6 cong nhan lam viéc & hai gia thi & gitta phai c6 ludi thép bao vé cao it
nhat 1a 1,0 (m). Co6t thép da 1am xong phai dé ding chd quy dinh.

- Khi néan thang thép tron cudn bing may phai che chian bao hiém & truc
cuon trude khi mé may, ham dong co khi dua dau noi thép vao truc cuon.

- Khi gia cong c6t thép va lam sach ri phai trang bi day du phuong tién bao
vé ca nhan cho cong nhan.

- Khong dung kéo tay khi cat cdc thanh thép thanh cdc mau ngan hon 30
(cm).

- TruGc khi chuyén nhitng tdm luéi khung cot thép dén vi tri 1ap dat phai
ki€ém tra cdc m6i han, nit buoc. Khi cit bo nhitng phan thép thira & trén cao
cong nhan phai deo day an toan, bén duéi phai c¢6 bién bao. Khi han c6t thép
cho can tuan theo chat ch&€ qui dinh cua quy pham.

- Buoc c¢6t thép phai dung dung cu chuyén diung, cdm budc bang tay cho
phéap trong thiét ké.

- Khi dung ldp co6t thép gdn duong ddy ddn dién phdi cdt dién, truong hop
khong cdt duoc dién phdi c¢é bién phdp ngdn ngita cot thép va cham vao ddy
dién.

d). D6 va dam bé tong.

- Trudc khi d6 bé tongcdn bo k§ thuat thi cong phai ki€m tra viéc lap dat
van khuon, cot thép, dan gido, san cong tdc, dudng van chuyén. Chi duogc ti€n
hanh d6 sau khi da ¢6 van ban xdc nhan.

- Loi qua lai duéi khu vuc dang dé bé tong phai ¢6 rao ngan va bi€n cam.



Trudong hop bat buoc ¢6 ngudi qua lai cdn 1am nhitng tdm che & phia trén 16i
qua lai do.

- Cdm nguoi khong c6 nhiém vu ding & san rét vita bé tong. Cong nhan
1am nhiém vu dinh huéng, diéu chinh mdy, vdi bom dé bé tong phai c6 gang,
ung.

- Khi ding didm rung dé dam bé tong can:

+ Noi dat véi vo dam rung.

+ Dung day budc cach dién ndi tir bang phan phoi dé€n dong co dién cua
dam.

+ Lam sach dam rung, lau kho va quén day dan khi lam viéc.

+ Nglrng dam rung tir 5 + 7 phit sau moi 1an lam viéc lién tuc tir 30 + 35
phut.

+ Cong nhan van hanh may phai duoc trang bi ung cao su cach dién va cac
phuong tién bao vé ca nhan khac.

e). Bdo dudng bé tong.

- Khi bao dudng bé tong phai dung dan gido, khong dugc ding I1én cac cot chong hoac
canh coffa, khong dugc dung thang tua vao cac bo phan két cau bé tong dang bao dudng.

- Bao dudng bé tong vé ban dém hoac nhitng bo phan két cau bi che khuat
phai c6 deén chiéu sang.

g). Thdo dé van khuon.

- Chi dugc thdo d& van khuon sau khi bé tong da dat cuong do6 qui dinh
theo hudng dan cua cdn bo k¥ thuat thi cong.

- Khi thdo d& coffa phai thdo theo trinh tu hop 1y phéai cé bién phap dé
phing coffa roi, hodc két cau cong trinh bi sap d6 bat ngo. Noi thdo coffa phai
c6 rao ngan va bién bdo.

- Trudc khi thao coffa phai thu gon hét cac vat liéu thira va cac thi€t bi dat
trén cdc bo phan cong trinh sap thdo van khuon.

- Khi thao van khuon phai thuong xuyén quan sat tinh trang cac bo phan két cau, néu
c6 hién tuong bién dang phai nging thdo va bao cdo cho can b k¥ thuat thi cong biét.

- Sau khi thdo van khuon phai che chdn cédc 16 hong cua cong trinh khong
duoc dé coffa da thao lén san cong tac hoac nam coffa tir trén xuong, coffa sau
khi thdo phai dugc dé vao noi qui dinh.

- Thdo d& coffa doi v6i nhitng khoang d6 bé tong cot thép ¢6 khau do 16n
phai thuc hién diy di yéu ciu néu trong thiét k€ vé chong d& tam thoi.

5) Cong tac lam mai:

- Chi cho phép coéng nhdn lam cdc coéng viéc trén mdi sau khi cdn bo ky
thudt da kiém tra tinh trang két cdu chiu luc ciia mai va cdc phuong tién bdo

dam an toan khdc.



- Chi cho phép dé vat liéu trén mai & nhitng vi tri thi€t k€ qui dinh.

- Khi d€ cdc vat liéu, dung cu trén mai phai c6 bién phap chong lan, truot
theo mai doc.

- Khi xay tuong chan mdi, lam méang nudc can phai c6 dan gido va ludi bao
hiém.

- Trong pham vi dang ¢6 ngudi lam viéc trén mai phai c6 rao ngan va bién
cdm bén dudi d€ tranh dung cu va vat liéu roi vao ngudi qua lai. Hang rao ngan
phai dat rong ra mép ngoai ctia mdi theo hinh chi€u bang vdi khoang > 3 (m).

6) Cong tac xay va hoan thién:

a). Xdy tuong.

- Kiém tra tinh trang cta gidn gido gid d& phuc vu cho cong tdc xay, kiém
tra lai viéc sip x€p bo tri vat liéu va vi tri cong nhan ding 1am viéc trén san
cong tac.

- Khi xay dén do cao cdch nén hodc san nha 1,5 (m) thi phai bic gian gido, gid do.

- Chuyén vat liéu (gach, vita) 1én san cong tic & do cao trén 2 (m) phai
dung cdc thi€t bi van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao
khong roi d6 khi nang, cdm chuyén gach bing cich tung gach 1én cao qua 2
(m).

- Khi 1am san cong tdc bén trong nha dé xay thi bén ngoai phai dat rao
ngan hodc bién cam cédch chan tudng 1,5 (m) néu do cao xay < 7,0 (m) hoic
cdch 2,0 (m) né€u do cao xay > 7,0 (m). Phai che chdn nhitng 16 tudng & ting 2
trd 1én néu ngudi c6 thé lot qua duoc.

- Khong dugc phép :

+ Ding & bo tudong dé xay.

+ Di lai trén bo tuong.

+ Dang trén mai hat dé xay.

+ Tua thang vao tudng mdi xay dé 1én xudng.

+ D€ dung cu hoic vat liéu 1én bd tudng dang xay.

- Khi xay néu gap mua gié (cdp 6 trd 1én) phai che day chong d& khoi xay
can than dé€ khoi bi x6i 16 hoac sap do, dong thdi moi ngudi phai dén noi an nap
an toan.

- Khi xay xong tuong bién vé mia mua bdo phai che chin ngay.

b). Cong tac hoan thién.

Str dung dan gido, san cong tac lam cong tac hoan thién phai theo su hudng dan cua
can bo ky thuat. Khong dugc phép dung thang dé 1am cong tac hoan thién & trén cao.

Cén bo thi cong phai dam bao viéc ngat dién hoan thién khi chudn bi trat,
son,... 1én trén bé mat cta hé thong dién.

*Trat :



- Trat trong, ngoai cong trinh can s dung gian gido theo quy dinh ctia quy
pham, dam bédo 6n dinh, vitng chic.

- C4m dung chat doc hai dé 1am vita trat mau.

- Pua vita Ién san tadng trén cao hon 5 (m) phai dung thi€t bi van chuyén
lén cao hop ly.

- Thung, x6 ciing nhu cdc thiét bi chita dung vita phai dé & nhitng vi tri
chic chan dé tranh roi, truot. Khi xong viéc phai co rira sach s& va thu gon vao
1 ché.

* Quét voi, son:

- Gian gido phuc vu phai dam bao yéu ciu cua quy pham chi dugc dung
thang tua dé quét voi, son trén 1 dién tich nhé & do cao cach mat nén nha (san)
<5 (m).

- Khi son trong nha hoac dung cac loai son c6 chita chat doc hai phai trang
bi cho cong nhan mit na phong doc, truGc khi bat ddu lam viéc khoang 1gid
phai ma tat ca cac cura va cac thi€t bi thong gié ctia phong do.

- Khi son, cong nhan khong dugc lam viéc qud 2 gio.

- Cadm nguoi vao trong buong da quét son, voi, c6 pha chat doc hai chua
kho va chua duoc thong gié tot.

Trén day la nhitng yéu cdu ciia quy pham an toan trong xdy dung. Khi thi

cong cdc cong trinh cdn tudn thu nghiém ngdt nhitng quy dinh trén.



