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2.1 KIEN TRUC
2.2 Gi®i thiéu vé cong trinh

Cong trinh nha diéu hanh taxi Mai Linh — T.P Ha Long duoc xay dung trén khu dat
rong 3100 m2 thude To6 10 Khu 4 Hau Can, P.Bai Chay, TP. Ha Long - tinh Quang Ninh.
Dién tich xay dyng cua cong trinh 1a 375,84 m2, cao 8 tang véi day du cac phong lam

viée,phong hop... trang thiét bj 1am viéc hién dai, dap ung tot nhat nhu cau lam viéc caa
cac nhan vién cong chuec.
2.3 Diéu kién tw nhién, kinh té xa hoi
1.2.1 Sw can thiét phai dau tw xay dwng céng trinh

P4t nudc ta dang trong thoi ky doi mai - thoi ky cong nghiép hoa, hién dai hoa.
Cung Vvéi su phat trién manh mé ctia nén kinh t€ toan cau, Viét Nam dang ding trudce rat
nhi€u co héi, hoi nhap dé bat kip voi cac nudc trong khu vuc cling nhu cac nudc trén toan
thé gioi. Hoa cung voi sy phat trién cta ca nudc, trong nhirng nam qua cac cong trinh xay
dung nudce ta cling phat trién manh mé&. Ha Long la mét trong nhitng  tinh thanh phé 16n
dang phat trién rat manh. Su canh tranh quyét liét cua rat nhiéu hang taxi trén dia ban
thanh pho Ha Long vé diéu kién lam viéc va phuc vu khach hang.Vi vay dé phuc vu cong
tac quan ly va dap tng tot nhat nhu cau lam viéc cia cong nhan vién chirc nén nha di¢u
hanh taxi Hoa Phugng dugc xay dung trén co s& do.

1.2.2 Piéu kién twr nhién khu dat xay dwng cong trinh
1.2.2.1 Piéu kién dja hinh

Cong trinh nha diqéu hanh taxi Mai Linh — T.P Ha Long dugc xay dung trén khu dat
rong 3100 m2 thudc T(A)‘IO Khu 4 Hau Can, P.Bai Chay, TP. Ha Long - tinh Quang Ninh,
nén kha thuan 191 cho di€u kién thi cong sau nay.

1.2.2.2 Piéu kién dia chat

~ Khu vyc xay dung da dugc khoan tham do dé x@y dyng nha cao tang. Mit cat dia
chat khu vyc da dugc co quan chirc nang c6 thdm quyén kiém duyét va 1a co s¢ cho viée
thiét ké nén mong cong trinh.

1.2.2.3 Diéu kién khi hau

Cong trinh nam trong ving khi hau chung ciia thanh phd Hai Phong.

Nhiét do:
- Nhiét do trung binh nim : 27°C.
- Cao nhat : 38,5°C
- Thap nhat : 10°C

Nhiét d6 bién d6i theo muia mang tinh chat khi hau ctia mién Bic .
Gio:
- Huéng gi6 chinh muahé  : Tay - Tay Nam

- Huéng gié chinh mua déng : Bic - Pong Bic.
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, - Thang c6 strc gi6 manh nhat 12 thang 8, thang c6 sttc gié yéu nhat 13 thang
11, toc d gié manh nhat 1a 28m/s.

Néng:
- Thang ning 16n nhat: thang 6-7
- Thang nang it nhat: thang 11-12
D6 am khong khi:
- D6 4m trung binh hang nim 1a: 85%
- D6 4m cao nhit dat: 90% ( vao thang 3, 4)
- D6 4m thap nhat khoang: 50- 60% ( vao mua hanh khé thang 11,12)
- Lugng mua trung binh ndm: 1526 mm
1.2.3 Piéu kién kinh té - xa héi, ky thuat khu dat xay dwng cong trinh
1.2.3.1 Diéu kién xa hoi

Nhan déan co6 truyén thong chap hanh tét chinh sich ciia Pang, phap luat cia Nha
nudc, mat khac nguoi dan & day rat hiéu hoc, ¢6 tinh than doan két cao. Tinh hinh an ninh
chinh tri & day c6 thé néi 1a 6n dinh, khong c6 gi gay anh huong tdi cong tac to chuc thi
cong dy an.

1.2.3.2 Diéu kién ky thuat

- Puong giao théng

Cong trinh tiép gidp voi dudng nho nén cé luong giao thong qua lai khong nhiéu,
xung quanh khu vyc cong trinh c6 nhiéu duong ndi1 khu du rong, rat thuan loi cho nhu cau
di lai.

- Thong tin lién lac

Do cong trinh duge xy dung trén dia ban T.P Ha Long nén thong tin lién lac rat
thudn tién cho nhu cau lién lac d4p trng t6t nhu cau xay dung cong trinh.

- Mit bang xay dung

Mit bang khu vyc xdy dung cong trinh twong dbi rong va bang phang, c6 khoang
cach véi cac cong trinh phu cén, rat thuan lgi cho viéc bd tri may moc va xe co gidi trong
qua trinh thi cong.

- May moc va cac phuong tién ky thuat

Hai Phong Ia thanh phé phat trién, trén dia ban ¢6 nhiéu cong ty xi nghiép ¢ du kha
nang dé cung cap may moc hién dai thi cbng cong trinh nay.
1.3 Giai phap kién trac
1.3.1 Giai phap quy hoach

Cong trinh nha diéu hanh taxi Mai Linh — T.P Ha Long dugc xay dung trén khu dét
rong 3100 m2 thudc T6 10 Khu 4 Hau Can, P.Bai Chay, TP. Ha Long - tinh Quang Ninh,
nén kha thuén 191 cho di€u kién thi cong sau nay.
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Téng mit bang dugce phéan chia thanh cac khu chirc ning riéng biét. Bao gom: khu
xudng stra chira 6 t6, Khu vuc nha xe,khu vyce lam viéc.

T chirc giao théng cua cong trinh bao gdm nhitng dudng giao théng ndi bo da 1ém,
bb tri hop 1y dé phuc vu di lai ctia cdng nhan vién chiic . Ngoai ra con c6 kha ning phuc vu
chira chay khi can thiét. Bén canh cac duong giao thong, bén ngoai 1a cac truc dudng chinh
cua thanh phé rt thuan tién cho viéc di lai cho moi nguoi.

1.3.2 So’ b6 phwong dn kién tric
1.3.2.1 Giai phap vé mat bang
Dién tich khu dét: 3100 m2. Dién tich xay dung: 375,84 m2.

Cong trinh nha diéu hanh taxi Mai Linh cao 8 ting va cau thang b6 cung 1 budng
thang may Mit dung chinh 13y theo hudng Dong Nam. Nhin tong thé cong trinh ¢ hinh
dang kién trac kha dep.

* Tang 1

Nhin trén mit bang ta thiy cong trinh dugc thiét ké kha hop 1y ph hop véi muc dich
va tinh ning 1am viéc. Trude cira vao chinh cuia nha diéu hanh taxi Hoa Phuong 1 gara 6
t6 duoc b tri hai bén. Cac phong chitc nang phuc vu cho xudng stra chita 6 té nhu phong
thu ngéan, phong giam déc xudong, phong ké toan xudng, phong nghi cong nhan, phong phu
tung 6 to.

* Tang 2

Di vao chinh gitra 12 dai sanh va mot s6 phong chirc ning diéu hanh nhu phong pho
giam dbc, phong thanh tra, phong van thu, phong nhan sy, phong kinh doanh. Bén canh d6
thi c6 phong tiép khach dé phuc vu tiép khach cia cong ty. Khu vé sinh dugc bé tri ¢ phia
cudi truc C- D dam bao khong anh hudng dén cac phong khéc.

*Téng 3,4
- Hanh lang ¢ chinh gilta, cac phong dugc b tri hai bén. Cac phong chirc ning nha

diéu hanh nhu phong giam ddc, phong phé giam ddc, phong hop, phong ké toan, phong
diéu hanh. Bén canh d6 c6 khu vé sinh va phong thay d6 bé tri & phia cubi truc C-D .

*Tang 5 va ting 6,tang 7

-Hanh lang ¢ chinh gitra, cac phong duoc bb tri & hai bén.Céc phong phuc vu nhu cau
an & nhu phong ngu, phong khach, bép va phong an, phong thd. O tang 5 va tang 6 khong
c6 phong tho ma thay vao d6 la phong giai tri.

*Tang 8 1a san thuong va hé thong cot phat song thu tin hidu cao 40 m

1.3.2.2 Giai phap thiét k& mat dirng

Mit dimg ctia cong trinh déi xing tao dugc su hai hoa phong nha boi dudng nét cua
cac 6 ban cong véi nhiing phao chi, clia cac 6 cira s6 quay ra bén ngoai. Hinh khdi cia
cong trinh c6 dang vé don gian nhung khong don diéu, boi nd c6 nét kién trac thing két
hop véi cac cira khung nhom kinh tao nén nét kién trac hién dai dé phu hop véi tong thé
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tao mot cam giac thoai mai cho nguoi st dung va cho khach ma van khong pha vo canh
quan xung quanh noi riéng va canh quan doé thi n6i chung.

1.3.2.3 Giai phap vé mat cat

Mit cit duoc thé hién qua hai mat cit 1a A-A, B-B, mit cit B-B dugc cit qua nhip co6
cau thang b, mat cit A- A dugc cit qua nhip gitra tryc B-C. qua cac mat cit ta c6 thé thay
dugc chiéu cao cua cac tang va chiéu nghi cta cau thang.

1.3.2.4 Giai phap vé giao théng

Dbi véi giao théng theo phuong ngang nha thi ap dung giai phap hanh lang lién
phong, dbi véi giao thong theo phuong ding thi dung cau thang bo cung bdn budng thang
may Giao théng trong mot ting tir phong nay sang phong khac dung mot hanh lang duy
nhat & trudc cac phong. Giao thong gilra cac tang st dung ba cdu thang by, cung bbn
budng thang may duoc bd tri hop 1y dé cac khoang cach tir timng phong dén cau thang 13
khéng qué xa.

Ngoai chirc ning vé giao thong, hanh lang va ciu thang con gitp cho viéc thong gio
va lay anh sang ty nhién.

1.3.2.5 Giai phap vé théng gi6 chiéu sang cho céng trinh

Cong trinh bd tri theo hudng Dong nam rat phi hop cho thong gi6 va lay duge hudng
gi6 chu dao tir huéng dong nam, tao cho cac phong lam viéc thoang mat vé mua hé tranh
dugc gi6 lanh vé mua dong, ngoai viéc sir dung thong gi6 tu nhién cac phong déu duogc
trang bi quat dién dé sir dung duogc thuan loi

Chiéu sang cho cong trinh tdn dung t6i da giai phap chiéu sang ty nhién, huéng bic
lay sang qua cua ) huéng nam lay sang qua cua s6 va cura di c6 kinh. Ngoai ra cac phong
van phai bd tri hé théng chiéu sang bang dién nhim dam bao anh sang.
1.3.2.6 Giai phap vé céap dién.

Nguédn dién cung cip cho cong trinh dugc lay truc t1ep tir bién thé cua khu vuce.
Qua trinh thi cong cong trinh ngudn dién cling duoc liy tir bién thé nay str dung ngudn
dién ludi quéc gia hién co. Nguén cung cap dién cua cong trinh 1a dién 3 pha 4 day
380V/220V. Cung cip dién dong luc va chiéu sang cho toan cong trinh, cac bang phan
phdi dién cuc bd duoc bd tri tai cac ting va trong cac phong dé tién cho viéc quan Iy st
dung va van hanh. Phan phéi dién tir ti dién tong dén cac _bang phan phéi dién cua cac
phong bang cac tuyén day di trong hop ky thuat dién. Day dan tir bang phén phéi dién dén
cong tac, 0 cam dién va tur cong tac dén dén, duoc ludn trong 6ng nhya chon ngam trong
tran, tuong. Tai tu dién tong dat cac dong hd do dién nang ti€u thu cho toan nha.

1.3.2.7 Giai phap vé cap nwéc
Cép nuéc cho cong trinh bang hé thong ndi mang vao duong dng chinh cia thanh
pho. Qua trinh thi cong cong trinh cling st dung ngudén nudc nay dé phuc vu thi cong.
1.3.2.8 Giai phap vé thoat nwédc
Hé théng thoat nudc thai duge thiét ké cho tat ca cac khu vé sinh. C6 hai hé théng
thoat nudc ban va hé thong thoat phan. Toan bd nudc thai sinh hoat tir cac xi ti€u v¢ sinh
dugc thu vao hé thong ong dan, qua xtr 1y cuc bd bang bé tu hoai, sau d6 dugc dua vao h¢
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théng cong thoat nude bén ngoai cua khu vyc. Hé thong dng ding thong hoi $100 duoc b
tri dua 1én mai va cao vuot khoi mai mot khoang 1000mm. Toan bd 6ng thong hoi va éng
thoat nudc dung 6 ong nhia PVC cua Viét nam, riéng dng dung thoat phan bing gang. Cac
duong 6ng di ngam trong tudng, trong hop ky thuat, trong tran hodc ngam san.

1.3.2.9 Giai phap vé théng gio

Thong hoi thoang gid 1a yéu cau vé sinh bao dam suc khoe cho nguoi lam viéc va
cho khach, lam viéc va ngnhi ngoi dugc thoai mai, nhanh chong phuc hoi strc khoe sau
nhirng gio lam viéc cang thang.

- V& qui hoach: Xung quanh trdng hé thdng cdy xanh dé dan gi6, che ning, chin bui,
chong on.

- V& thiét ké: cac phong ngu, sinh hoat, lam viéc dugc don gio truc tiép va to chire 15
cira, hanh lang dé dan gi6 xuyén phong. Hé thong 6ng ding thong hoi ¢100 duoc bo tri
dua 1én mai va cao vugt khoi mai mot khoang 1000mm.

1.3.2.10 Giai phap vé vé sinh méi trwong

Cong trinh vién kiém sat 1a noi tiép nhimg y kién, don Kién, va giai quyét moi
khiéu nai. Trong qua trinh sir dung céng trinh thi yéu cau vé xanh sach dep can duoc cha ¥
duy tri thuong xuyén. Thuong xuyén dam bao vé qui dinh thi cong trong thanh phd dé xur
1y khoéi bui tiéng on. Vé sinh méi trudng cho cong trinh va khu vyc 1an can.

1.3.2.11 Giai phap phong hoa.

B6 tri hop voi chita chdy ¢ mdi sanh cau thang cia ting tang. Vi tri ctia hdp voi
chita chay duoc b tri sao cho nguoi dung thao tac dugce dé dang. Cac hop voi chira chay
dam bao cung cap nudc chira chay cho toan cong trinh khi c6 chay xay ra. Mdi hop voi
chita chay dugc trang bi 1 cudn voi chita chay duong kinh 50mm, dai 30m, voi phun
duong kinh 13mm c¢6 van goc. B tri mot bom chira chay dat trong phong bom (duogc tang
cuong thém boi bom nudce sinh hoat) bom nudc qua 6ng chinh, ong nhanh dén tat ca cac
hong chtra chay ¢ cac tang trong toan cong trinh. B tri mot may bom chay dong co diezel
dé cap nudc chira chay khi mat dién. Bom cap nudc chita chay va bom cap nude khu vé
sinh duoc dau ndi két hop dé co thé hd tro 1an nhau khi can thiét. Bé chira nudc chita chay
ludn dam bao dy trir du lugng nude ciru hoa yéu cau. B6 tri hai hong cho bén ngoai cong
trinh. Hong cho nay dugc lap dit dé ndi hé théng duong ong chita chdy bén trong véi
ngudn cap nudc chira chay tir bén ngoai. Trong truong hop nguén nudce chira chay ban dau
khong du kha nang cung cap, xe chita chdy s& bom nudc qua hong chd nay dé tang cuong
thém ngudn nude chita chay, cling nhu truong hop bom ciru hoa bi sy ¢b hodc ngudn nude
chita chay ban du di can kiét.

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 16



Chuong 2
LWA CHON GIAI PHAP KET CAU

2.4 So bé phwong an két cau
2.4.1 Phan tich cac dang két cdu khung

Theo TCXD 198 : 1997, cac hé két cAu bé tong cbt thép toan khdi dugc sir dung phd
bién trong cic nha cao ting bao gdm: hé két cAu khung, hé két cdu tuong chiu luc, hé
khung-vach hdn hop, hé két cdu hinh 6ng va hé két cau hinh hop. Viéc Iya chon hé két cau
dang nao phu thudc vao diéu kién lam viéc cu thé cua cong trinh, cong nang str dung, chiéu
cao cua nha va d6 16n cua tai trong ngang nhu gié va dong dat.

2.4.1.1 Hé két cu khung

H¢ két cau khung c6 khéa nang tao ra cac khong gian 16n, thich hgp vdi cac cong trinh
cong cong. H¢ két cau khung c6 so d6 lam viéc rd rang nhung lai c6 nhuge diém 1a kém
hiéu qua khi chiéu cao cong trinh 16n.

Trong thuc té, hé két ciu khung dugc sir dung cho cic ngdi nha dudi 20 tang véi cip
phong chong dong dat < 7; 15 tang do6i voi nha trong vung cé chan dong dong dat cap 8; 10
tang doi voi cap 9.

2.4.1.2 Hé két cAu vach cirng va 16i clrng

Hé két cdu vach cimg c6 thé dugce bd tri thanh hé thong theo 1 phwong, 2 phuong
hodc lién két lai thanh cac hé khong gian goi 1a 161 cing. Déc diém quan trong cua loai két
ciu nay la kha nang chiu luc ngang t6t nén thuong dugc st dung cho cic cong trinh cao
trén 20 tang.

Tuy nhién, d cing theo phuong ngang cua cac vach cing t6 ra la hiéu qua 10 rét &
nhitng d6 cao nhat dinh, khi chiéu cao cong trinh 16n thi ban than vach cimg phai c6 kich
thude da 16m, ma diéu do6 thi khé c6 thé thuc hién duge.

Trong thuc té, hé két cau vach cing dugc sir dung c6 hiéu qua cho cac ngdi nha dudi
40 tang Vol cap phong chdng dong déat cap 7; d6 cao gidi han bi giam di néu cap phong
chng dong dat cao hon.

2.4.1.3 Hé két cAu khung - giang (khung va vach cing)

Hé két cau khung - giang (khung va vach ctrg) duoc tao ra bang su két hop hé thong
khung va hé théng vach cimg. Hé théng vach cung thudng duoc tao ra tai khu vuc ciu
thang bo, cau ‘thang may, khu vuc vé sinh chung hodc ¢ cdc tuong bién, la cac khu vire co
tuong nhiéu tang lién tyc. he thong khung dugc b tri tai cac khu vyc con lai cua ngdi nha.
Trong hé thong két cau nay, hé théng vach chu yéu chiu tai trong ngang con hé théng
khung chiu tai trong thang ding.

Heé két cdu khung - giang t6 ra 1a hé két cau t6i uu cho nhiéu loai cong trinh cao ting.
Loai két cau nay dugc sir dung cho cac ngdi nha dudi 40 tang véi cap phong chong dong
dat < 7; 30 tang doi1 véi nha trong vung c¢6 chan dong dong dat cap 8; 20 tang doi véi cap 9.

2.4.1.4 Hé théng két ciu dac biét
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Bao gdm hé thdng khung khong gian & céc ting dudi, phia trén 1a hé khung giang)
Pay 14 loai két cau dic biét, duoc Ung dung cho cac cong trinh ma ¢ cac tang dudi doi hoi
cac khdng gian 16n; khi thiét ke can dic biét quan tim dén ting chuyen tiép tir hé thong
khung sang h¢ thong khung g1ang Nhin chung, phuong phap thiét ké cho hé két cau nay
kha phuc tap, dic biét 1a van dé thiét ké khang chan.

2.4.1.5 Hé két cAu hinh éng

Hé két cAu hinh 6 ong c6 thé dugc ciu tao bang mot 6ng bao xung quanh nha bao gom
hé thong cot, dam, giang va cling ¢o thé duogc cau tao thanh h¢ thong ong trong 6ng. Trong
nhiéu trudng hop, ngudi ta cdu tao hé théng dng ¢ phia ngoai, con phia trong nha 13 hé
théng khung hoic vach cung.

Heé két cau hinh dng c¢6 d6 climg theo phuong ngang 16n, thich hop cho cc cong trinh

cao tur 25 dén 70 tang.
2.4.1.6 Hé két cAu hinh hop

Di véi cac cong trinh c6 d6 cao va mit bang 16n, ngoai viée tao ra hé thong khung
bao quanh lam thanh ong, ngudi ta con tao ra cac vach phia trong bang hé thong khung véi
mang cOt xép thanh hang.

Heé két cau dic biét nay co kha nang chiu luc ngang 16n thich hop cho nhiing cong
trinh rat cao, c6 khi t61 100 tang.

2.4.2 . Lwa chon phwong én két cau khung

Cong trlnh NHA PIEU HANH TAXI HOA PHUQNG — HAI PHONG 1a mét cong
trlnh cao 8 tang voi do cao 1én t6i 28,45 m. Trén co s& d6 em dua ra phuong an két ciu
tong thé cua cong trinh nhu sau:

Theo TCXD 198 : 1997 diéu 2 “Nhiing nguyén tic co ban trong thiét ké két cu nha
cao ting BTCT toan khéi” diém 2.3.1 thi “Hé két cAu khung co6 kha nang tao ra cac khong
gian 16n, thich hop v&i cac cong trinh cong cong. Hé két cau khung c6 so do 1am viéc rd
rang nhung lai ¢6 nhugc diém 1a kém hiéu qua khi chiéu cao cong trinh 16n. Trong thuc té,
hé két ciu khung duoc st dung cho cac ngdi nha dudi 20 tang VO’l cap phong chong dong
dat < 7; 15 tang dbi voi nha trong vung co chan dong dong dat cap 8; 10 tang ddi vai cap 9.
”. Do d6 khi thiét ké hé két cau cho cong trinh nay, em quyét dinh s dung hé két cau
khung

V& hé két cau chiu luc: Sur dung h¢ két cau khung BTCT toan khéi véi so dd khung
d6i xtmg. Hé thong khung bao gdm cac hang cot bién, cot gilra, dam bd tri chay doc quanh
chu vi nha va hé théng dam san, chiu tai trong dimg 14 chu yéu, ting d6 6n dinh cho hé két
céu.

2.4.3 Kich thwéc so'bé cia két cau

2.4.3.1 Tiét dién cot
Dién tich so bd cua cdt co6 thé xac dinh theo cong thuec :

N
A=k — 2-1
- @)

n

Trong d6: k= 1,2 = 1,5 1a hé sb ké dén anh hudng cta léch tim
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N la luc doc so bd, xac dinh béng N =S.g.n

v6in 1a sb tang,

0,5 = qtdmai=1T/m2

0, =qtdsan=1,26t/m2

Du tinh tai trong twong trén 1m2

mai : qtdmai = 1t/m2

san : tinh tai gtdsan =0,9 T/m2

p=12x0,28=0,336 T/m2

qtdsan=0,9 + 0,336 =1,236 T/m2

N=(1 +1,236x7)=9,652 T

Ry, = 1150 T/m?1a cuong do tinh toan cta bétong cot B20

Du tinh tiét dién cot thay déi’ 1 lan, tiét dién cot tir ting 1 dén hét tang 4 giéng nhau
va tiét dién tir tang 5 dén tang 7 giong nhau.

Cot bién :

9 ¢ ? ?

6000

5400
5400

5400

Hinh 2-1. Dién truyén tai cét bién truc 4

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 19



=1, zw - 0,12m2
1150

Lua chon cot kich thudc 0,3x0,4 m voi dién tich F = 0,12m?> Fyc
Cot tir tang 5 dén tang 7 kich thude 0,3x0,3 m
Cot giira truc 4 ting 1 dén ting 4

¥

5400

!
|

5400

l
|
|

Hinh 2-2. Dién truyén tai cét giira truc 4

Lua chon cot kich thudc 0,3x0,8 m voi dién tich F =0, 24m? > Fye

Theo TCXD 198 : 1997 diéu 2 “Nhitng nguyén tic co ban trong thiét ké két cu nha
cao tang BTCT toan khA ”? dlem 2.5.4 thi d6 cung cua két cdu tang trén khong nho hon
70% d6 cung cua két cdu o tang dudi ké né.

Tir tAng 5 dén ting 8 chon cot 0,3x0,7v6i dién tich F=0,21m?
Ba cdt con lai ¢ thang may chon kich thudc 0,22x0,22 m
2.4.3.2 Tiét dién dam

Chiéu cao dam thuong duoc lya chon theo nhip voi ty 1€ hy = (1/8 — 1/12)L4 voi dam
chinh va hy = (1/12 — 1/20)L4 v6i dam phu

Chiéu rong dam thuong duoc 14y by = (1/4 — 1/2) h.
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. A s A . 1
Chi€u cao dam tinh theo cong thuc: h, =—.L,
md

Trong d6: + Lg 12 nhip ctia ddm dang xét
+ Mg 12 hé $6,v6i dAm phu mg = 12+ 20, v6i ddm chinh my = 8+ 12
Dam cua cong trinh ¢6 nhip thong thuy 1a 6 m
h, = i.l_d — (2 +1),600 =50+ 75cm
12 °8

d
Ta chon = 700, by = 300mm
Dam doc nha budc cot B=5.4 m
h, = L, = (~+1)540 = 45+67,5cm
12 8

d
chon hy =600, by =220 mm
2.4.3.3 Phan tich lwa chon phwong an két ciu san

1) Pé xuat phuong an két ciu san

Cong trinh c¢6 budc cot 5,4 m, ta co thé dé xuat maot vai phuwong an két cau san thich
hop véi nhip nay la:

+ San BTCT c6 hé dam chinh, phuy (san sudn toan khéi)

+ He¢ san 6 co

+ San phang BTCT tng lyc trude khong dam

+ San BTCT ung luc trude 1am viée hai phuong trén dam

Trén co s& phan tich uu nhuoc diém cua tung loai phuong an két cAu san dé lya chon
ra mdt dang két cau phu hop nhat vé kinh té, k¥ thuat, phu hgp voi kha nang thiét ké va thi
cong cua cong trinh

a) Phuong an san sudn toan khdi BTCT:

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

Uu diém: Ly thuyén tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong don
gian, dugc st dung pho bién & nudc ta véi cong nghé thi cong phong phu nén thuan tién

cho viéc lya chon phuong tién thi cong. Chat luong dam bao do da co nhiéu kinh nghi¢m
thiét ke va thi cong trude day.

Nhuoc diém: Chiéu cao dim va d6 vong ctia ban san rat 16n khi vuot khau do 16m, hé
dam phu bé tri nho 1¢ véi nhitng cong trinh khong c6 hé théng cot giira, dan dén chiéu cao
thong thuy mdi tang thap hodc phai nang cao chiéu cao tang khong c6 loi cho két cau khi
chiu tai trong ngang. Khong gian kién triic b tri nhé 1¢, khé tan dung. Qua trinh thi cong
chi phi thoi gian va vat liéu 16n cho cong tac 1ap dung van khuon.

b)Phuong an san 6 co BTCT:
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Céu tao hé két cau san bao gdm hé dam vudng goc voi nhau theo hai phuong, chia
ban san thanh cac 6 ban ké bon canh c6 nhip bé, theo yéu cau cau tao khoang cach gitra cac
dam vao khoang 3m. Cac dam chinh c6 thé lam & dang dam bet dé tiét kiém khong gian sur
dung trong phong.

Uu diém: Tranh duoc c6 qua nhiéu cot bén trong nén tiét kiém dugc khong gian st
dung va c6 kién tric dep, thich hop vdi cac cong trinh yéu cau tham my cao va khong gian
st dung 16n nhu hdi truong, cau lac bd. Kha nang chiu luc tot, thuan tién cho bo tri mat
bang.

Nhuoc diém: Khong tiét kiém, thi cong phirc tap. Mit khac, khi mat bang san qua
rong can phai bo tri thém cac dam chinh. Vi vay, né cling khong tranh dugc nhitng han ché
do chiéu cao ddm chinh phai 16n dé giam do vong. Viéc két hgp st dung dam chinh dang
dam bet dé giam chiéu cao dam c6 thé dugc thuc hién nhung chi phi cling s€ tang cao vi
kich thudc dam rat 16n.

c¢)Phuong an san khong dam tng luc trude :

CAu tao hé két cAu san bao gém cac ban ké truc tiép 1€n cdt (c6 mil ¢t hodc khong)

*)Uu diém:

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

+ Tiét kiém duoc khong gian sir dung

+ D& phén chia khong gian

+ Tién d6 thi cong san ULT (6 - 7 ngay/l tdng/1000m? san) nhanh hon so v&i thi
cong san BTCT thuong.

+ Do c6 thiét ké dién hinh khong c6 dam giita san nén cong tac thi cong ghép van
khuon cting dé dang va thuén tién tir ting nay sang tang khac do van khudén duogc
to hop thanh nhitng mang 16m, khong bi chia cat, do do lugng tiéu hao vat tu giam
dang ké, nang suat lao dong dugc nang cao.

+ Khi bé tong dat cuong do nhat dinh, thép ung luc trude duge kéo cing va nd sé
chiu toan b tai trong ban than cua két cau ma khong can cho bétong dat cuong do
28 ngay. Vi vay thoi gian thao d& cot pha s& dugc rat ngan, ting kha ning luan
chuyén va tao diéu kién cho cong viéc tiép theo duoc tién hanh sém hon.

+ Do san phang nén b tri cac hé théng k¥ thuat nhu diéu hoa trung tdm, cung cap
nudc, cuu hod, thong tin lién lac dugce cai tién va dem lai hi€éu qua kinh té cao.

*)Nhuoc diém:

+ Tinh toan twong d6i phirc tap, mo hinh tinh mang tinh quy udc cao, doi hoi nhiéu
kinh nghiém vi phai thiét ké theo ti€éu chuan nudc ngoai.

+ Thi cong phtc tap doi hoi qua trinh giam sat chat lugng nghiém ngit.

+ Thiét bi vd may moc thi cong chuyén dung, doi hoi tho tay nghé cao. Gia ca dit va
nhirng bat 6n kho ludong trude duoc trong qua trinh thiét ke, thi cong va stir dung.

d)Phwong 4n san tng lyuc trude hai phuwong trén dam:
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Céu tao hé két cau san trong tu nhu san phang nhung giita cac dau cot c6 thé duoc
bb tri thém hé dam, 1am ting d6 on dinh cho san. Phuwong an nay cing mang cac uu nhugc
diém chung cua viéc dung san BTCT ung luc trude. So véi san phang trén cot, phuong an
nay c6 mo hinh tinh toan quen thudc va tin cay hon, tuy nhién phai chi phi vat liéu cho
viéc thi cong hé dam do toan khoi véi san.

2) Lua chon phuong 4n két cau san:

+ Phuong 4n: San sudn toan khéi BTCT

Kich thudc tiét dién cua cac cau kién duoc lya chon nhu sau:

+ Chiéu day san duoc ldy (1/40-1/45)L dbi v6i san lam viée hai phuong. Kich thude

0 san 16n nhat 1a 6 X 5,4 m l1a ban ké bon canh

Chidu day san tinh theo cong thirc: hy = 2 |

m

Trong do:

| 1a canh ngén 6 ban

Vi ban ké bén canh m = 40 =+ 45. Chon m = 45

D =0,8 + 1,4 phu thudc vao tai trong. Chon D = 0,8

Vay hy = 2 | =(i—58 540 =9,6(cm).Chon hy, =10 cm

2.4.3.4 Lwa chon vat liéu

Trén thuc té cac cong trinh xdy dung cta nudc ta hién nay van sir dung bé tong cot
thép 1a vat liéu chinh. Ching ta di c6 nhiéu kinh nghiém thiét ké va thi cong voi
loai vat liéu nay, dam bao chat lugng cong trinh cling nhu cac yéu cau mi thuat
khac.Em du kién chon vt liéu bé tong cdt thép str dung cho toan b cong trinh

*)Yéu cAu cua ciu tao khang chan vé vat liéu
+ Theép Al, All
+ Bé tong M >200 cho cdt, dam
+ Bé tong M>150 cho giang, mong va cac ciu kién khac
*) Can cur vao yéu cAu trén ta chon vt liéu nhu sau:
+ Bé tong M300 c6 R, = 130 (kg/cm?) , R = 10 (kg/cm?)
+C6t thép doc nhom All c6 R, = 2800 (kg/em?)
+C6t thép dai nhom Al c6 Ry, = 2250 (kg/cm?)
+ Tra ra hé s6 Ag va o theo bang ta ¢c6 &r = 0,595 vaar =0,418
2.1.4 So P Tinh Toan Khung

a.Nhip tinh toan ctia ddm

nhip tinh toan dam AB :lAB=ICD=5,855m
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nhip tinh toan dam BC : IBC=5,5m

& day l4y truc cot ting 5 tin doi tiét dién cot thanh 350x350 va 350x700 cm
b.Chiéu cao ctia cot 1y bang khoang cach giira cac truc dam

chiéu cao cot tang 1:

lua chon chiéu sau chon mong tir mat dét tu nhién 1a -0,5m trd Xuéng chiéu sau chon
mong la 1m

hctl=ht+z+hm-hd/2=2,9+1,5-0,7/2=4,05m
hct2=4,5m

hct3=hct4=3,6m

hct5=hct6=hct7=3,6m

SO PO KET CAU KHUNG
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SO DO KET CAU KHUNG NGANG
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2.5 Tinh toan tai trong
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2.5.1 Tinh tai

Biang 2-1. Tinh tii san S1 (nha ¢ ting dién hinh)

Chidu TLr | TT tieu | Hésé | TTtinh
STT Cac I&p san \ 3 chuan vwot toan
day(mm) | k&MY 1 wom?a) | @i | (kG/m?)
1 Gach lat 12 2000 24 1,1 26,4
2 Vira 16t #50 20 1800 36 1,3 46,8
3 Ban san BT#300 100 2500 250 1,1 275
4 Vita trat tran 15 1800 27 1,3 35,1
Tran thach cao
> khung kim loai 50 13 65
Tong tinh tai 437 4483
Bang 2-2. Tinh tai san S2 (khu v¢ sinh)
2 TT tiéu Hé s6 TT tinh
STT Cac lop san dgh(lrﬁlr‘n) (kg;r?g) chuan vuot toan
y (kG/m?) tai (kG/m?)
1 Gach lat chong tron 12 2000 24 1,1 26,4
2 L6p ton nén 100 1500 150 1.1 165
3 Vira 16t #50 20 1800 36 1,3 46,8
4 Ban san BT #300 100 2500 250 1,1 275
5 Tam tran thép 50 1,3 65
Téng tinh tai 510 578,2
Bang 2-3. Tinh tii cac 16p mai
2 TT tieu | Héso0 | TTtinh
STT Céac I&p san dgh(ln(:lr;) (k-g;r?]3) chuan | vwot toan
y kG/Im?) | tai (kG/m?)
1 | Hai lop gach 1a nem 40 1800 72 1,1 79,2
2 Hai 16p vira 16t 40 1800 72 1,3 93,6
3 Gach chbéng néng 130 1500 195 1,3 253,5
4 | Bétong chong thim 40 2200 88 1,1 96,8
5 San BTCT 100 2500 250 1,1 275
Tran thach cao
0 khung kim loai >0 13 65
Tong tinh tai 727 808,1
Bang 2-4. Tinh tii cac 16p san ciu thang
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o Chidu TLR TT tieu | Heé s6 | TT tinh
STT Cac I&p san day(mm) | (kG/m?) chuar; vwort toan2
(kG/m“) tai (kG/m“)
1 Mat bac da sé 20 2000 40 1,1 44
2 Lop vira 16t 20 1800 36 1,3 46,8
3 Bac xay gach 75 1800 135 1,3 175,5
4 Ban BTCT chiu luc 100 2500 250 1,1 275
5 Lop vita trat 40 1800 72 1,1 79,2
Tbng tinh tai 533 620,5

2.5.1.2 Tai trong twong xay

Tuong ngan gitra cac don nguyén, tuong bao chu vi nha day 220 ; Tuong ngan trong
cac phong, tudong nha v¢ sinh trong ndi bd cac don nguyén day 110 dugc xay bang gach co
y =1200 kG/m>. C4u tao tudng bao gdm phén tudong dic xay bén dudi va phan kinh & bén
trén.

+ Trong luong tuong ngan trén dam tinh cho tai trong tac dung trén 1 m dai tuong.

+ Trong luong tudng ngin trén cac 6 ban (twdng 110, 220mm) tinh theo tong tai
trong cua cac tuong trén cac 0 san sau do chia déu cho di¢n tich toan ban san ctia cong
trinh.

Chiéu cao tudng duoc xac dinh: h= H-hg
Trong do: hi-chiéu cao tuong .
H-chiéu cao tang nha.
hs-chiéu cao san, dam trén tudng tuong Gng.

Ngoai ra khi tinh trong lugng tuong, ta cdng thém hai 16p vira trat day 2 cm/1dp. Mot cach
gan duang, trong lugng tuong dugc nhan voi hé s6 0,75, ké dén viéc gidm tai trong tudong
do b0 tri ctra s6 kinh.

Tai
A s Day | Cao TLR . trong Tai trong
Tang | Logitwong | \n | 1y | ka/m¥) | C@M | o7 | " | it (kG/m)
tai
(KG/m)

‘ Tuong 110 | 0,11 | 38 | 1200 | 0,75 | 381,1 [1,1] 42471
Ting?2 | Viratrat216p | 0,04 | 38 | 1800 | 0,75 | 1053 [1,3| 136,89
Tai phan bd trén dam 350,37 561,6
Tuong220 | 022 | 38 | 1200 | 075 | 7722 |[1,1] 84942
Tang2 | Vitatrat216p | 0,04 | 38 | 1800 | 0,75 | 2106 |13| 273,78
Tai phan bo trén dam 982,8 1123,2
Ting | Tuong220 | 022 | 20 | 1200 | 075 | 5742 |11] 63162
34 | Viatit2lop| 004 | 29 | 1800 | 075 | 1566 |1,3| 20358
Tai phan bo trén dam 730,8 835,2
Tang | Tuong110 | 011 | 29 | 1200 | 0,75 | 2871 |11] 31581
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56,7 | Viratrat216p | 0,04 | 29 | 1800 | 0,75 | 783 |1,3| 101,79

Tai phan bd trén dam 365,4 417,6

*Tinh toan tai trong tir san don v€ dam

- Néu 1,>2.1; thi tai trong san duogc ddn vé 2 dam theo phuong canh I, , mdi dam chiju

mot nira tai trong cua san truyén veé.

- Néu 1,<2.1; thi tai trong duoc don vé ca 4 dAm cua 6 san duédi dang hinh thang va

hinh tam giac.Tai trong d6 duoc quy ddi ra tai trong phan bd déu.

+V6i tai phan bd tam gidc :qq = 5/80
+ V6i tai phan bd hinh thang : g = (1-28%+ ).

Trong d6 q = qb'IEl g, = 448,3kg/m? = 0,448T/m?
P
2l,
|, 13 canh ngin cuia 6 ban
I, 1a canh dai cua 6 ban
* Tai trong dam phu truyén vao dam chinh
Tai trong dam phu truyén vé dam chinh dudi dang tai tip trung

gq la tinh tai phan bd déu trén dAm phu , no truyén vao dam chinh thanh luc tap trung

G1 =0,5.94.(l2t+ l2p) = 9.1
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Hinh 2-3. Mit bang don tai trong khung K4 tang 2,3,4

-Tinh tai tang 2:
+ tinh tai phan b6 : gy
* Do trong luong do twong 220 xay trén dam cao : 3,8m la gt=1123,2 kg/m
* Do trong lwong tr san truyén vao dwoi dang hinh thang

ght=2.(1-24% + #°).q = 2.(1- 2.0,436° +0,436%).0, 448.5’—;)5 =1,59T/m

g, =gt+ght =1,123 + 1,59=2,71 T/m

+inh tai phan bd : g,
* Do trong lwong do tudng 220 xay trén dam cao : 3,8 m la gt=1123,3kg/m
* Do trong luong tuong tir san truyén vao dudi dang hinh thang :
ght=2.1-24% + £°).q = 2.(1— 2.0,487% +0, 487°).0, 448.5’—35 =1,45 T/m

q.=gt+ght=1,123+1,45=2,57 T/m
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+inh tai phan bd : gz
* Do trong luong do twong 220 xay trén dam cao : 3,8 m 13 gt=1123,3kg/m

* Do trong luong tir san truyén vao dudi dang hinh thang va tir san vé sinh san lam
viéc 1 phuong:

q:
(1-28°+p°)q +q—2b|' =(1-2.(0,436)* +(0,436)%).0, 448. 5—;)5 %(2 7-0,11-0,15) =1,4(T / m)

03=1.123+1.4=2,523T/m

+tinh tai tap trung

Pl:
5,05
> qI + 041y + Gk (o 448.2°)5,05+(0,22.0,6.2,500) 5,4+1,1235,05 =11,02T
P2:
5,05
2.5 > ql, +ng1+ Guroh =2~ (o 448="=)5,05+(0,22.0,6.2,5)5, 4+ (o 5616.5,05)T
=10,34T
P3:
3.2 q 43 gmol +gdll—3 (0,448. @) > 05 1(0 5616.5,05) + (0,22.0,6.2,5).5,4 = 8,54T
Pi= 202+, + Gl = (0,448, 5—05) > 1 (0,22.0,6.2,5)5,4+11235,04 9,227

- tinh tai ting 3,4
+ tinh tai phan b6 : q4
* Do trong luong tr san truyén vao dudi dang hinh thang

ght=2.(1-28 + £°).q = 2.(1— 2.0,436° +0, 4363)04485—35 =1,59T/m

q; =ght =1,59=1,59 T/m
+tinh tai phan b6 : g,
* Do trong luong do tudng220 xay trén dam cao : 2,9 m 1a gt=835,2kg/m
* Do trong luong tugng tir san truyén vao dudi dang hinh thang :

ght=2.(1-25° + £%).q=2.(1- 204872+O4873)04485705:145T/m

g,=gt+ght=0,835+1,45=2,285 T/m
+inh tai phan bd : gz
* Do trong luong do twong220 xdy trén dam cao : 2,9 m la gt=835,2kg/m

* Do trong luong tir san truyén vao dudi dang hinh thang va tir san vé sinh san 1am
viéc 1 phuong:
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q:
(1-2p5° +ﬂ)q+qb| =(1-2.(0,436)* +(O436))04485—§5 %(27 0,11-0,15) =1,4(T /' m)

Js= O,835+1,4—2,235
+tinh tai tap trung

Pl:
qI 19+ G, (o 448, @)5 05+ (0,22.0,6.2,500).5, 4 +0.835.5,05 = 9, 56T
_ .5 1 5,05
Pr= 2208k + 0,01+ 0k =2.2 (o 448="2)5,05-+(0,22.0,6.25).5,4+ (o 417.5,05)T
=9,98T
P3:
32 4. '2+ngo| +gd|1—3 0, 4485—05)5—05 1(0 417.5,05) +(0,22.0,6.2,5).5,4 = 8,18T
P,= g'q'|51+ 9 1L+ Gomol, = (0 448, &) 205, (0,22.0,6.2,5)5,4+1,123.5,04 =9, 22T
®& ? ©
oo |
oUU0
E ST e
o —
< | | | |
v
Lo — — —
| =l
-
8 I
<t NE—
Lo = | |
7 AR R

pl ql

q2 a3

JLLLLTLT
Hinh 2-4. Mt bang don tai trong khung K4 tang 5,6,7,8
- tinh tai tﬁng 5,6,7:

+ tinh tai phan bé : q4
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* Do trong lwong tr san truyén vao dudi dang hinh thang

ght=2.(1-28° + £°).q = 2.(1— 2.0, 436 +0,436%).0, 448.5’705 =1,59T/m

q; =ght =1,59=1,59 T/m
+inh tai phan bd : g,
* Do trong luong do tudng 110 Xy trén dam cao : 2,9 m 1a gt=417,6kg/m
* Do trong luong tuong tir san truyén vao dudi dang hinh thang :

ght=2.1- 2% + °).q = 2.(1— 2.0,487% +0,487%).0, 448.5’—35 =1,45 T/m

q,=gt+ght=0,417+1,45=1,867 T/m
+tinh tai phan b6 : qs
* Do trong luong do twong 110 Xy trén dam cao : 2,9 m 1a gt = 417,6 kg/m

* Do trong lugng tir san truyén vao dudi dang hinh thang va tir san vé sinh san lam
viéc 1 phuong:

g=q:=1,59 T/m
gs= 0,417+1,59=2 T/m
+tinh tai tdp trung

Pl:
5 : 5 5,05
o0+ 0y, 4 G|, = 2.(0,448.%2)5,05 +(0,22.0,6.2,500).5, 4 +0.835.5,05.=9,56T

P,= 2.g.q.ll £ g0+ Gl = 2.2 ©, 4485’—;)5).5, 05+ (0,22.0,6.2,5).5,4 +(0.417.5,05)T
=11,03T

Ps= P - 01110.1=8,92T

P4: P1:9,56T

- tinh tai tAng 8:
+ tinh tai phan b6 : q4
* Do trong luwong tr san truyén vao dudi dang hinh thang

ght=2.(1-24% + #°).q = 2.(1- 2.0,436° +0,436%).0, 448.5’—;)5 =1,59T/m

g; =ght =+1,59=1,59 T/m
+inh tai phan bd : g,
* Do trong lugng twong tir san truyén vao dudi dang hinh thang :

ght=2.1- 2% + °).q = 2.(1— 2.0,487% +0,487%).0, 448.5’—35 =1,45 T/m
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q,=ght=1,45 T/m
+tinh tai phan bo : qs

* Do trong luong tir san truyén vao dudi dang hinh thang va tir san vé sinh san 1am
viéc 1 phuong:

01=0s= 1,59T/m
+tinh tai tap trung

P]_:
5 5,05
20+ 0+ G = (o 448.2-2)5,05+(0,22.0,6.2,500).5,4-+0,178.5,05 = 4.46T

P,= 2. 8q| +g,l,=2.2 (o 4485—05)505+(0 22.0,6.2,5).5,4T

=8,92T
Ps=P, =8,92T
P4: P1:4,46T

2.5.2 Hoat tai

Bang 2-5. Bang thong ké gia tri hoat tai san. Pon vi
tai trong : kG/m2
STT Phong chirc nang A dai vwot .

tieu han tai tin h

chuan - toan

1 | Véan phong lam viéc 200 100 1,2 240
2 | Phong v¢ sinh, phong dn,phong khach 200 70 1,2 240
3 | Sanh, hanh lang, cau thang phong giai tri 300 100 1,2 360
4 | Phong ngu 150 50 1,3 195
5 | Mai bé tong khong c6 nguoi st dung 75 75 1,3 97,5
6 | Mai bé tong c6 nguoi sir dung 150 1,3 195
7 | Phong hoi hop 400 140 1,2 480

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 35



Hinh 2-5.  Mait bing truyén HT1 vé dim khung K4 tang 2.4
hoat tai 1 tang 2.4:
+ ht phan bd : q4
* Do trong lwong tr san truyén vao dudi dang hinh thang

ght=2.(1-24% + 5°).q = 2.(1- 2.0,436° +0,436°).0, 36.5’—;)5 =1,62T/m

gy =ght = 1,62 T/m

+ht phan b6 : qs

* Do trong luong tir san truyén vao dudi dang hinh thang va tir san vé sinh san lam
viéc 1 phuong:

q:
1-28%+B%).q +q—2b|' = (1-2.(0,436) + (O, 436)3).0,36.5’—§5+0’—§6(2,7—0,11—0,15) =1,125(T / m)

0= 1,125 T/m
+ht tap trung
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I g (o 36. 5—05)5 05=2,86T =P,

P3: P4: 1/2:1,43T
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g2

Hinh 2-6. Mt bang truyén HT1 vé dim khung K4 ting 3
hoat tai 1 tang 3:

+ht phan b6 : g,
* Do trong lugng tir san truyén vao dudi dang hinh thang va tir san vé sinh san lam
viéc 1 phuong:
5,05
0o=(1-28%+ £°).q =(1-2.(0,487)* +(0,487)°).0,36. 7—16(T/ m)
+ht tap trung

P,= g (o 36,2: )5 05=2,86T =P,
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Hinh 2-7. Mt bang truyén HT1 vé dim Kkhung K4 ting 6,8
hoat tai 1 tﬁng 6.8:
+ ht phan bd : q4

* Do trong lwong tr san truyén viao dudi dang hinh thang
ght=2.(1-28° + #°).q = 2.1 2.0,436% +0, 436°).0, 36.5’—55 =1,62T/m

g, =ght = 1,62 T/m=qs

+ht tap trung

5,05

5 5
P;= =gl ==.(0,36.—)5,05=2,86T =P, =P;=P
1 8q i 8( > ) 2 =P3= P4
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Hinh 2-8. Mt bang truyén HT1 vé dim khung K4 ting 5,7
hoat tai 1 tang 5,7:
+ ht phan bd : g,
* Do trong lwong tr san truyén vao dudi dang hinh thang

ght=2.(1-2 + £%).q = 2.(1- 2.0,487% +0, 4873).0,36.5’—35 =1.6T/m

g2 =ght=1.6 T/m
+ht tip trung
5,05
2

P,= g.q.|1=§.(o,3a. )5,05=2,86T =P;
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Hinh 2-9. Mt bang truyén HT2 vé dim khung K4 ting 2.4

hoat tai 2 tﬁng 2.4:
+ ht phan b6 : @,

* Do trong luwong tr san truyén vao dudi dang hinh thang
ght=2.(1-24% + °).q = 2.(1- 2.0, 487> +O,4873).O,36.5’—§5 =1,6T/m
g, =ght=0,8 T/m
+ht tap trung
5 5 5,05
P,= =.ql,==.(0,36.—)5,05=2,86T =P
2 8 q.l 8 ( 2 ) 3
Sinh vién: Nguyén Anh Tuén
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Hinh 2-10. Mt bing truyén HT2 vé dam khung K4 ting 3
hoat tai 2 tang 3:
+ ht phan b6 : qu

* Do trong lwong tr san truyén vao dudi dang hinh thang

ght=2.(1-24% + 5°).q = 2.(1- 2.0,436° +0,436°).0, 36.5’—35 =1,62T/m

g, =ght =1,62 T/m

+ht phan bd : g5

* Do trong lugng tir san truyén vao dudi dang hinh thang va tir san vé sinh san lam
viéc 1 phuong:

q:
1-28%+B%).q +q—2b|' = (1-2.(0,436) + (0, 436)3).0,36.5’—35+0’—§6(2,7—0,11—0,15) =1,125(T / m)

0= 1,125 T/m

+ht tap trung

5,05
2

P,= g,q,h:g(o,%_ )5,05=2,86T =P,

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 41



P3: P4: Pl/2:1,43T

@& ©
6000 6000

I i, e =
| ;

s

4,_fi§i S N

(] |

=

1

w B

Hinh 2-11. Mait bang truyén HT2 vé dim khung K4 ting 6,8
hoat tai 2 tﬁng 6.8:
+ ht phan bd : @
* Do trong luwong tr san truyén vao dudi dang hinh thang
ght=2.(1- 2% + £%).q = 2.(1- 2.0,487% +0, 4873).0,36.5’—55 =1,6T/m
g, =ght=1,6 T/m
+ht tap trung

5 5 5,05
P2: gqll = 5(0, 36

7)5, 05= 2, 86T :P3
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Hinh 2-12. Mt bang truyén HT2 vé dam khung K4 ting 5,7
hoat tai 1 tﬁng 6.8:
+ ht phan b6 : qu

* Do trong lwong tr san truyén viao dudi dang hinh thang
ght=2.(1-24° + £%).q0 =2.(1- 2.0,436° +0,436°).0, 36.5’—35 =1,62T/m

q; =ght = 1,62 T/m=q;3

+ht tap trung

Pi= 2.k =2.(0,36.222)5,05=2,86T =P, =Ps= Py

2.5.3 Tai trong gi6
Theo TCVN 2737 — 95, tai trong gid gbém ca 2 thanh phan 1a gi6 tinh va gid
dong.Nha diéu hanh taxi Hoa Phugng-Hai Phong cao 8 tang va chiéu cao 1a 27,94m < 40m
nén thanh phan dong cua tai trong gié dong khong can tinh dén. Ta chi xet thanh phan tinh
cua tai trong gio.
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Theo TCVN 2737-1995, ap lyc tinh toan thanh phan tinh cta tai trong gid dugc xéac
dinh theo cong thurc:

th: nWokC B

Trong do: n: hé sb tin ciy cua tai gion=1,2

-Wo: Gia tri ap luc gi6 tiéu chuan ldy theo ban dd phan ving ap luc gié. Theo TCVN
2737-95, khu vuc Hai Phong thudc ving IV-B c6 Wy= 155 kG/m2.

- k: Heé sb tinh dén sy thay doi ap luc gié theo do cao so voi mdc chuin va dang dia
hinh, hé so k tra theo bang 5 TCVN 2737-95. Dia hinh dang B.

- ¢: Hé s6 khi dong, lay theo chi dan bang 6 TCVN 2737-95, phu thudc vao hinh
khoi cong trinh va hinh dang bé mat don gid. V&i cong trinh c¢6 hinh khoi hinh
vudng, bé mat cong trinh vudng godc voi huong gio thi hé so6 khi dong doi voi mat
don gid la ¢ = 0,8 va véi mat hut gié la ¢ = 0,6.

Ap luc gi6 thay Ndéi‘ theo d cao cua cong trinh theo hé s6 k. Bé don gian trong tinh
toan, trong khodng moi tang ta coi ap luc gi6 1a phan bd déu. Gia tri hé so k va ap luc gid
phan bo tirng tang dugc tinh nhu trong bang.

Tai trong gié dugc quy vé phan bd déu trén cac murc san theo dién chiu tai cho mdi
san la mot nura chi€u cao tang trén va dudi san.

Wténg: W-Hct
Trong do: - Hy 1a chiéu cao tﬁng thir 1.
- W 14 tai trong gi6 phia day va gi6 phia hut.
Bang 2-6. Phia don gio

Tang n B(m) | W(T/m2) C Z(m) k Wtt(T/m)
1 1,2 5,4 0,155 0,8 3,4 0,8 0,643
2 1,2 5,4 0,155 0,8 7.9 0,925 0,743
3 1,2 5,4 0,155 0,8 11,5 1,04 0,823
4 1,2 5,4 0,155 0,8 15,1 1,07 0,869
5 1,2 5,4 0,155 0,8 18,7 1,109 0,899
6 1,2 5,4 0,155 0,8 22,3 1,143 0,927
7 1,2 5,4 0,155 0,8 25,9 1,174 0,952

Béng 2-7. Phia hat gio

Tang n B(m) | W(T/m2) C Z(m) k Wtt(T/m)
1 1,2 5,4 0,155 0,6 3,4 0,8 0,482
2 1,2 5,4 0,155 0,6 7,9 0,925 0,557
3 1,2 5,4 0,155 0,6 11,5 1,014 0,617
4 1,2 5,4 0,155 0,6 15,1 1,07 0,651
5 1,2 5,4 0,155 0,6 18,7 1,109 0,674
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2.6 Tinh toan noi lwc cho coéng trinh

2.6.1 Lwa chon phan mém tinh toan néi lwc

Pé tinh toan két cdu mot cong trinh xdy dung dan dung c6 nhiéu phan mém két ciu
trong va ngoai nudc dé cac nha thiét ké lya chon nhu: SAP 2000 (CSI-M¥), STAAD
11I/PRO (REI-M¥), PKPM (Trung Quéc), ACECOM (Thai Lan), KPW (CIC - Viét Nam),
VINASAS (CIC - Viét Nam). Do d6 viéc lira chon mot phan mém két cau dap ng dugc
cac diéu kién nhu: dé s dung, do tin ciy cao va dap ung duoc cac yéu cau thuc té trong
tinh toan va thiét ké két cau nha cao tﬁng 12 mot lwa chon can can nhic dbi véi cac ki su
két cau. Ra doi tir dau nhimg nam 70, ETABS (Extended 3D Analysis of Building
Systems) 13 phdn mém két cdu chuyén dung trong tinh toan va thiét ké nha cao tang.
ETABS c6 xuét xi tir truong Pai hoc Berkeley (M) va cung ho véi SAP 2000. Piém noi
bat cia ETABS & day ma cac phan mém két cau khac (SAP 2000, STAAD I11/PRO) khdng
O nhu:
- ETABS la phan mém két cau chuyén dung trong tinh toan va thiét ké nha cao tang.
- Giao dién duogc tich hop hoan toan véi moi truwong Windows 95/98/NT/2000/XP.
- Tit c4 cac thao tic duoc thuc hién trén man hinh dd hoa than thién.
- Tinh nang vuot troi khi vao s6 liéu, chinh stra va sao chép dé dang, thuan tién theo khai
niém tang twong tu.
- T6i vu mé hinh hoa nha nhiéu tang. C6 thé mé hinh cac dang két ciu nha cao ting: Hé
két cAu dAm, san, cot, vach toan khoi; Hé két cu dam, cot, san lép ghép, 161 toan khoi. ..
- Céc thu vién két cau sin c6 hodc xay dung so dd két cau: dam, san, cot, vach trén mat
bang hodc mat ding cong trinh bang cac cong cu md hinh dic biét.
- Kich thuée chinh x4c voi hé ludi va céac lua chon bat diém giéng AutoCAD. Dac biét la
h¢é truc dinh vi mat béng két cau.
- Xuét va nhap so d6 hinh hoc tir méi trong AutoCAD (file * DXF)
- Ty dong tinh todn tai trong cho cac kiéu tai sau: tai trong ban than, gi6 tinh
- Ty d6ng xéac dinh khéi luong va trong luong cac tang.
- Ty dong xac dinh tam hinh hoc, tdm cing va tam khéi lugng cong trinh.
- Ty dong xac dinh chu ki va tan s6 dao dong riéng theo hai phuong phap Eigen Vectors va
Ritz VVectors theo md hinh ket cau khong gian thyc té ctia cong trinh.
- Phan tich va tinh toan két ciu theo phuwong phap phan tir hitu han véi lya chon phan tich
tuyén tinh hodc phi tuyén.
- Thoi gian thuc hién phan tich, tinh toan coéng trinh giam mot cach dang ké so voi cac
chuong trinh tinh két cau khac.
- Dic biét viec két xuat két qua tinh todn mot cach rd rang, khoa hoc gitip cho viéc thiét ké,
kiém tra cdu kién mot cach nhanh chong, chinh xéc.
- Thiét ké va kiém tra ciu kién dam, san, cOt, vach theo cac tiéu chuan: ACI318-99,
UBC97, BS8110-89, EUROCODE 2-1992, INDIAN IS 456-2000, CSA-A23.3-94 ...
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Trong do: ciu kién dam tinh ra dén dién tich thép Fa, cdu kién coOt tinh ra dén dién tich thép
Fa (c6 thé thuc hién bai toan thiét ké hodc kiém tra cau kién cot), cAu kién vach tinh ra dén
dién tich thép Fa theo tiéu chuan ACI318-99, UBC97, BS8110 (c6 thé thyc hién bai toan
thiét ké hodc kiém tra cdu kién vach).

- Thiét 1ap mot cach nhanh chéng, chinh x4c, ngan gon thuyét minh tinh toan cong trinh.
- Két xuét dit lidu ra cdc méi truong khac nhu: SAP 2000, SAFE, AUTOCAD, ACCESS,
WORD, NOTEPAD.

- Piac biét 1a viéc két xuat cac muc san tang cua cong trinh sang chuong trinh phuy tro
SAFE dé tinh toan san bé-tong cot thép. Két qua cudi cung dat duoc 1a biéu dd ndi luc,
dién tich thép Fa, bd tri trién khai thép san.

Ghi chii: SAFE 13 phan mém két cdu chuyén dung tinh toan cho cac loai ban san bé-tdng
cot thép theo phwong phap phan tir hitu han nhu san giao thoa, san khong dim, san nim,
... ngoai ra SAFE con ¢6 thé tinh ndi lyc va tinh thép cho dai méng don hodc méng t6 hop,
moéng bé. SAFE nam trong bd phan mém SAP, ETABS, SAFE cua truong Dai hoc
Berkeley (MY).

- Ngoai ra, ETABS c6 thé tinh toan va thiét ké cho ciu kién dam t6 hop (Composite
Beam), thyc hién thiét ké chi tiét lién két tai cac nit d6i voi két cau thép (Joint Steel
Design) theo cac tiéu chuan thong dung trén thé gisi.

Mic di méi xuat hién ¢ Viét Nam, xong c6 thé khang dinh ETABS 13 phin mém két ciu
ndi troi va tién dung hon han so véi cac phﬁn mém két cau khac nhu: SAP 2000, STAAD
111/PRO, PKPM trong viéc tinh toan va thiét ké nha cao tang.

- Muyc tiéu ctia viéc phat trién va xay dung nha cao ting ngoai viéc dam bao cac yéu cau vé
kién trac, moi truong, canh quan, ... thi van dé tinh toan thiét ké két cau cong trinh van
dugc dat Ién hang dau. Do d6 viéc lu’a chon mot phan mém phu hop, rat ngan thoi gian,
tiét kiém tién bac va c6 do tin cdy cao hoan toan do cac ki su két cdu va cac don vi tu vén
quyét dinh.

2.6.2 Khai bao tai trong
2.6.2.1 Tinh tai:

Chuong trinh ETABS ty dong don tai trong ban than cua cac cdu kién nén dau vao
ta chi can khai bao kich thudc cta cac cau kién dam san cot va 15i ...dac trung cua vat liéu
duoc dung thiét ké nhu mé dun dan hoi, trong lwong riéng, hé sd poatxdng, néu khong theo
su ngam dinh ctia may: véi bé tong M300 ta nhap E = 2,9.10° T/m?; y =2,5 T/m® chuong
trinh ty dong don tai don tinh tai vé khung nut.

Do vay trong trudong hop Tinh tai ta dwa vao hé sd Selfweigh = 1,1; c6 nghia 14 trong
luong cta ban san BTCT day 10 cm di dugc may tu dong tinh voi hé sé vuot tai 1,1; Nhu
vay chi can khai bao trong luong cac 16p ciu tao: gach 1at, vira 16t, vira trat, tuong trén san,
san vé sinh ... thém vao Tinh tai, b'fmg cach léy toan bo tinh tai da tinh trur di trong luong
tinh toan cta ban san BTCT (Xem cic gia tri tai trong khai bao nay trong phan phu lyc).

Tai trong tudong ngodi va vach ngin di tinh va dua vé dai phan b trén don vi dai tac
dung 1én cac dam tuong tng c6 tudong ngan
2.6.2.2 Hoat tai ding:

Chuong trinh ETABS ¢6 thé tu dong don tai vé cac cau kién cho nén hoat tai thang
dang tac dung 1én cac ban san dugc khai bao trén phan tir shell (Ban san) voi thir nguyén
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lyc trén don vi vuodng; chuong trinh ty dong don tai trong vé khung nat. Cac 6 san khéc
nhau duogc gan gi tri hoat tai sir dung thuc té ciia 6 san ay.

Thuc té khi tinh khung khong gian, c6 tit ca 5 trudng hop hoat tai: 4 trudng hop hoat
tai léch tang léch nhip va 1 {truong hop hoat tai trén toan bo san. Nhung do chiéu cao nha
kha 16n nén mémen trong dam va cot do hoat tai dung gay ra 1a kha bé so voi tinh tai va tai
trong gio gy ra nén dé don gian cho viéc t6 hop tai trong sau nay ta chi xét 3 trudng hop
hoat tai nhu sau.

Ta lan luot khai bao 2 trudng hop hoat tai 1a: Hoat tai 1, hoat tai 2 ,s0 d6 chét tai da
trinh bay ¢ cac muc trén.

2.6.2.3 Tai trong gio:
Tai trong gio dugc quy vé phan bd déu trén cac muc san (theo phuong tuong tmg)
theo dién tich bé mat don gié ctuia cong trinh bao gom giod trai va gio phai.
2.6.3 M6 hinh tinh toan néi lwc

So do tinh duoc 1ap trong phén mém tinh }(ét cdu ETABS 9.07 dudi dang khung
khong gian c6 su tham gia ctia phan tir frame 14 dam, ct va cac phan tir shell 1a san, vach
thang may, vach thang bo

Truc tinh toan cua cac phan tur lay nhu sau:
- Truc dam lay gan ding nam ngang ¢ mirc san.
- Truc c0t gitra trung truc truc hinh hoc cta cot.

Chiéu dai tinh toan cta dam lay bang khoang cach cac tryc cot twong ung, chiéu dai
tinh toan cac phan tir cot cac tang trén 1ay bang khoang cach céc san, riéng chiéu dai tinh
toan ciia cot tang 1 1iy bang khoang cach tir mit mong dén mit san tang 1

Tai trong dugc nhap truc tiép 1én cac phan tir chiu tai theo cac trudng hop tai trong.
Phan tai trong ban than do may tu tinh nén ta chi nhap tinh tai phu thém ngoai tai trong ban
than

Noi luc ctia cac phan tir dugc xuat ra va t6 hop theo cac quy dinh trong TCVN 2737-
1995 va TCXD 198-1997

2.6.4 Kiém tra két qua tinh todn

Trong qua trinh giai lyc bang chwong trinh Etabs, c6 thé c6 nhing sai léch vé két qua
do nhiéu nguyén nhan: 16i chuong trinh; do vao sai sb liéu; do quan ni¢m sai vé so d6 két
cAu: tai trong... Dé ¢6 co so khéng dinh vé sy ding din hodc dang tin cay cua két qua tinh
toan bang may, ta tién hanh mot so tinh toan so sanh kiém tra nhu sau:

Sau khi co két qua ndi lyc tir chwong trinh Etabs 9.07, ching ta can phai danh gia
dugc su hop 1y cua két qua do trudc khi dung de tinh toan. Sy danh gia dua trén nhimng
kién thirc vé co hoc két cAu va mang tinh so bg, tong quét, khong tinh todn mot cach cu thé
cho tirng phan tir cau kién.

- Vé mat dinh tinh: Dua vao dang chét tai va dang biéu @6 momen, cach kiém tra nhu
Sau:

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 55



+ Dbi v6i cac truong hop tai trong ding (tinh tai va hoat tai) thi biéu d6 momen c6
dang gan nhu do61 xung ( cong trinh gan doi xung).

+ Dbi voi tai trong ngang (gio, dong dat), biéu d6 momen trong khung phai &m ¢
phan dudi va duong & phan trén cia cot, duong & dau thanh va am & cudi thanh cia cac
thanh ngang theo hudng gio.

- Vé mat dinh luong:

+ Tong luc cit & chan cot trong 1 tang nao dé bang tong cac luc ngang tinh tir mirc
tang do trd 1én.

+ Néu dam chju tai trong phan bd déu thi khoang cach tir duong ndi tung d6 momen

A X n . TR 12
am dén tung do momen duong & gitra nhip co6 gia tri bang q? .

Sau khi kiém tra ndi luc theo cic buédc trén ta théy déu thoa man, do d6 két qua nodi
luc tinh duoc 1a dang.

Vay ta tién hanh cac budc tiép theo: t6 hop ndi luc, tinh thép cho khung, thiét ké
maong.

2.6.5 Té hop tai trong

T6 hop tai trong nham tao ra cac cip ndi luc nguy hiém c6 thé xuat hién trong qua
trinh lam vi¢c cua két cau. Tu d6 dung dé thi€t ké thép cho céc cau kién.

- Cac loai to hop tai trong;
+T6 hop coban 1: TT+ 1 HT
+ T6 hop co ban 2: TT + nhiéu hon 2 HT véi hé s6 0,9
Trén co so trén ta khai bao trong Etabs 9.07 t6 hop sau:
TH1: Tinh tai + Hoat tai 1
TH2: Tinh tai + Hoat tai 2
TH3: Tinh tai + Gid trai
THA4: Tinh tai + Gio6 phai
TH5: Tinh tai + 0.9(Hoat tai 1 + Gio tréi)
THG6: Tinh tai + 0.9(Hoat tai 1 + Gio phai)
TH7: Tinh tai + 0.9(Hoat tai 2 + Gio6 trai)
TH8: Tinh tai + 0.9(Hoat tai 2 + Gi6 phai)

2.6.6 Két xuat néi luc

2.6.6.1 Ky hiéu cac thanh phan ndi lwc trong phan mém Etabs

Tai mdi tiét dién cia mdi phan tir thanh trong khung khong gian déu chira 6 thanh
phan noi lyc:

My — mdmen quay quanh tryc x cua ti€t di¢n;

My — mémen quay quanh truc y cua tiét dién;

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 56



M, — mOémen xoan;

N, — luc doc;

Qy — luc cét theo phuong truc x;
Qy — luc cit theo phuong truc y.

Trong chuong trinh ETABS s dul}g cé~c ky hi€u truc toa do cuc bd khac vt cach ky
hiéu thong thuong. Do do, dé tranh nham lan, trong bang sau ghi ra ky hi¢u tuong ung
gilra chuong trinh may tinh vo1 ky hi¢u thong thuong.

Bang 2-8. Ky hiéu cac thanh phén ndi luc trong Etabs

Thity | Thdoh phinoditye | o8| nmg in ETABS
M3-3 di voi dam;
1 Mo6men quay quanh truc x My ,
M2-2 do61 véi cot
) M2-2 d6i v6i dam;
2 Momen quay quanh truc y My M3-3 déi véi cot
3 Momen xoin M, T
4 Luc doc N, P
5 Luc cét theo phuong truc x Qx V2
6 Luc cit theo phuong truc y Qy V3

Chu thich: Truc x va truc y 1a nhirng truc toa d§ cuc bg cia thanh, theo ky
hi€u cia moén Suc bén vat liéu; chung khong phai la cac truc toa do téng thé X va
Y.

Tu két qua tinh ndi lyc, chon ra cac cdp nguy hiém
2.6.6.2 T6 hop ndi lwc dam

Pé tinh cbt thép doc chiu luc cua dam, chon ra momen duong 16n nhét tai nhip
(Mymax ) va Q tuong irng, mémen am 16n nhat tai goi (Mymin) va Q tuong ing

Dé tinh thép ngang, chon Qymax
Khong tinh cbt thép ngang chiu Q va cdt thép chiu mémen xoidn Mz
2.6.6.3 T6 hop ndi lwc cot
- Pé tinh cot thép doc chiu lyc cua cdt, chon ra cac cap:
Mymax » My Va N, tuong ung;
Mymax » My Va N, tuong tng;
Nmax ; My va My tuong tng.
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(Cac momen 16n nhit Mypax V& Mymax déu 1dy theo gié trj tuyét d6i ma khong can dé y
dén dau cua ching, vi cot thép dugc bo tri do1 xting).

Két qua ndi luc dim cot va bang t6 hop noéi luc.

STATIC LOADCASE

SWMultiplie
Case Type r
TT DEAD 1.1
HT1 LIVE 0
HT2 LIVE 0
GT WIND 0
GP WIND 0
FRAME SCTION PROPERTIES
SectionName Material FromFile Shape Depth WidthTop
DAM300X70 Rectangula
0 B20 No r 0.7 0.3
Rectangula
COT300X300 B20 No r 0.3 0.3
Rectangula
COT300X400 B20 No r 0.4 0.3
Rectangula
COT300X800 B20 No r 0.8 0.3
Rectangula
COT300X700 B20 No r 0.7 0.3
ODJECT ELEMENT JOINT
JointElem JointODject Story GloDalX GloDalY  GloDalz
1 1 BASE 0 0 0
2 1 T1 0 0 4.05
3 2 BASE 17.27 0 0
4 2 T1 17.27 0 4.05
5 3 BASE 5.885 0 0
6 3 T1 5.885 0 4.05
7 4 BASE 11.385 0 0
8 4 T1 11.385 0 4.05
9 1 T4 0 0 15.75
10 2 T4 17.27 0 15.75
11 3 T4 5.885 0 15.75
12 4 T4 11.385 0 15.75
13 1 T3 0 0 12.15
14 2 T3 17.27 0 12.15
15 3 T3 5.885 0 12.15
16 4 T3 11.385 0 12.15

Sinh vién: Nguyén Anh Tuén
Lép XDL 501 58



17 1 T2 0 0 8.55
18 2 T2 17.27 0 8.55
19 3 T2 5.885 0 8.55
20 4 T2 11.385 0 8.55
21 1 T7 0 0 26.55
22 2 T7 17.27 0 26.55
23 3 T7 5.885 0 26.55
24 4 T7 11.385 0 26.55
25 1 T6 0 0 22.95
26 2 T6 17.27 0 22.95
27 3 T6 5.885 0 22.95
28 4 T6 11.385 0 22.95
29 1 T5 0 0 19.35
30 2 T5 17.27 0 19.35
31 3 T5 5.885 0 19.35
32 4 T5 11.385 0 19.35
ODJECT ELEMENT FRAMES
FrameODjec
FrameElem t Story FrameType ElemJtl ElemJtJ
1 C1 T7 Column 25 21
2 C2 T7 Column 26 22
3 C3 T7 Column 27 23
4 C4 T7 Column 28 24
5 D1 T7 Deam 21 23
6 D2 T7 Deam 23 24
7 D3 T7 Deam 24 22
8 Ci1 T6 Column 29 25
9 C2 T6 Column 30 26
10 C3 T6 Column 31 27
11 C4 T6 Column 32 28
12 D1 T6 Deam 25 27
13 D2 T6 Deam 27 28
14 D3 T6 Deam 28 26
15 Ci T5 Column 9 29
16 C2 T5 Column 10 30
17 C3 T5 Column 11 31
18 C4 T5 Column 12 32
19 D1 T5 Deam 29 31
20 D2 T5 Deam 31 32
21 D3 T5 Deam 32 30
22 Ci T4 Column 13 9
23 C2 T4 Column 14 10
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24 C3 T4 Column 15 11
25 C4 T4 Column 16 12
26 D1 T4 Deam 9 11
27 D2 T4 Deam 11 12
28 D3 T4 Deam 12 10
29 Ci T3 Column 17 13
30 C2 T3 Column 18 14
31 C3 T3 Column 19 15
32 C4 T3 Column 20 16
33 D1 T3 Deam 13 15
34 D2 T3 Deam 15 16
35 D3 T3 Deam 16 14
36 Ci1 T2 Column 2 17
37 C2 T2 Column 4 18
38 C3 T2 Column 6 19
39 C4 T2 Column 8 20
40 D1 T2 Deam 17 19
41 D2 T2 Deam 19 20
42 D3 T2 Deam 20 18
43 Ci T1 Column 1 2
44 C2 T1 Column 3 4
45 C3 T1 Column 5 6
46 C4 T1 Column 7 8
47 D1 T1 Deam 2 6
48 D2 T1 Deam 6 8
49 D3 T1 Deam 8 4
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Chwong 4. Tinh todn dam

POINT LOAD
Case Story Point FX FY FZ
TT T7 1 0 0 -4.46
TT T7 2 0 0 -4.46
TT T7 3 0 0 -8.92
TT T7 4 0 0 -8.92
TT T6 1 0 0 -9.56
TT T6 2 0 0 -9.56
TT T6 3 0 0 -11.03
TT T6 4 0 0 -8.92
TT TS5 1 0 0 -9.56
TT T5 2 0 0 -9.56
TT T5 3 0 0 -11.03
TT TS5 4 0 0 -8.92
TT T4 1 0 0 -9.56
TT T4 2 0 0 -9.56
TT T4 3 0 0 -11.03
TT T4 4 0 0 -8.92
TT T3 1 0 0 -9.56
TT T3 2 0 0 -9.22
TT T3 3 0 0 -9.98
TT T3 4 0 0 -8.18
TT T2 1 0 0 -9.56
TT T2 2 0 0 -9.22
TT T2 3 0 0 -9.98
TT T2 4 0 0 -8.18
TT T1 1 0 0 -11.02
TT T1 2 0 0 -9.22
TT T1 3 0 0 -10.34
TT T1 4 0 0 -8.54
HT1 T7 1 0 0 -2.86
HT1 T7 2 0 0 -2.86
HT1 T7 3 0 0 -2.86
HT1 T7 4 0 0 -2.86
HT1 T6 3 0 0 -2.86
HT1 T6 4 0 0 -2.86
HT1 TS 1 0 0 -2.86
HT1 T5 2 0 0 -2.86
HT1 T5 3 0 0 -2.86
HT1 TS 4 0 0 -2.86
HT1 T4 3 0 0 -2.86
HT1 T4 4 0 0 -2.86
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Chwong 4. Tinh todn dam

HT1 T3 1 0 0 -2.86 0
HT1 T3 2 0 0 -1.43 0
HT1 T3 3 0 0 -2.86 0
HT1 T3 4 0 0 -1.43 0
HT1 T2 3 0 0 -2.86 0
HT1 T2 4 0 0 -2.86 0
HT1 T1 1 0 0 -2.86 0
HT1 T1 2 0 0 -1.43 0
HT1 T1 3 0 0 -2.86 0
HT1 T1 4 0 0 -1.43 0
HT2 T7 3 0 0 -2.86 0
HT2 T7 4 0 0 -2.86 0
HT2 T6 1 0 0 -2.86 0
HT2 T6 2 0 0 -2.86 0
HT2 T6 3 0 0 -2.86 0
HT2 T6 4 0 0 -2.86 0
HT2 T5 3 0 0 -2.86 0
HT2 T5 4 0 0 -2.86 0
HT2 T4 1 0 0 -2.86 0
HT2 T4 2 0 0 -2.86 0
HT2 T4 3 0 0 -2.86 0
HT2 T4 4 0 0 -2.86 0
HT2 T3 3 0 0 -2.86 0
HT2 T3 4 0 0 -2.86 0
HT2 T2 1 0 0 -2.86 0
HT2 T2 2 0 0 -1.43 0
HT2 T2 3 0 0 -2.86 0
HT2 T2 4 0 0 -1.43 0
HT2 T1 3 0 0 -2.86 0
HT2 T1 4 0 0 -2.86 0

DISTRIDUTED LOAD

Case Story Line Type Direction RelDistA RelDistB ADsDistA ADsDistB Lc
GT T7 C1 Force Local-2 0 1 0 3.6

GT T7 C2 Force Local-2 0 1 0 3.6
GT T6 Cl1 Force Local-2 0 1 0 3.6
GT T6 C2 Force Local-2 0 1 0 3.6
GT T5 Cl1 Force Local-2 0 1 0 3.6
GT T5 C2 Force Local-2 0 1 0 3.6
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Chwong 4. Tinh todn dam

GT T4 C1 Force Local-2 0 1 0 3.6
GT T4 C2 Force Local-2 0 1 0 3.6
GT T3 C1 Force Local-2 0 1 0 3.6
GT T3 C2 Force Local-2 0 1 0 3.6
GT T2 C1 Force Local-2 0 1 0 4.5
GT T2 C2 Force Local-2 0 1 0 4.5
GT T1 C1 Force Local-2 0 1 0 4.05
GT T1 C2 Force Local-2 0 1 0 4.05
GP T7 C1 Force Local-2 0 1 0 3.6
GP T7 C2 Force Local-2 0 1 0 3.6
GP T6 C1 Force Local-2 0 1 0 3.6
GP T6 C2 Force Local-2 0 1 0 3.6
GP T5 Cl1 Force Local-2 0 1 0 3.6
GP T5 C2 Force Local-2 0 1 0 3.6
GP T4 C1 Force Local-2 0 1 0 3.6
GP T4 C2 Force Local-2 0 1 0 3.6
GP T3 Cl1 Force Local-2 0 1 0 3.6
GP T3 C2 Force Local-2 0 1 0 3.6
GP T2 C1 Force Local-2 0 1 0 4.5
GP T2 C2 Force Local-2 0 1 0 4.5
GP Tl Cl1 Force Local-2 0 1 0 4.05
GP T1 C2 Force Local-2 0 1 0 4.05
TT T7 D1 Force Gravity 0 1 0 5.885
TT T7 D2 Force Gravity 0 1 0 5.5
TT T7 D3 Force Gravity 0 1 0 5.885
TT T6 D1 Force Gravity 0 1 0 5.885
TT T6 D2 Force Gravity 0 1 0 5.5
TT T6 D3 Force Gravity 0 1 0 5.885
TT T5 D1 Force Gravity 0 1 0 5.885
TT T5 D2 Force Gravity 0 1 0 5.5
TT T5 D3 Force Gravity 0 1 0 5.885
TT T4 D1 Force Gravity 0 1 0 5.885
TT T4 D2 Force Gravity 0 1 0 5.5
TT T4 D3 Force Gravity 0 1 0 5.885
TT T3 D1 Force Gravity 0 1 0 5.885
TT T3 D2 Force Gravity 0 1 0 5.5
TT T3 D3 Force Gravity 0 1 0 5.885
TT T2 D1 Force Gravity 0 1 0 5.885
TT T2 D2 Force Gravity 0 1 0 5.5
TT T2 D3 Force Gravity 0 1 0 5.885
TT T1 D1 Force Gravity 0 1 0 5.885
TT T1 D2 Force Gravity 0 1 0 5.5
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Chwong 4. Tinh todn dam

TT T1 D3 Force Gravity 0 1 0 5.885
HT1 T7 D1 Force Gravity 0 1 0 5.885
HT1 T7 D3 Force Gravity 0 1 0 5.885
HT1 T6 D2 Force Gravity 0 1 0 5.5
HT1 T5 D1 Force Gravity 0 1 0 5.885
HT1 T5 D3 Force Gravity 0 1 0 5.885
HT1 T4 D2 Force Gravity 0 1 0 5.5
HT1 T3 D1 Force Gravity 0 1 0 5.885
HT1 T3 D3 Force Gravity 0 1 0 5.885
HT1 T2 D2 Force Gravity 0 1 0 5.5
HT1 T1 D1 Force Gravity 0 1 0 5.885
HT1 T1 D3 Force Gravity 0 1 0 5.885
HT2 T7 D2 Force Gravity 0 1 0 5.5
HT2 T6 D1 Force Gravity 0 1 0 5.885
HT2 T6 D3 Force Gravity 0 1 0 5.885
HT2 T5 D2 Force Gravity 0 1 0 5.5
HT2 T4 D1 Force Gravity 0 1 0 5.885
HT2 T4 D3 Force Gravity 0 1 0 5.885
HT2 T3 D2 Force Gravity 0 1 0 5.5
HT2 T2 D1 Force Gravity 0 1 0 5.885
HT2 T2 D3 Force Gravity 0 1 0 5.885
HT2 T1 D2 Force Gravity 0 1 0 5.5
BANG NQI LUC
Story Beam Load Loc P V2

T7 D1 TT 0.175 -0.6 -4.95

T7 D1 TT 0.771 -0.6 -3.6

T7 D1 TT 1.366 -0.6 -2.25

T7 D1 TT 1.962 -0.6 -0.9

T7 D1 TT 2.557 -0.6 0.45

T7 D1 TT 3.153 -0.6 1.79

T7 D1 TT 3.748 -0.6 3.14

T7 D1 TT 4.344 -0.6 4.49

T7 D1 TT 4.939 -0.6 5.84

T7 D1 TT 5.535 -0.6 7.19

T7 D1 HT1 0.175 -0.34 -3.9

T7 D1 HT1 0.771 -0.34 -2.93

T7 D1 HT1 1.366 -0.34 -1.97

T7 D1 HT1 1.962 -0.34 -1

T7 D1 HT1 2.557 -0.34 -0.04

T7 D1 HT1 3.153 -0.34 0.93

T7 D1 HT1 3.748 -0.34 1.89
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Chwong 4. Tinh todn dam

T7 D1 HT1 4.344 -0.34 2.86
T7 D1 HT1 4.939 -0.34 3.82
T7 D1 HT1 5.535 -0.34 4.79
T7 D1 HT2 0.175 -0.36 0.09
T7 D1 HT2 0.771 -0.36 0.09
T7 D1 HT2 1.366 -0.36 0.09
T7 D1 HT2 1.962 -0.36 0.09
T7 D1 HT2 2.557 -0.36 0.09
T7 D1 HT2 3.153 -0.36 0.09
T7 D1 HT2 3.748 -0.36 0.09
T7 D1 HT2 4.344 -0.36 0.09
T7 D1 HT2 4.939 -0.36 0.09
T7 D1 HT2 5.535 -0.36 0.09
T7 D1 GT 0.175 -1.24 0.14
T7 D1 GT 0.771 -1.24 0.14
T7 D1 GT 1.366 -1.24 0.14
T7 D1 GT 1.962 -1.24 0.14
T7 D1 GT 2.557 -1.24 0.14
T7 D1 GT 3.153 -1.24 0.14
T7 D1 GT 3.748 -1.24 0.14
T7 D1 GT 4.344 -1.24 0.14
T7 D1 GT 4.939 -1.24 0.14
T7 D1 GT 5.535 -1.24 0.14
T7 D1 GP 0.175 0.83 -0.19
T7 D1 GP 0.771 0.83 -0.19
T7 D1 GP 1.366 0.83 -0.19
T7 D1 GP 1.962 0.83 -0.19
T7 D1 GP 2.557 0.83 -0.19
T7 D1 GP 3.153 0.83 -0.19
T7 D1 GP 3.748 0.83 -0.19
T7 D1 GP 4.344 0.83 -0.19
T7 D1 GP 4.939 0.83 -0.19
T7 D1 GP 5.535 0.83 -0.19
T6 D1 TT 0.175 0.11 -4.97
T6 D1 TT 0.771 0.11 -3.62
T6 D1 TT 1.366 0.11 -2.27
T6 D1 TT 1.962 0.11 -0.92
T6 D1 TT 2.557 0.11 0.42
T6 D1 TT 3.153 0.11 1.77
T6 D1 TT 3.748 0.11 3.12
T6 D1 TT 4.344 0.11 4.47
T6 D1 TT 4.939 0.11 5.82
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Chwong 4. Tinh todn dam

T6 D1 TT 5.535 0.11 7.16
T6 D1 HT1 0.175 0.08 0.09
T6 D1 HT1 0.771 0.08 0.09
T6 D1 HT1 1.366 0.08 0.09
T6 D1 HT1 1.962 0.08 0.09
T6 D1 HT1 2.557 0.08 0.09
T6 D1 HT1 3.153 0.08 0.09
T6 D1 HT1 3.748 0.08 0.09
T6 D1 HT1 4.344 0.08 0.09
T6 D1 HT1 4.939 0.08 0.09
T6 D1 HT1 5.535 0.08 0.09
T6 D1 HT2 0.175 0.01 -4.08
T6 D1 HT2 0.771 0.01 -3.12
T6 D1 HT2 1.366 0.01 -2.15
T6 D1 HT2 1.962 0.01 -1.19
T6 D1 HT2 2.557 0.01 -0.22
T6 D1 HT2 3.153 0.01 0.74
T6 D1 HT2 3.748 0.01 1.71
T6 D1 HT2 4.344 0.01 2.67
T6 D1 HT2 4.939 0.01 3.64
T6 D1 HT2 5.535 0.01 4.6
T6 D1 GT 0.175 -2.84 1.08
T6 D1 GT 0.771 -2.84 1.08
T6 D1 GT 1.366 -2.84 1.08
T6 D1 GT 1.962 -2.84 1.08
T6 D1 GT 2.557 -2.84 1.08
T6 D1 GT 3.153 -2.84 1.08
T6 D1 GT 3.748 -2.84 1.08
T6 D1 GT 4.344 -2.84 1.08
T6 D1 GT 4.939 -2.84 1.08
T6 D1 GT 5.535 -2.84 1.08
T6 D1 GP 0.175 1.98 -1.07
T6 D1 GP 0.771 1.98 -1.07
T6 D1 GP 1.366 1.98 -1.07
T6 D1 GP 1.962 1.98 -1.07
T6 D1 GP 2.557 1.98 -1.07
T6 D1 GP 3.153 1.98 -1.07
T6 D1 GP 3.748 1.98 -1.07
T6 D1 GP 4.344 1.98 -1.07
T6 D1 GP 4.939 1.98 -1.07
T6 D1 GP 5.535 1.98 -1.07
T5 D1 TT 0.175 0 -4.97
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Chwong 4. Tinh todn dam

T5 D1 TT 0.771 0 -3.62
TS5 D1 TT 1.366 0 -2.28
TS5 D1 TT 1.962 0 -0.93
T5 D1 TT 2.557 0 0.42
T5 D1 TT 3.153 0 1.77
TS5 D1 TT 3.748 0 3.12
TS5 D1 TT 4.344 0 4.46
T5 D1 TT 4.939 0 5.81
T5 D1 TT 5.535 0 7.16
TS5 D1 HT1 0.175 -0.02 -3.95
T5 D1 HT1 0.771 -0.02 -2.99
T5 D1 HT1 1.366 -0.02 -2.02
T5 D1 HT1 1.962 -0.02 -1.06
T5 D1 HT1 2.557 -0.02 -0.09
T5 D1 HT1 3.153 -0.02 0.87
T5 D1 HT1 3.748 -0.02 1.84
T5 D1 HT1 4.344 -0.02 2.8
T5 D1 HT1 4.939 -0.02 3.77
T5 D1 HT1 5.535 -0.02 4.73
TS D1 HT2 0.175 0.04 -0.03
TS D1 HT2 0.771 0.04 -0.03
T5 D1 HT?2 1.366 0.04 -0.03
T5 D1 HT?2 1.962 0.04 -0.03
TS D1 HT2 2.557 0.04 -0.03
TS D1 HT2 3.153 0.04 -0.03
T5 D1 HT?2 3.748 0.04 -0.03
T5 D1 HT?2 4.344 0.04 -0.03
T5 D1 HT2 4.939 0.04 -0.03
TS D1 HT2 5.535 0.04 -0.03
T5 D1 GT 0.175 -2.68 2
T5 D1 GT 0.771 -2.68 2
T5 D1 GT 1.366 -2.68 2
T5 D1 GT 1.962 -2.68 2
T5 D1 GT 2.557 -2.68 2
T5 D1 GT 3.153 -2.68 2
T5 D1 GT 3.748 -2.68 2
TS5 D1 GT 4.344 -2.68 2
T5 D1 GT 4.939 -2.68 2
T5 D1 GT 5.535 -2.68 2
TS5 D1 GP 0.175 1.86 -2
TS5 D1 GP 0.771 1.86 -2
T5 D1 GP 1.366 1.86 -2
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Chwong 4. Tinh todn dam

T5 D1 GP 1.962 1.86 -2
TS5 D1 GP 2.557 1.86 -2
TS5 D1 GP 3.153 1.86 -2
T5 D1 GP 3.748 1.86 -2
T5 D1 GP 4.344 1.86 -2
TS5 D1 GP 4.939 1.86 -2
TS5 D1 GP 5.535 1.86 -2
T4 D1 TT 0.2 -0.18 -4.99
T4 D1 TT 0.787 -0.18 -3.66
T4 D1 TT 1.374 -0.18 -2.33
T4 D1 TT 1.962 -0.18 -1
T4 D1 TT 2.549 -0.18 0.33
T4 D1 TT 3.136 -0.18 1.66
T4 D1 TT 3.723 -0.18 2.99
T4 D1 TT 4.311 -0.18 4.32
T4 D1 TT 4.898 -0.18 5.65
T4 D1 TT 5.485 -0.18 6.98
T4 D1 HT1 0.2 -0.07 0.03
T4 D1 HT1 0.787 -0.07 0.03
T4 D1 HT1 1.374 -0.07 0.03
T4 D1 HT1 1.962 -0.07 0.03
T4 D1 HT1 2.549 -0.07 0.03
T4 D1 HT1 3.136 -0.07 0.03
T4 D1 HT1 3.723 -0.07 0.03
T4 D1 HT1 4.311 -0.07 0.03
T4 D1 HT1 4.898 -0.07 0.03
T4 D1 HT1 5.485 -0.07 0.03
T4 D1 HT2 0.2 -0.12 -4.02
T4 D1 HT2 0.787 -0.12 -3.07
T4 D1 HT?2 1.374 -0.12 -2.12
T4 D1 HT?2 1.962 -0.12 -1.17
T4 D1 HT2 2.549 -0.12 -0.22
T4 D1 HT2 3.136 -0.12 0.74
T4 D1 HT?2 3.723 -0.12 1.69
T4 D1 HT?2 4.311 -0.12 2.64
T4 D1 HT2 4.898 -0.12 3.59
T4 D1 HT2 5.485 -0.12 4.54
T4 D1 GT 0.2 -2.25 3.06
T4 D1 GT 0.787 -2.25 3.06
T4 D1 GT 1.374 -2.25 3.06
T4 D1 GT 1.962 -2.25 3.06
T4 D1 GT 2.549 -2.25 3.06
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Chwong 4. Tinh todn dam

T4 D1 GT 3.136 -2.25 3.06
T4 D1 GT 3.723 -2.25 3.06
T4 D1 GT 4.311 -2.25 3.06
T4 D1 GT 4.898 -2.25 3.06
T4 D1 GT 5.485 -2.25 3.06
T4 D1 GP 0.2 1.45 -3.06
T4 D1 GP 0.787 1.45 -3.06
T4 D1 GP 1.374 1.45 -3.06
T4 D1 GP 1.962 1.45 -3.06
T4 D1 GP 2.549 1.45 -3.06
T4 D1 GP 3.136 1.45 -3.06
T4 D1 GP 3.723 1.45 -3.06
T4 D1 GP 4.311 1.45 -3.06
T4 D1 GP 4.898 1.45 -3.06
T4 D1 GP 5.485 1.45 -3.06
T3 D1 TT 0.2 0.02 -5.03
T3 D1 TT 0.787 0.02 -3.7
T3 D1 TT 1.374 0.02 -2.37
T3 D1 TT 1.962 0.02 -1.04
T3 D1 TT 2.549 0.02 0.29
T3 D1 TT 3.136 0.02 1.62
T3 D1 TT 3.723 0.02 2.95
T3 D1 TT 4.311 0.02 4.27
T3 D1 TT 4.898 0.02 5.6
T3 D1 TT 5.485 0.02 6.93
T3 D1 HT1 0.2 0 -3.97
T3 D1 HT1 0.787 0 -3.02
T3 D1 HT1 1.374 0 -2.07
T3 D1 HT1 1.962 0 -1.12
T3 D1 HT1 2.549 0 -0.17
T3 D1 HT1 3.136 0 0.78
T3 D1 HT1 3.723 0 1.73
T3 D1 HT1 4.311 0 2.69
T3 D1 HT1 4.898 0 3.64
T3 D1 HT1 5.485 0 4.59
T3 D1 HT2 0.2 0.03 -0.07
T3 D1 HT2 0.787 0.03 -0.07
T3 D1 HT?2 1.374 0.03 -0.07
T3 D1 HT2 1.962 0.03 -0.07
T3 D1 HT2 2.549 0.03 -0.07
T3 D1 HT2 3.136 0.03 -0.07
T3 D1 HT2 3.723 0.03 -0.07
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Chwong 4. Tinh todn dam

T3 D1 HT2 4.311 0.03 -0.07
T3 D1 HT2 4.898 0.03 -0.07
T3 D1 HT2 5.485 0.03 -0.07
T3 D1 GT 0.2 -2.26 4.14
T3 D1 GT 0.787 -2.26 4.14
T3 D1 GT 1.374 -2.26 4.14
T3 D1 GT 1.962 -2.26 4.14
T3 D1 GT 2.549 -2.26 4.14
T3 D1 GT 3.136 -2.26 4.14
T3 D1 GT 3.723 -2.26 4.14
T3 D1 GT 4.311 -2.26 4.14
T3 D1 GT 4.898 -2.26 4.14
T3 D1 GT 5.485 -2.26 4.14
T3 D1 GP 0.2 15 -4.13
T3 D1 GP 0.787 15 -4.13
T3 D1 GP 1.374 15 -4.13
T3 D1 GP 1.962 15 -4.13
T3 D1 GP 2.549 15 -4.13
T3 D1 GP 3.136 15 -4.13
T3 D1 GP 3.723 15 -4.13
T3 D1 GP 4.311 15 -4.13
T3 D1 GP 4.898 15 -4.13
T3 D1 GP 5.485 15 -4.13
T2 D1 TT 0.2 -0.06 -5.11
T2 D1 TT 0.787 -0.06 -3.78
T2 D1 TT 1.374 -0.06 -2.45
T2 D1 TT 1.962 -0.06 -1.12
T2 D1 TT 2.549 -0.06 0.21
T2 D1 TT 3.136 -0.06 1.54
T2 D1 TT 3.723 -0.06 2.87
T2 D1 TT 4.311 -0.06 4.2
T2 D1 TT 4.898 -0.06 5.53
T2 D1 TT 5.485 -0.06 6.86
T2 D1 HT1 0.2 0.13 0.01
T2 D1 HT1 0.787 0.13 0.01
T2 D1 HT1 1.374 0.13 0.01
T2 D1 HT1 1.962 0.13 0.01
T2 D1 HT1 2.549 0.13 0.01
T2 D1 HT1 3.136 0.13 0.01
T2 D1 HT1 3.723 0.13 0.01
T2 D1 HT1 4.311 0.13 0.01
T2 D1 HT1 4.898 0.13 0.01
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Chwong 4. Tinh todn dam

T2 D1 HT1 5.485 0.13 0.01
T2 D1 HT2 0.2 0.11 -4
T2 D1 HT2 0.787 0.11 -3.05
T2 D1 HT2 1.374 0.11 -2.09
T2 D1 HT2 1.962 0.11 -1.14
T2 D1 HT2 2.549 0.11 -0.19
T2 D1 HT2 3.136 0.11 0.76
T2 D1 HT2 3.723 0.11 1.71
T2 D1 HT2 4.311 0.11 2.66
T2 D1 HT2 4.898 0.11 3.61
T2 D1 HT2 5.485 0.11 4.57
T2 D1 GT 0.2 -3.12 5.34
T2 D1 GT 0.787 -3.12 5.34
T2 D1 GT 1.374 -3.12 5.34
T2 D1 GT 1.962 -3.12 5.34
T2 D1 GT 2.549 -3.12 5.34
T2 D1 GT 3.136 -3.12 5.34
T2 D1 GT 3.723 -3.12 5.34
T2 D1 GT 4.311 -3.12 5.34
T2 D1 GT 4.898 -3.12 5.34
T2 D1 GT 5.485 -3.12 5.34
T2 D1 GP 0.2 2.32 -5.35
T2 D1 GP 0.787 2.32 -5.35
T2 D1 GP 1.374 2.32 -5.35
T2 D1 GP 1.962 2.32 -5.35
T2 D1 GP 2.549 2.32 -5.35
T2 D1 GP 3.136 2.32 -5.35
T2 D1 GP 3.723 2.32 -5.35
T2 D1 GP 4.311 2.32 -5.35
T2 D1 GP 4.898 2.32 -5.35
T2 D1 GP 5.485 2.32 -5.35
T1 D1 TT 0.2 0.1 -7.75
T1 D1 TT 0.787 0.1 -5.77
T1 D1 TT 1.374 0.1 -3.78
T1 D1 TT 1.962 0.1 -1.79
T1 D1 TT 2.549 0.1 0.2
T1 D1 TT 3.136 0.1 2.18
T1 D1 TT 3.723 0.1 4.17
T1 D1 TT 4.311 0.1 6.16
T1 D1 TT 4.898 0.1 8.14
T1 D1 TT 5.485 0.1 10.13
T1 D1 HT1 0.2 -0.14 -3.9
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Chwong 4. Tinh todn dam

T1 D1 HT1 0.787 -0.14 -2.95
T1 D1 HT1 1.374 -0.14 -2
T1 D1 HT1 1.962 -0.14 -1.05
T1 D1 HT1 2.549 -0.14 -0.1
T1 D1 HT1 3.136 -0.14 0.85
T1 D1 HT1 3.723 -0.14 1.8
T1 D1 HT1 4.311 -0.14 2.76
T1 D1 HT1 4.898 -0.14 3.71
T1 D1 HT1 5.485 -0.14 4.66
T1 D1 HT2 0.2 0.33 0.04
T1 D1 HT2 0.787 0.33 0.04
T1 D1 HT2 1.374 0.33 0.04
T1 D1 HT2 1.962 0.33 0.04
T1 D1 HT2 2.549 0.33 0.04
T1 D1 HT2 3.136 0.33 0.04
T1 D1 HT2 3.723 0.33 0.04
T1 D1 HT2 4.311 0.33 0.04
T1 D1 HT2 4.898 0.33 0.04
T1 D1 HT2 5.485 0.33 0.04
T1 D1 GT 0.2 -3.14 5.78
T1 D1 GT 0.787 -3.14 5.78
T1 D1 GT 1.374 -3.14 5.78
T1 D1 GT 1.962 -3.14 5.78
T1 D1 GT 2.549 -3.14 5.78
T1 D1 GT 3.136 -3.14 5.78
T1 D1 GT 3.723 -3.14 5.78
T1 D1 GT 4.311 -3.14 5.78
T1 D1 GT 4.898 -3.14 5.78
T1 D1 GT 5.485 -3.14 5.78
T1 D1 GP 0.2 2.4 -5.76
T1 D1 GP 0.787 2.4 -5.76
T1 D1 GP 1.374 2.4 -5.76
T1 D1 GP 1.962 2.4 -5.76
T1 D1 GP 2.549 2.4 -5.76
T1 D1 GP 3.136 2.4 -5.76
T1 D1 GP 3.723 2.4 -5.76
T1 D1 GP 4.311 2.4 -5.76
T1 D1 GP 4.898 2.4 -5.76
T1 D1 GP 5.485 2.4 -5.76
T7 D2 TT 0.35 0.75 -5.01
T7 D2 TT 0.95 0.75 -3.74
T7 D2 TT 1.55 0.75 -2.46

Sinh vién:Nguyén Anh Tuan

Lop XDL 501 149

ecNeoNeolNeoNololoohohoholololohoNololoholNoloNolNolNohololohololNololololholololololliololelNe)



Chwong 4. Tinh todn dam

T7 D2 TT 2.15 0.75 -1.19
T7 D2 TT 2.75 0.75 0.08
T7 D2 TT 3.35 0.75 1.36
T7 D2 TT 3.95 0.75 2.63
T7 D2 TT 4.55 0.75 3.91
T7 D2 TT 5.15 0.75 5.18
T7 D2 HT1 0.35 0.27 0.02
T7 D2 HT1 0.95 0.27 0.02
T7 D2 HT1 1.55 0.27 0.02
T7 D2 HT1 2.15 0.27 0.02
T7 D2 HT1 2.75 0.27 0.02
T7 D2 HT1 3.35 0.27 0.02
T7 D2 HT1 3.95 0.27 0.02
T7 D2 HT1 4.55 0.27 0.02
T7 D2 HT1 5.15 0.27 0.02
T7 D2 HT2 0.35 -0.5 -3.83
T7 D2 HT2 0.95 -0.5 -2.87
T7 D2 HT2 1.55 -0.5 -1.91
T7 D2 HT2 2.15 -0.5 -0.95
T7 D2 HT2 2.75 -0.5 0.01
T7 D2 HT2 3.35 -0.5 0.97
T7 D2 HT?2 3.95 -0.5 1.93
T7 D2 HT?2 4.55 -0.5 2.89
T7 D2 HT2 5.15 -0.5 3.85
T7 D2 GT 0.35 -0.22 0.63
T7 D2 GT 0.95 -0.22 0.63
T7 D2 GT 1.55 -0.22 0.63
T7 D2 GT 2.15 -0.22 0.63
T7 D2 GT 2.75 -0.22 0.63
T7 D2 GT 3.35 -0.22 0.63
T7 D2 GT 3.95 -0.22 0.63
T7 D2 GT 4.55 -0.22 0.63
T7 D2 GT 5.15 -0.22 0.63
T7 D2 GP 0.35 -0.21 -0.62
T7 D2 GP 0.95 -0.21 -0.62
T7 D2 GP 1.55 -0.21 -0.62
T7 D2 GP 2.15 -0.21 -0.62
T7 D2 GP 2.75 -0.21 -0.62
T7 D2 GP 3.35 -0.21 -0.62
T7 D2 GP 3.95 -0.21 -0.62
T7 D2 GP 4.55 -0.21 -0.62
T7 D2 GP 5.15 -0.21 -0.62
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Chwong 4. Tinh todn dam

T6 D2 TT 0.35 -0.41 -5.89
T6 D2 TT 0.95 -0.41 -4.36
T6 D2 TT 1.55 -0.41 -2.84
T6 D2 TT 2.15 -0.41 -1.32
T6 D2 TT 2.75 -0.41 0.21
T6 D2 TT 3.35 -0.41 1.73
T6 D2 TT 3.95 -0.41 3.26
T6 D2 TT 4.55 -0.41 4.78
T6 D2 TT 5.15 -0.41 6.31
T6 D2 HT1 0.35 -0.41 -3.82
T6 D2 HT1 0.95 -0.41 -2.86
T6 D2 HT1 1.55 -0.41 -1.9
T6 D2 HT1 2.15 -0.41 -0.94
T6 D2 HT1 2.75 -0.41 0.02
T6 D2 HT1 3.35 -041 0.98
T6 D2 HT1 3.95 -0.41 1.94
T6 D2 HT1 4.55 -0.41 2.9
T6 D2 HT1 5.15 -0.41 3.86
T6 D2 HT2 0.35 0.3 0.01
T6 D2 HT2 0.95 0.3 0.01
T6 D2 HT2 1.55 0.3 0.01
T6 D2 HT?2 2.15 0.3 0.01
T6 D2 HT?2 2.75 0.3 0.01
T6 D2 HT2 3.35 0.3 0.01
T6 D2 HT2 3.95 0.3 0.01
T6 D2 HT?2 4.55 0.3 0.01
T6 D2 HT?2 5.15 0.3 0.01
T6 D2 GT 0.35 -0.42 1.74
T6 D2 GT 0.95 -0.42 1.74
T6 D2 GT 1.55 -0.42 1.74
T6 D2 GT 2.15 -0.42 1.74
T6 D2 GT 2.75 -0.42 1.74
T6 D2 GT 3.35 -0.42 1.74
T6 D2 GT 3.95 -0.42 1.74
T6 D2 GT 4.55 -0.42 1.74
T6 D2 GT 5.15 -0.42 1.74
T6 D2 GP 0.35 -0.41 -1.74
T6 D2 GP 0.95 -0.41 -1.74
T6 D2 GP 1.55 -0.41 -1.74
T6 D2 GP 2.15 -0.41 -1.74
T6 D2 GP 2.75 -0.41 -1.74
T6 D2 GP 3.35 -0.41 -1.74
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Chwong 4. Tinh todn dam

T6 D2 GP 3.95 -0.41 -1.74
T6 D2 GP 4.55 -0.41 -1.74
T6 D2 GP 5.15 -0.41 -1.74
T5 D2 TT 0.35 -0.01 -5.9
T5 D2 TT 0.95 -0.01 -4.37
TS5 D2 TT 1.55 -0.01 -2.85
TS5 D2 TT 2.15 -0.01 -1.32
T5 D2 TT 2.75 -0.01 0.2
T5 D2 TT 3.35 -0.01 1.73
TS5 D2 TT 3.95 -0.01 3.25
T5 D2 TT 4.55 -0.01 4,78
T5 D2 TT 5.15 -0.01 6.3
T5 D2 HT1 0.35 0.17 0.02
T5 D2 HT1 0.95 0.17 0.02
T5 D2 HT1 1.55 0.17 0.02
T5 D2 HT1 2.15 0.17 0.02
T5 D2 HT1 2.75 0.17 0.02
T5 D2 HT1 3.35 0.17 0.02
T5 D2 HT1 3.95 0.17 0.02
TS D2 HT1 4.55 0.17 0.02
TS D2 HT1 5.15 0.17 0.02
T5 D2 HT?2 0.35 -0.12 -3.83
T5 D2 HT?2 0.95 -0.12 -2.87
TS D2 HT2 1.55 -0.12 -1.91
TS D2 HT2 2.15 -0.12 -0.95
T5 D2 HT?2 2.75 -0.12 0.01
T5 D2 HT?2 3.35 -0.12 0.97
T5 D2 HT2 3.95 -0.12 1.93
TS D2 HT2 4.55 -0.12 2.89
T5 D2 HT?2 5.15 -0.12 3.85
T5 D2 GT 0.35 -0.41 3.43
TS5 D2 GT 0.95 -0.41 3.43
TS5 D2 GT 1.55 -0.41 3.43
T5 D2 GT 2.15 -0.41 3.43
T5 D2 GT 2.75 -0.41 3.43
TS5 D2 GT 3.35 -0.41 3.43
TS5 D2 GT 3.95 -0.41 3.43
T5 D2 GT 4.55 -0.41 3.43
T5 D2 GT 5.15 -0.41 3.43
TS5 D2 GP 0.35 -0.41 -3.43
TS5 D2 GP 0.95 -0.41 -3.43
T5 D2 GP 1.55 -0.41 -3.43
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Chwong 4. Tinh todn dam

T5 D2 GP 2.15 -0.41 -3.43
TS5 D2 GP 2.75 -0.41 -3.43
TS5 D2 GP 3.35 -0.41 -3.43
T5 D2 GP 3.95 -0.41 -3.43
T5 D2 GP 4.55 -0.41 -3.43
TS5 D2 GP 5.15 -0.41 -3.43
T4 D2 TT 0.4 -0.2 -5.79
T4 D2 TT 0.988 -0.2 -4.3
T4 D2 TT 1.575 -0.2 -2.8
T4 D2 TT 2.163 -0.2 -1.31
T4 D2 TT 2.75 -0.2 0.18
T4 D2 TT 3.338 -0.2 1.67
T4 D2 TT 3.925 -0.2 3.17
T4 D2 TT 4.513 -0.2 4.66
T4 D2 TT 5.1 -0.2 6.15
T4 D2 HT1 0.4 -0.35 -3.73
T4 D2 HT1 0.988 -0.35 -2.79
T4 D2 HT1 1.575 -0.35 -1.85
T4 D2 HT1 2.163 -0.35 -0.91
T4 D2 HT1 2.75 -0.35 0.03
T4 D2 HT1 3.338 -0.35 0.97
T4 D2 HT1 3.925 -0.35 191
T4 D2 HT1 4.513 -0.35 2.85
T4 D2 HT1 5.1 -0.35 3.79
T4 D2 HT2 0.4 0.15 0.01
T4 D2 HT?2 0.988 0.15 0.01
T4 D2 HT?2 1.575 0.15 0.01
T4 D2 HT2 2.163 0.15 0.01
T4 D2 HT2 2.75 0.15 0.01
T4 D2 HT?2 3.338 0.15 0.01
T4 D2 HT?2 3.925 0.15 0.01
T4 D2 HT2 4.513 0.15 0.01
T4 D2 HT2 5.1 0.15 0.01
T4 D2 GT 0.4 -0.4 5.03
T4 D2 GT 0.988 -04 5.03
T4 D2 GT 1.575 -04 5.03
T4 D2 GT 2.163 -04 5.03
T4 D2 GT 2.75 -0.4 5.03
T4 D2 GT 3.338 -04 5.03
T4 D2 GT 3.925 -04 5.03
T4 D2 GT 4.513 -04 5.03
T4 D2 GT 5.1 -04 5.03
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Chwong 4. Tinh todn dam

T4 D2 GP 0.4 -04 -5.03
T4 D2 GP 0.988 -04 -5.03
T4 D2 GP 1.575 -04 -5.03
T4 D2 GP 2.163 -04 -5.03
T4 D2 GP 2.75 -04 -5.03
T4 D2 GP 3.338 -04 -5.03
T4 D2 GP 3.925 -04 -5.03
T4 D2 GP 4.513 -04 -5.03
T4 D2 GP 5.1 -04 -5.03
T3 D2 TT 0.4 -0.28 -6.75
T3 D2 TT 0.988 -0.28 -5.01
T3 D2 TT 1.575 -0.28 -3.27
T3 D2 TT 2.163 -0.28 -1.53
T3 D2 TT 2.75 -0.28 0.2
T3 D2 TT 3.338 -0.28 1.94
T3 D2 TT 3.925 -0.28 3.68
T3 D2 TT 4.513 -0.28 5.42
T3 D2 TT 5.1 -0.28 7.16
T3 D2 HT1 0.4 0.1 -0.07
T3 D2 HT1 0.988 0.1 -0.07
T3 D2 HT1 1.575 0.1 -0.07
T3 D2 HT1 2.163 0.1 -0.07
T3 D2 HT1 2.75 0.1 -0.07
T3 D2 HT1 3.338 0.1 -0.07
T3 D2 HT1 3.925 0.1 -0.07
T3 D2 HT1 4.513 0.1 -0.07
T3 D2 HT1 5.1 0.1 -0.07
T3 D2 HT2 0.4 -0.14 -3.74
T3 D2 HT2 0.988 -0.14 -2.8
T3 D2 HT?2 1.575 -0.14 -1.86
T3 D2 HT?2 2.163 -0.14 -0.92
T3 D2 HT2 2.75 -0.14 0.02
T3 D2 HT2 3.338 -0.14 0.96
T3 D2 HT?2 3.925 -0.14 1.9
T3 D2 HT?2 4513 -0.14 2.84
T3 D2 HT2 5.1 -0.14 3.78
T3 D2 GT 0.4 -0.38 6.48
T3 D2 GT 0.988 -0.38 6.48
T3 D2 GT 1.575 -0.38 6.48
T3 D2 GT 2.163 -0.38 6.48
T3 D2 GT 2.75 -0.38 6.48
T3 D2 GT 3.338 -0.38 6.48
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Chwong 4. Tinh todn dam

T3 D2 GT 3.925 -0.38 6.48
T3 D2 GT 4.513 -0.38 6.48
T3 D2 GT 51 -0.38 6.48
T3 D2 GP 0.4 -0.38 -6.48
T3 D2 GP 0.988 -0.38 -6.48
T3 D2 GP 1.575 -0.38 -6.48
T3 D2 GP 2.163 -0.38 -6.48
T3 D2 GP 2.75 -0.38 -6.48
T3 D2 GP 3.338 -0.38 -6.48
T3 D2 GP 3.925 -0.38 -6.48
T3 D2 GP 4.513 -0.38 -6.48
T3 D2 GP 5.1 -0.38 -6.48
T2 D2 TT 0.4 0.12 -6.76
T2 D2 TT 0.988 0.12 -5.02
T2 D2 TT 1.575 0.12 -3.28
T2 D2 TT 2.163 0.12 -1.54
T2 D2 TT 2.75 0.12 0.2
T2 D2 TT 3.338 0.12 1.94
T2 D2 TT 3.925 0.12 3.67
T2 D2 TT 4.513 0.12 541
T2 D2 TT 5.1 0.12 7.15
T2 D2 HT1 0.4 0.03 -3.73
T2 D2 HT1 0.988 0.03 -2.79
T2 D2 HT1 1.575 0.03 -1.85
T2 D2 HT1 2.163 0.03 -0.91
T2 D2 HT1 2.75 0.03 0.03
T2 D2 HT1 3.338 0.03 0.97
T2 D2 HT1 3.925 0.03 1.91
T2 D2 HT1 4.513 0.03 2.85
T2 D2 HT1 5.1 0.03 3.79
T2 D2 HT?2 0.4 0.22 -0.09
T2 D2 HT2 0.988 0.22 -0.09
T2 D2 HT2 1.575 0.22 -0.09
T2 D2 HT?2 2.163 0.22 -0.09
T2 D2 HT?2 2.75 0.22 -0.09
T2 D2 HT2 3.338 0.22 -0.09
T2 D2 HT2 3.925 0.22 -0.09
T2 D2 HT?2 4513 0.22 -0.09
T2 D2 HT2 5.1 0.22 -0.09
T2 D2 GT 0.4 -04 8.86
T2 D2 GT 0.988 -04 8.86
T2 D2 GT 1.575 -04 8.86
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Chwong 4. Tinh todn dam

T2 D2 GT 2.163 -04 8.86
T2 D2 GT 2.75 -04 8.86
T2 D2 GT 3.338 -04 8.86
T2 D2 GT 3.925 -04 8.86
T2 D2 GT 4.513 -04 8.86
T2 D2 GT 5.1 -04 8.86
T2 D2 GP 0.4 -04 -8.86
T2 D2 GP 0.988 -04 -8.86
T2 D2 GP 1.575 -04 -8.86
T2 D2 GP 2.163 -04 -8.86
T2 D2 GP 2.75 -04 -8.86
T2 D2 GP 3.338 -04 -8.86
T2 D2 GP 3.925 -04 -8.86
T2 D2 GP 4.513 -04 -8.86
T2 D2 GP 5.1 -04 -8.86
T1 D2 TT 0.4 0.07 -7.64
T1 D2 TT 0.988 0.07 -5.73
T1 D2 TT 1.575 0.07 -3.83
T1 D2 TT 2.163 0.07 -1.92
T1 D2 TT 2.75 0.07 -0.01
T1 D2 TT 3.338 0.07 1.89
T1 D2 TT 3.925 0.07 3.8
T1 D2 TT 4.513 0.07 5.7
T1 D2 TT 5.1 0.07 7.61
T1 D2 HT1 0.4 0.74 -0.1
T1 D2 HT1 0.988 0.74 -0.1
T1 D2 HT1 1.575 0.74 -0.1
T1 D2 HT1 2.163 0.74 -0.1
T1 D2 HT1 2.75 0.74 -0.1
T1 D2 HT1 3.338 0.74 -0.1
T1 D2 HT1 3.925 0.74 -0.1
T1 D2 HT1 4.513 0.74 -0.1
T1 D2 HT1 5.1 0.74 -0.1
T1 D2 HT?2 0.4 -0.62 -3.75
T1 D2 HT?2 0.988 -0.62 -2.81
T1 D2 HT2 1.575 -0.62 -1.87
T1 D2 HT2 2.163 -0.62 -0.93
T1 D2 HT?2 2.75 -0.62 0.01
T1 D2 HT2 3.338 -0.62 0.95
T1 D2 HT2 3.925 -0.62 1.89
T1 D2 HT2 4.513 -0.62 2.83
T1 D2 HT2 5.1 -0.62 3.77
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Chwong 4. Tinh todn dam

T1 D2 GT 0.4 -0.36 9.87
T1 D2 GT 0.988 -0.36 9.87
T1 D2 GT 1.575 -0.36 9.87
T1 D2 GT 2.163 -0.36 9.87
T1 D2 GT 2.75 -0.36 9.87
T1 D2 GT 3.338 -0.36 9.87
T1 D2 GT 3.925 -0.36 9.87
T1 D2 GT 4.513 -0.36 9.87
T1 D2 GT 5.1 -0.36 9.87
T1 D2 GP 0.4 -0.36 -9.86
T1 D2 GP 0.988 -0.36 -9.86
T1 D2 GP 1.575 -0.36 -9.86
T1 D2 GP 2.163 -0.36 -9.86
T1 D2 GP 2.75 -0.36 -9.86
T1 D2 GP 3.338 -0.36 -9.86
T1 D2 GP 3.925 -0.36 -9.86
T1 D2 GP 4.513 -0.36 -9.86
T1 D2 GP 51 -0.36 -9.86
T7 D3 TT 0.35 -0.62 -7.25
T7 D3 TT 0.946 -0.62 -5.9
T7 D3 TT 1.541 -0.62 -4.55
T7 D3 TT 2.137 -0.62 -3.2
T7 D3 TT 2.732 -0.62 -1.85
T7 D3 TT 3.328 -0.62 -0.5
T7 D3 TT 3.923 -0.62 0.84
T7 D3 TT 4.519 -0.62 2.19
T7 D3 TT 5.114 -0.62 3.54
T7 D3 TT 5.71 -0.62 4.89
T7 D3 HT1 0.35 -0.33 -4.81
T7 D3 HT1 0.946 -0.33 -3.84
T7 D3 HT1 1.541 -0.33 -2.88
T7 D3 HT1 2.137 -0.33 -1.91
T7 D3 HT1 2.732 -0.33 -0.95
T7 D3 HT1 3.328 -0.33 0.02
T7 D3 HT1 3.923 -0.33 0.98
T7 D3 HT1 4.519 -0.33 1.95
T7 D3 HT1 5.114 -0.33 291
T7 D3 HT1 571 -0.33 3.88
T7 D3 HT2 0.35 -0.35 -0.1
T7 D3 HT2 0.946 -0.35 -0.1
T7 D3 HT2 1.541 -0.35 -0.1
T7 D3 HT2 2.137 -0.35 -0.1
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Chwong 4. Tinh todn dam

T7 D3 HT2 2.732 -0.35 -0.1
T7 D3 HT2 3.328 -0.35 -0.1
T7 D3 HT2 3.923 -0.35 -0.1
T7 D3 HT2 4.519 -0.35 -0.1
T7 D3 HT2 5.114 -0.35 -0.1
T7 D3 HT2 5.71 -0.35 -0.1
T7 D3 GT 0.35 0.83 0.19
T7 D3 GT 0.946 0.83 0.19
T7 D3 GT 1.541 0.83 0.19
T7 D3 GT 2.137 0.83 0.19
T7 D3 GT 2.732 0.83 0.19
T7 D3 GT 3.328 0.83 0.19
T7 D3 GT 3.923 0.83 0.19
T7 D3 GT 4.519 0.83 0.19
T7 D3 GT 5.114 0.83 0.19
T7 D3 GT 5.71 0.83 0.19
T7 D3 GP 0.35 -1.24 -0.14
T7 D3 GP 0.946 -1.24 -0.14
T7 D3 GP 1.541 -1.24 -0.14
T7 D3 GP 2.137 -1.24 -0.14
T7 D3 GP 2.732 -1.24 -0.14
T7 D3 GP 3.328 -1.24 -0.14
T7 D3 GP 3.923 -1.24 -0.14
T7 D3 GP 4.519 -1.24 -0.14
T7 D3 GP 5.114 -1.24 -0.14
T7 D3 GP 571 -1.24 -0.14
T6 D3 TT 0.35 0.01 -8.45
T6 D3 TT 0.946 0.01 -6.85
T6 D3 TT 1.541 0.01 -5.26
T6 D3 TT 2.137 0.01 -3.67
T6 D3 TT 2.732 0.01 -2.08
T6 D3 TT 3.328 0.01 -0.48
T6 D3 TT 3.923 0.01 1.11
T6 D3 TT 4.519 0.01 2.7
T6 D3 TT 5.114 0.01 4.29
T6 D3 TT 5.71 0.01 5.89
T6 D3 HT1 0.35 0.08 -0.11
T6 D3 HT1 0.946 0.08 -0.11
T6 D3 HT1 1.541 0.08 -0.11
T6 D3 HT1 2.137 0.08 -0.11
T6 D3 HT1 2.732 0.08 -0.11
T6 D3 HT1 3.328 0.08 -0.11
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Chwong 4. Tinh todn dam

T6 D3 HT1 3.923 0.08 -0.11
T6 D3 HT1 4.519 0.08 -0.11
T6 D3 HT1 5.114 0.08 -0.11
T6 D3 HT1 5.71 0.08 -0.11
T6 D3 HT2 0.35 0.01 -4.61
T6 D3 HT2 0.946 0.01 -3.65
T6 D3 HT2 1.541 0.01 -2.68
T6 D3 HT2 2.137 0.01 -1.72
T6 D3 HT2 2.732 0.01 -0.75
T6 D3 HT2 3.328 0.01 0.21
T6 D3 HT2 3.923 0.01 1.18
T6 D3 HT2 4.519 0.01 2.14
T6 D3 HT2 5.114 0.01 3.11
T6 D3 HT2 5.71 0.01 4.07
T6 D3 GT 0.35 1.98 1.07
T6 D3 GT 0.946 1.98 1.07
T6 D3 GT 1.541 1.98 1.07
T6 D3 GT 2.137 1.98 1.07
T6 D3 GT 2.732 1.98 1.07
T6 D3 GT 3.328 1.98 1.07
T6 D3 GT 3.923 1.98 1.07
T6 D3 GT 4.519 1.98 1.07
T6 D3 GT 5.114 1.98 1.07
T6 D3 GT 5.71 1.98 1.07
T6 D3 GP 0.35 -2.84 -1.08
T6 D3 GP 0.946 -2.84 -1.08
T6 D3 GP 1.541 -2.84 -1.08
T6 D3 GP 2.137 -2.84 -1.08
T6 D3 GP 2.732 -2.84 -1.08
T6 D3 GP 3.328 -2.84 -1.08
T6 D3 GP 3.923 -2.84 -1.08
T6 D3 GP 4.519 -2.84 -1.08
T6 D3 GP 5.114 -2.84 -1.08
T6 D3 GP 571 -2.84 -1.08
T5 D3 TT 0.35 0.01 -8.42
T5 D3 TT 0.946 0.01 -6.82
TS5 D3 TT 1.541 0.01 -5.23
T5 D3 TT 2.137 0.01 -3.64
T5 D3 TT 2.732 0.01 -2.05
TS5 D3 TT 3.328 0.01 -0.45
T5 D3 TT 3.923 0.01 1.14
T5 D3 TT 4.519 0.01 2.73
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Chwong 4. Tinh todn dam

T5 D3 TT 5.114 0.01 4.32
TS5 D3 TT 5.71 0.01 5.92
TS5 D3 HT1 0.35 -0.03 -4.76
T5 D3 HT1 0.946 -0.03 -3.79
T5 D3 HT1 1.541 -0.03 -2.83
TS5 D3 HT1 2.137 -0.03 -1.86
TS5 D3 HT1 2.732 -0.03 -0.9
T5 D3 HT1 3.328 -0.03 0.07
T5 D3 HT1 3.923 -0.03 1.03
TS5 D3 HT1 4.519 -0.03 2
T5 D3 HT1 5.114 -0.03 2.96
T5 D3 HT1 5.71 -0.03 3.93
T5 D3 HT2 0.35 0.05 0.01
T5 D3 HT2 0.946 0.05 0.01
T5 D3 HT2 1.541 0.05 0.01
T5 D3 HT2 2.137 0.05 0.01
T5 D3 HT2 2.732 0.05 0.01
T5 D3 HT2 3.328 0.05 0.01
T5 D3 HT2 3.923 0.05 0.01
TS D3 HT2 4.519 0.05 0.01
TS D3 HT2 5.114 0.05 0.01
T5 D3 HT?2 571 0.05 0.01
T5 D3 GT 0.35 1.86 2
T5 D3 GT 0.946 1.86 2
TS D3 GT 1.541 1.86 2
T5 D3 GT 2.137 1.86 2
T5 D3 GT 2.732 1.86 2
T5 D3 GT 3.328 1.86 2
T5 D3 GT 3.923 1.86 2
T5 D3 GT 4.519 1.86 2
T5 D3 GT 5.114 1.86 2
TS5 D3 GT 5.71 1.86 2
T5 D3 GP 0.35 -2.68 -2
T5 D3 GP 0.946 -2.68 -2
T5 D3 GP 1.541 -2.68 -2
T5 D3 GP 2.137 -2.68 -2
T5 D3 GP 2.732 -2.68 -2
T5 D3 GP 3.328 -2.68 -2
T5 D3 GP 3.923 -2.68 -2
T5 D3 GP 4.519 -2.68 -2
T5 D3 GP 5.114 -2.68 -2
T5 D3 GP 5.71 -2.68 -2
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Chwong 4. Tinh todn dam

T4 D3 TT 0.4 -0.28 -8.18
T4 D3 TT 0.987 -0.28 -6.61
T4 D3 TT 1.574 -0.28 -5.04
T4 D3 TT 2.162 -0.28 -3.47
T4 D3 TT 2.749 -0.28 -1.9
T4 D3 TT 3.336 -0.28 -0.33
T4 D3 TT 3.923 -0.28 1.24
T4 D3 TT 4.511 -0.28 2.81
T4 D3 TT 5.098 -0.28 4.38
T4 D3 TT 5.685 -0.28 5.95
T4 D3 HT1 0.4 0.08 -0.08
T4 D3 HT1 0.987 0.08 -0.08
T4 D3 HT1 1.574 0.08 -0.08
T4 D3 HT1 2.162 0.08 -0.08
T4 D3 HT1 2.749 0.08 -0.08
T4 D3 HT1 3.336 0.08 -0.08
T4 D3 HT1 3.923 0.08 -0.08
T4 D3 HT1 4511 0.08 -0.08
T4 D3 HT1 5.098 0.08 -0.08
T4 D3 HT1 5.685 0.08 -0.08
T4 D3 HT2 0.4 -0.13 -4.55
T4 D3 HT?2 0.987 -0.13 -3.6
T4 D3 HT?2 1.574 -0.13 -2.65
T4 D3 HT2 2.162 -0.13 -1.7
T4 D3 HT2 2.749 -0.13 -0.75
T4 D3 HT?2 3.336 -0.13 0.2
T4 D3 HT?2 3.923 -0.13 1.15
T4 D3 HT2 4,511 -0.13 2.11
T4 D3 HT2 5.098 -0.13 3.06
T4 D3 HT?2 5.685 -0.13 4.01
T4 D3 GT 0.4 1.45 3.06
T4 D3 GT 0.987 1.45 3.06
T4 D3 GT 1.574 1.45 3.06
T4 D3 GT 2.162 1.45 3.06
T4 D3 GT 2.749 1.45 3.06
T4 D3 GT 3.336 1.45 3.06
T4 D3 GT 3.923 1.45 3.06
T4 D3 GT 4511 1.45 3.06
T4 D3 GT 5.098 1.45 3.06
T4 D3 GT 5.685 1.45 3.06
T4 D3 GP 0.4 -2.25 -3.06
T4 D3 GP 0.987 -2.25 -3.06
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Chwong 4. Tinh todn dam

T4 D3 GP 1.574 -2.25 -3.06
T4 D3 GP 2.162 -2.25 -3.06
T4 D3 GP 2.749 -2.25 -3.06
T4 D3 GP 3.336 -2.25 -3.06
T4 D3 GP 3.923 -2.25 -3.06
T4 D3 GP 4511 -2.25 -3.06
T4 D3 GP 5.098 -2.25 -3.06
T4 D3 GP 5.685 -2.25 -3.06
T3 D3 TT 0.4 -0.08 -8.78
T3 D3 TT 0.987 -0.08 -7.07
T3 D3 TT 1.574 -0.08 -5.36
T3 D3 TT 2.162 -0.08 -3.65
T3 D3 TT 2.749 -0.08 -1.94
T3 D3 TT 3.336 -0.08 -0.24
T3 D3 TT 3.923 -0.08 1.47
T3 D3 TT 4.511 -0.08 3.18
T3 D3 TT 5.098 -0.08 4.89
T3 D3 TT 5.685 -0.08 6.6
T3 D3 HT1 0.4 -0.02 -3.2
T3 D3 HT1 0.987 -0.02 -2.54
T3 D3 HT1 1.574 -0.02 -1.88
T3 D3 HT1 2.162 -0.02 -1.22
T3 D3 HT1 2.749 -0.02 -0.56
T3 D3 HT1 3.336 -0.02 0.1
T3 D3 HT1 3.923 -0.02 0.76
T3 D3 HT1 4511 -0.02 1.42
T3 D3 HT1 5.098 -0.02 2.08
T3 D3 HT1 5.685 -0.02 2.74
T3 D3 HT2 0.4 0.18 0.03
T3 D3 HT?2 0.987 0.18 0.03
T3 D3 HT?2 1.574 0.18 0.03
T3 D3 HT2 2.162 0.18 0.03
T3 D3 HT2 2.749 0.18 0.03
T3 D3 HT?2 3.336 0.18 0.03
T3 D3 HT?2 3.923 0.18 0.03
T3 D3 HT2 4.511 0.18 0.03
T3 D3 HT2 5.098 0.18 0.03
T3 D3 HT?2 5.685 0.18 0.03
T3 D3 GT 0.4 15 4.13
T3 D3 GT 0.987 15 4.13
T3 D3 GT 1.574 15 4.13
T3 D3 GT 2.162 15 4.13
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Chwong 4. Tinh todn dam

T3 D3 GT 2.749 15 4.13
T3 D3 GT 3.336 15 4.13
T3 D3 GT 3.923 15 4.13
T3 D3 GT 4.511 15 4.13
T3 D3 GT 5.098 15 4.13
T3 D3 GT 5.685 15 4.13
T3 D3 GP 0.4 -2.26 -4.13
T3 D3 GP 0.987 -2.26 -4.13
T3 D3 GP 1.574 -2.26 -4.13
T3 D3 GP 2.162 -2.26 -4.13
T3 D3 GP 2.749 -2.26 -4.13
T3 D3 GP 3.336 -2.26 -4.13
T3 D3 GP 3.923 -2.26 -4.13
T3 D3 GP 4511 -2.26 -4.13
T3 D3 GP 5.098 -2.26 -4.13
T3 D3 GP 5.685 -2.26 -4.13
T2 D3 TT 0.4 0.18 -8.72
T2 D3 TT 0.987 0.18 -7.01
T2 D3 TT 1.574 0.18 -5.31
T2 D3 TT 2.162 0.18 -3.6
T2 D3 TT 2.749 0.18 -1.89
T2 D3 TT 3.336 0.18 -0.18
T2 D3 TT 3.923 0.18 1.53
T2 D3 TT 4,511 0.18 3.23
T2 D3 TT 5.098 0.18 4.94
T2 D3 TT 5.685 0.18 6.65
T2 D3 HT1 0.4 0.08 -0.09
T2 D3 HT1 0.987 0.08 -0.09
T2 D3 HT1 1.574 0.08 -0.09
T2 D3 HT1 2.162 0.08 -0.09
T2 D3 HT1 2.749 0.08 -0.09
T2 D3 HT1 3.336 0.08 -0.09
T2 D3 HT1 3.923 0.08 -0.09
T2 D3 HT1 4511 0.08 -0.09
T2 D3 HT1 5.098 0.08 -0.09
T2 D3 HT1 5.685 0.08 -0.09
T2 D3 HT2 0.4 0.06 -3.16
T2 D3 HT?2 0.987 0.06 -2.5
T2 D3 HT2 1.574 0.06 -1.84
T2 D3 HT2 2.162 0.06 -1.18
T2 D3 HT2 2.749 0.06 -0.52
T2 D3 HT2 3.336 0.06 0.14
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Chwong 4. Tinh todn dam

T2 D3 HT2 3.923 0.06 0.8
T2 D3 HT2 4511 0.06 1.46
T2 D3 HT2 5.098 0.06 2.12
T2 D3 HT2 5.685 0.06 2.78
T2 D3 GT 0.4 2.32 5.35
T2 D3 GT 0.987 2.32 5.35
T2 D3 GT 1.574 2.32 5.35
T2 D3 GT 2.162 2.32 5.35
T2 D3 GT 2.749 2.32 5.35
T2 D3 GT 3.336 2.32 5.35
T2 D3 GT 3.923 2.32 5.35
T2 D3 GT 4.511 2.32 5.35
T2 D3 GT 5.098 2.32 5.35
T2 D3 GT 5.685 2.32 5.35
T2 D3 GP 0.4 -3.12 -5.33
T2 D3 GP 0.987 -3.12 -5.33
T2 D3 GP 1.574 -3.12 -5.33
T2 D3 GP 2.162 -3.12 -5.33
T2 D3 GP 2.749 -3.12 -5.33
T2 D3 GP 3.336 -3.12 -5.33
T2 D3 GP 3.923 -3.12 -5.33
T2 D3 GP 4511 -3.12 -5.33
T2 D3 GP 5.098 -3.12 -5.33
T2 D3 GP 5.685 -3.12 -5.33
T1 D3 TT 0.4 0.22 -9.59
T1 D3 TT 0.987 0.22 -7.71
T1 D3 TT 1.574 0.22 -5.84
T1 D3 TT 2.162 0.22 -3.96
T1 D3 TT 2.749 0.22 -2.08
T1 D3 TT 3.336 0.22 -0.2
T1 D3 TT 3.923 0.22 1.67
T1 D3 TT 4.511 0.22 3.55
T1 D3 TT 5.098 0.22 5.43
T1 D3 TT 5.685 0.22 7.31
T1 D3 HT1 0.4 -0.11 -3.25
T1 D3 HT1 0.987 -0.11 -2.59
T1 D3 HT1 1.574 -0.11 -1.93
T1 D3 HT1 2.162 -0.11 -1.27
T1 D3 HT1 2.749 -0.11 -0.61
T1 D3 HT1 3.336 -0.11 0.05
T1 D3 HT1 3.923 -0.11 0.71
T1 D3 HT1 4,511 -0.11 1.37

Sinh vién:Nguyén Anh Tuan

Lop XDL 501 164

ecNeoNeolNeoNololoohohoholololohoNololoholNoloNolNolNohololohololNololololholololololliololelNe)



Chwong 4. Tinh todn dam

T1 D3 HT1 5.098 -0.11 2.03
T1 D3 HT1 5.685 -0.11 2.69
T1 D3 HT2 0.4 0.23 -0.08
T1 D3 HT2 0.987 0.23 -0.08
T1 D3 HT2 1.574 0.23 -0.08
T1 D3 HT2 2.162 0.23 -0.08
T1 D3 HT2 2.749 0.23 -0.08
T1 D3 HT2 3.336 0.23 -0.08
T1 D3 HT2 3.923 0.23 -0.08
T1 D3 HT2 4.511 0.23 -0.08
T1 D3 HT2 5.098 0.23 -0.08
T1 D3 HT2 5.685 0.23 -0.08
T1 D3 GT 0.4 2.4 5.76
T1 D3 GT 0.987 2.4 5.76
T1 D3 GT 1.574 2.4 5.76
T1 D3 GT 2.162 2.4 5.76
T1 D3 GT 2.749 2.4 5.76
T1 D3 GT 3.336 2.4 5.76
T1 D3 GT 3.923 2.4 5.76
T1 D3 GT 4511 2.4 5.76
T1 D3 GT 5.098 2.4 5.76
T1 D3 GT 5.685 2.4 5.76
T1 D3 GP 0.4 -3.14 -5.78
T1 D3 GP 0.987 -3.14 -5.78
T1 D3 GP 1.574 -3.14 -5.78
T1 D3 GP 2.162 -3.14 -5.78
T1 D3 GP 2.749 -3.14 -5.78
T1 D3 GP 3.336 -3.14 -5.78
T1 D3 GP 3.923 -3.14 -5.78
T1 D3 GP 4.511 -3.14 -5.78
T1 D3 GP 5.098 -3.14 -5.78
T1 D3 GP 5.685 -3.14 -5.78
Story Column Load Loc P V2

T7 Cl TT 0 -11.02 -0.6
T7 C1l TT 1.45 -10.53 -0.6
T7 C1l TT 2.9 -10.04 -0.6
T7 Cl HT1 0 -7.04 -0.34
T7 C1 HT1 1.45 -7.04 -0.34
T7 Cl HT1 2.9 -7.04 -0.34
T7 Cl HT2 0 0.09 -0.36
T7 C1 HT2 1.45 0.09 -0.36
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Chwong 4. Tinh todn dam

T7 Cil HT2 2.9 0.09 -0.36
T7 Ci1 GT 0 0.14 2.18
T7 Ci1 GT 1.45 0.14 0.8
T7 Cil GT 2.9 0.14 -0.58
T7 Cil GP 0 -0.19 -1.74
T7 Ci1 GP 1.45 -0.19 -0.71
T7 C1l GP 2.9 -0.19 0.33
T6 Cil TT 0 -27.15 -0.49
T6 Cil TT 1.45 -26.66 -0.49
T6 Ci1 TT 2.9 -26.18 -0.49
T6 C1l HT1 0 -6.95 -0.26
T6 Cil HT1 1.45 -6.95 -0.26
T6 Cil HT1 2.9 -6.95 -0.26
T6 Ci1 HT2 0 -7.14 -0.35
T6 Ci1 HT2 1.45 -7.14 -0.35
T6 Cil HT2 2.9 -7.14 -0.35
T6 Cil GT 0 1.22 2.68
T6 Ci1 GT 1.45 1.22 1.33
T6 Ci1 GT 2.9 1.22 -0.01
T6 Ci GP 0 -1.26 -2.26
T6 Ci GP 1.45 -1.26 -1.25
T6 Cl GP 2.9 -1.26 -0.24
T5 Cl TT 0 -43.3 -0.49
TS Ci TT 1.45 -42.81 -0.49
T5 Ci TT 2.9 -42.32 -0.49
T5 Cl HT1 0 -14.05 -0.28
T5 Cl HT1 1.45 -14.05 -0.28
TS Ci HT1 2.9 -14.05 -0.28
TS Ci HT2 0 -7.17 -0.3
T5 Cl HT?2 1.45 -7.17 -0.3
T5 Cl HT?2 2.9 -7.17 -0.3
T5 Ci GT 0 3.22 3.23
TS5 Ci GT 1.45 3.22 1.93
T5 Cl GT 2.9 3.22 0.63
T5 Cl GP 0 -3.26 -2.83
TS5 Ci GP 1.45 -3.26 -1.85
T5 Ci GP 2.9 -3.26 -0.87
T4 Cl TT 0 -59.68 -0.66
T4 Cil TT 1.45 -59.12 -0.66
T4 Ci TT 2.9 -58.56 -0.66
T4 Ci HT1 0 -14.02 -0.35
T4 Cil HT1 1.45 -14.02 -0.35
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Chwong 4. Tinh todn dam

T4 Cil HT1 2.9 -14.02 -0.35
T4 Ci1 HT2 0 -14.37 -0.43
T4 Ci1 HT2 1.45 -14.37 -0.43
T4 Cil HT2 2.9 -14.37 -0.43
T4 Cil GT 0 6.28 4.11
T4 Ci1 GT 1.45 6.28 2.85
T4 Ci1 GT 2.9 6.28 1.59
T4 Cil GP 0 -6.32 -3.72
T4 Cil GP 1.45 -6.32 -2.77
T4 Ci1 GP 2.9 -6.32 -1.83
T3 Ci1 TT 0 -76.11 -0.65
T3 Cil TT 1.45 -75.55 -0.65
T3 Cil TT 2.9 -74.99 -0.65
T3 Ci1 HT1 0 -21.18 -0.36
T3 Ci1 HT1 1.45 -21.18 -0.36
T3 Cil HT1 2.9 -21.18 -0.36
T3 Cil HT2 0 -14.45 -04
T3 Ci1 HT2 1.45 -14.45 -04
T3 Ci1 HT2 2.9 -14.45 -04
T3 Ci GT 0 10.42 4.82
T3 Ci GT 1.45 10.42 3.62
T3 Cl GT 2.9 10.42 2.43
T3 Cl GP 0 -10.45 -4.44
T3 Ci GP 1.45 -10.45 -3.54
T3 Ci GP 2.9 -10.45 -2.65
T2 Cl TT 0 -92.96 -0.71
T2 Cl TT 1.9 -92.23 -0.71
T2 Ci TT 3.8 -91.5 -0.71
T2 Ci HT1 0 -21.17 -0.23
T2 Cl HT1 1.9 -21.17 -0.23
T2 Cl HT1 3.8 -21.17 -0.23
T2 Ci HT2 0 -21.63 -0.29
T2 Ci HT2 1.9 -21.63 -0.29
T2 Cl HT?2 3.8 -21.63 -0.29
T2 Cl GT 0 15.75 5.04
T2 Ci GT 1.9 15.75 3.63
T2 Ci GT 3.8 15.75 2.22
T2 Cl GP 0 -15.8 -4.62
T2 Cil GP 1.9 -15.8 -3.57
T2 Ci GP 3.8 -15.8 -2.51
T1 Ci TT 0 -113.97 -0.61
T1 Cil TT 1.675 -113.33 -0.61
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Chwong 4. Tinh todn dam

T1 Cil TT 3.35 -112.68 -0.61
T1 Ci1 HT1 0 -28.26 -0.37
T1 Ci1 HT1 1.675 -28.26 -0.37
T1 Cil HT1 3.35 -28.26 -0.37
T1 Cil HT2 0 -21.58 0.05
T1 Ci1 HT2 1.675 -21.58 0.05
T1 Ci1 HT2 3.35 -21.58 0.05
T1 Cil GT 0 21.54 4.51
T1 Cil GT 1.675 21.54 3.43
T1 Ci1 GT 3.35 21.54 2.35
T1 Ci1 GP 0 -21.55 -4.18
T1 Cil GP 1.675 -21.55 -3.37
T1 Cil GP 3.35 -21.55 -2.57
T7 C2 TT 0 -10.96 0.62
T7 C2 TT 1.45 -10.47 0.62
T7 C2 TT 2.9 -9.98 0.62
T7 C2 HT1 0 -7.02 0.33
T7 C2 HT1 1.45 -7.02 0.33
T7 C2 HT1 2.9 -7.02 0.33
T7 C2 HT2 0 0.1 0.35
T7 C2 HT2 1.45 0.1 0.35
T7 C2 HT?2 2.9 0.1 0.35
T7 C2 GT 0 -0.19 1.74
T7 C2 GT 1.45 -0.19 0.71
T7 C2 GT 2.9 -0.19 -0.33
T7 C2 GP 0 0.14 -2.18
T7 C2 GP 1.45 0.14 -0.8
T7 C2 GP 2.9 0.14 0.57
T6 C2 TT 0 -28.08 0.61
T6 C2 TT 1.45 -27.6 0.61
T6 C2 TT 2.9 -27.11 0.61
T6 C2 HT1 0 -6.91 0.25
T6 C2 HT1 1.45 -6.91 0.25
T6 C2 HT1 2.9 -6.91 0.25
T6 C2 HT?2 0 -7.12 0.34
T6 C2 HT2 1.45 -7.12 0.34
T6 C2 HT2 2.9 -7.12 0.34
T6 C2 GT 0 -1.26 2.26
T6 C2 GT 1.45 -1.26 1.25
T6 C2 GT 2.9 -1.26 0.24
T6 C2 GP 0 1.22 -2.68
T6 C2 GP 1.45 1.22 -1.33

Sinh vién:Nguyén Anh Tuan

Lop XDL 501 168

ecNeoNeolNeoNololoohohoholololohoNololoholNoloNolNolNohololohololNololololholololololliololelNe)



Chwong 4. Tinh todn dam

T6 C2 GP 2.9 1.22 0.01
TS5 C2 TT 0 -45.24 0.6
TS5 C2 TT 1.45 -44.75 0.6
T5 C2 TT 2.9 -44.26 0.6
T5 C2 HT1 0 -13.98 0.28
TS5 C2 HT1 1.45 -13.98 0.28
TS5 C2 HT1 2.9 -13.98 0.28
T5 C2 HT2 0 -7.13 0.3
T5 C2 HT2 1.45 -7.13 0.3
TS5 C2 HT2 2.9 -7.13 0.3
T5 C2 GT 0 -3.26 2.83
T5 C2 GT 1.45 -3.26 1.85
T5 C2 GT 2.9 -3.26 0.87
T5 C2 GP 0 3.22 -3.23
T5 C2 GP 1.45 3.22 -1.93
T5 C2 GP 2.9 3.22 -0.63
T4 C2 TT 0 -62.67 0.88
T4 C2 TT 1.45 -62.11 0.88
T4 C2 TT 2.9 -61.55 0.88
T4 C2 HT1 0 -13.9 0.2
T4 C2 HT1 1.45 -13.9 0.2
T4 C2 HT1 2.9 -13.9 0.2
T4 C2 HT?2 0 -14.33 0.43
T4 C2 HT2 1.45 -14.33 0.43
T4 C2 HT2 2.9 -14.33 0.43
T4 C2 GT 0 -6.32 3.72
T4 C2 GT 1.45 -6.32 2.78
T4 C2 GT 2.9 -6.32 1.83
T4 C2 GP 0 6.28 -4.11
T4 C2 GP 1.45 6.28 -2.85
T4 C2 GP 2.9 6.28 -1.59
T3 C2 TT 0 -80.46 0.95
T3 C2 TT 1.45 -79.9 0.95
T3 C2 TT 2.9 -79.34 0.95
T3 C2 HT1 0 -18.3 0.22
T3 C2 HT1 1.45 -18.3 0.22
T3 C2 HT1 2.9 -18.3 0.22
T3 C2 HT?2 0 -14.35 0.25
T3 C2 HT2 1.45 -14.35 0.25
T3 C2 HT2 2.9 -14.35 0.25
T3 C2 GT 0 -10.45 4.44
T3 C2 GT 1.45 -10.45 3.54
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Chwong 4. Tinh todn dam

T3 C2 GT 2.9 -10.45 2.65
T3 C2 GP 0 10.41 -4.82
T3 C2 GP 1.45 10.41 -3.62
T3 C2 GP 2.9 10.41 -2.43
T2 C2 TT 0 -98.64 0.77
T2 C2 TT 1.9 -97.91 0.77
T2 C2 TT 3.8 -97.18 0.77
T2 C2 HT1 0 -18.21 0.14
T2 C2 HT1 1.9 -18.21 0.14
T2 C2 HT1 3.8 -18.21 0.14
T2 C2 HT2 0 -18.79 0.19
T2 C2 HT2 1.9 -18.79 0.19
T2 C2 HT2 3.8 -18.79 0.19
T2 C2 GT 0 -15.8 4.62
T2 C2 GT 1.9 -15.8 3.57
T2 C2 GT 3.8 -15.8 251
T2 C2 GP 0 15.75 -5.04
T2 C2 GP 1.9 15.75 -3.63
T2 C2 GP 3.8 15.75 -2.22
T1 C2 TT 0 -117.36 0.55
T1 C2 TT 1.675 -116.72 0.55
T1 C2 TT 3.35 -116.08 0.55
T1 C2 HT1 0 -22.56 0.24
T1 C2 HT1 1.675 -22.56 0.24
T1 C2 HT1 3.35 -22.56 0.24
T1 C2 HT?2 0 -18.71 -0.04
T1 C2 HT?2 1.675 -18.71 -0.04
T1 C2 HT2 3.35 -18.71 -0.04
T1 C2 GT 0 -21.56 4.18
T1 C2 GT 1.675 -21.56 3.37
T1 C2 GT 3.35 -21.56 2.57
T1 C2 GP 0 21.53 -4.51
T1 C2 GP 1.675 21.53 -3.43
T1 C2 GP 3.35 21.53 -2.35
T7 C3 TT 0 -25.08 1.34
T7 C3 TT 1.45 -24.1 1.34
T7 C3 TT 2.9 -23.13 1.34
T7 C3 HT1 0 -8.19 0.61
T7 C3 HT1 1.45 -8.19 0.61
T7 C3 HT1 2.9 -8.19 0.61
T7 C3 HT2 0 -7.33 -0.14
T7 C3 HT2 1.45 -7.33 -0.14
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Chwong 4. Tinh todn dam

T7 C3 HT2 2.9 -7.33 -0.14
T7 C3 GT 0 0.48 1.03
T7 C3 GT 1.45 0.48 1.03
T7 C3 GT 2.9 0.48 1.03
T7 C3 GP 0 -0.43 -1.05
T7 C3 GP 1.45 -0.43 -1.05
T7 C3 GP 2.9 -0.43 -1.05
T6 C3 TT 0 -53.27 0.83
T6 C3 TT 1.45 -52.29 0.83
T6 C3 TT 2.9 -51.32 0.83
T6 C3 HT1 0 -15.51 0.13
T6 C3 HT1 1.45 -15.51 0.13
T6 C3 HT1 2.9 -15.51 0.13
T6 C3 HT2 0 -15.35 0.14
T6 C3 HT2 1.45 -15.35 0.14
T6 C3 HT2 2.9 -15.35 0.14
T6 C3 GT 0 1.15 3.46
T6 C3 GT 1.45 1.15 3.46
T6 C3 GT 2.9 1.15 3.46
T6 C3 GP 0 -1.1 -3.44
T6 C3 GP 1.45 -1.1 -3.44
T6 C3 GP 2.9 -1.1 -3.44
T5 C3 TT 0 -81.46 0.82
T5 C3 TT 1.45 -80.49 0.82
T5 C3 TT 2.9 -79.51 0.82
T5 C3 HT1 0 -23.65 0.32
T5 C3 HT1 1.45 -23.65 0.32
T5 C3 HT1 2.9 -23.65 0.32
T5 C3 HT2 0 -22.57 -0.02
T5 C3 HT?2 1.45 -22.57 -0.02
T5 C3 HT?2 2.9 -22.57 -0.02
T5 C3 GT 0 2.58 5.72
TS5 C3 GT 1.45 2.58 5.72
T5 C3 GT 2.9 2.58 5.72
T5 C3 GP 0 -2.54 -5.72
TS5 C3 GP 1.45 -2.54 -5.72
T5 C3 GP 2.9 -2.54 -5.72
T4 C3 TT 0 -109.96 0.79
T4 C3 TT 1.45 -108.84 0.79
T4 C3 TT 2.9 -107.72 0.79
T4 C3 HT1 0 -30.9 0.03
T4 C3 HT1 1.45 -30.9 0.03
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Chwong 4. Tinh todn dam

T4 C3 HT1 2.9 -30.9 0.03
T4 C3 HT2 0 -30.6 0.26
T4 C3 HT2 1.45 -30.6 0.26
T4 C3 HT2 2.9 -30.6 0.26
T4 C3 GT 0 4.55 7.57
T4 C3 GT 1.45 4.55 7.57
T4 C3 GT 2.9 4.55 7.57
T4 C3 GP 0 -4.51 -1.57
T4 C3 GP 1.45 -4.51 -1.57
T4 C3 GP 2.9 -4.51 -71.57
T3 C3 TT 0 -138.48 0.5
T3 C3 TT 1.45 -137.36 0.5
T3 C3 TT 2.9 -136.25 0.5
T3 C3 HT1 0 -39.07 0.14
T3 C3 HT1 1.45 -39.07 0.14
T3 C3 HT1 2.9 -39.07 0.14
T3 C3 HT2 0 -37.77 0.09
T3 C3 HT2 1.45 -37.77 0.09
T3 C3 HT2 2.9 -37.77 0.09
T3 C3 GT 0 6.9 9.45
T3 C3 GT 1.45 6.9 9.45
T3 C3 GT 2.9 6.9 9.45
T3 C3 GP 0 -6.86 -9.45
T3 C3 GP 1.45 -6.86 -9.45
T3 C3 GP 2.9 -6.86 -9.45
T2 C3 TT 0 -167.63 0.68
T2 C3 TT 1.9 -166.16 0.68
T2 C3 TT 3.8 -164.7 0.68
T2 C3 HT1 0 -46.31 0.04
T2 C3 HT1 1.9 -46.31 0.04
T2 C3 HT1 3.8 -46.31 0.04
T2 C3 HT2 0 -45.94 0.2
T2 C3 HT2 1.9 -45.94 0.2
T2 C3 HT?2 3.8 -45.94 0.2
T2 C3 GT 0 10.42 12.17
T2 C3 GT 1.9 10.42 12.17
T2 C3 GT 3.8 10.42 12.17
T2 C3 GP 0 -10.37 -12.17
T2 C3 GP 1.9 -10.37 -12.17
T2 C3 GP 3.8 -10.37 -12.17
T1 C3 TT 0 -201.5 0.65
T1 C3 TT 1.675 -200.21 0.65
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Chwong 4. Tinh todn dam

T1 C3 TT 3.35 -198.92 0.65
T1 C3 HT1 0 -54.57 0.93
T1 C3 HT1 1.675 -54.57 0.93
T1 C3 HT1 3.35 -54.57 0.93
T1 C3 HT2 0 -53.23 -0.75
T1 C3 HT2 1.675 -53.23 -0.75
T1 C3 HT2 3.35 -53.23 -0.75
T1 C3 GT 0 14.51 14.95
T1 C3 GT 1.675 14.51 14.95
T1 C3 GT 3.35 14.51 14.95
T1 C3 GP 0 -14.47 -14.93
T1 C3 GP 1.675 -14.47 -14.93
T1 C3 GP 3.35 -14.47 -14.93
T7 C4 TT 0 -25.31 -1.36
T7 C4 TT 1.45 -24.33 -1.36
T7 C4 TT 2.9 -23.35 -1.36
T7 C4 HT1 0 -8.25 -0.6
T7 C4 HT1 1.45 -8.25 -0.6
T7 C4 HT1 2.9 -8.25 -0.6
T7 C4 HT2 0 -7.37 0.15
T7 C4 HT2 1.45 -7.37 0.15
T7 C4 HT?2 2.9 -7.37 0.15
T7 C4 GT 0 -0.43 1.05
T7 C4 GT 1.45 -0.43 1.05
T7 C4 GT 2.9 -0.43 1.05
T7 C4 GP 0 0.48 -1.03
T7 C4 GP 1.45 0.48 -1.03
T7 C4 GP 2.9 0.48 -1.03
T6 C4 TT 0 -53.23 -0.95
T6 C4 TT 1.45 -52.25 -0.95
T6 C4 TT 2.9 -51.28 -0.95
T6 C4 HT1 0 -15.65 -0.12
T6 C4 HT1 1.45 -15.65 -0.12
T6 C4 HT1 2.9 -15.65 -0.12
T6 C4 HT?2 0 -15.42 -0.14
T6 C4 HT2 1.45 -15.42 -0.14
T6 C4 HT2 2.9 -15.42 -0.14
T6 C4 GT 0 -1.11 3.45
T6 C4 GT 1.45 -1.11 3.45
T6 C4 GT 2.9 -1.11 3.45
T6 C4 GP 0 1.15 -3.45
T6 C4 GP 1.45 1.15 -3.45
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Chwong 4. Tinh todn dam

T6 C4 GP 2.9 1.15 -3.45
TS5 C4 TT 0 -81.12 -0.93
TS5 C4 TT 1.45 -80.14 -0.93
T5 C4 TT 2.9 -79.16 -0.93
T5 C4 HT1 0 -23.85 -0.32
TS5 C4 HT1 1.45 -23.85 -0.32
TS5 C4 HT1 2.9 -23.85 -0.32
T5 C4 HT2 0 -22.68 0.03
T5 C4 HT2 1.45 -22.68 0.03
TS5 C4 HT2 2.9 -22.68 0.03
T5 C4 GT 0 -2.54 5.72
T5 C4 GT 1.45 -2.54 5.72
T5 C4 GT 2.9 -2.54 5.72
T5 C4 GP 0 2.58 -5.72
T5 C4 GP 1.45 2.58 -5.72
T5 C4 GP 2.9 2.58 -5.72
T4 C4 TT 0 -109.23 -1.01
T4 C4 TT 1.45 -108.11 -1.01
T4 C4 TT 2.9 -106.99 -1.01
T4 C4 HT1 0 -31.23 0.12
T4 C4 HT1 1.45 -31.23 0.12
T4 C4 HT1 2.9 -31.23 0.12
T4 C4 HT?2 0 -30.75 -0.26
T4 C4 HT2 1.45 -30.75 -0.26
T4 C4 HT2 2.9 -30.75 -0.26
T4 C4 GT 0 -4.51 7.57
T4 C4 GT 1.45 -4.51 7.57
T4 C4 GT 2.9 -4.51 7.57
T4 C4 GP 0 4.55 -71.57
T4 C4 GP 1.45 4.55 -71.57
T4 C4 GP 2.9 4.55 -71.57
T3 C4 TT 0 -138.46 -0.8
T3 C4 TT 1.45 -137.34 -0.8
T3 C4 TT 2.9 -136.23 -0.8
T3 C4 HT1 0 -36.24 0
T3 C4 HT1 1.45 -36.24 0
T3 C4 HT1 2.9 -36.24 0
T3 C4 HT2 0 -38 0.06
T3 C4 HT2 1.45 -38 0.06
T3 C4 HT2 2.9 -38 0.06
T3 C4 GT 0 -6.86 9.45
T3 C4 GT 1.45 -6.86 9.45
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Chwong 4. Tinh todn dam

T3 C4 GT 2.9 -6.86 9.45 0
T3 C4 GP 0 6.89 -9.45 0
T3 C4 GP 1.45 6.89 -9.45 0
T3 C4 GP 2.9 6.89 -9.45 0
T2 C4 TT 0 -168.32 -0.74 0
T2 C4 TT 1.9 -166.86 -0.74 0
T2 C4 TT 3.8 -165.4 -0.74 0
T2 C4 HT1 0 -43.61 0.06 0
T2 C4 HT1 1.9 -43.61 0.06 0
T2 C4 HT1 3.8 -43.61 0.06 0
T2 C4 HT2 0 -42.96 -0.1 0
T2 C4 HT2 1.9 -42.96 -0.1 0
T2 C4 HT2 3.8 -42.96 -0.1 0
T2 C4 GT 0 -10.37 12.17 0
T2 C4 GT 1.9 -10.37 12.17 0
T2 C4 GT 3.8 -10.37 12.17 0
T2 C4 GP 0 10.42 -12.17 0
T2 C4 GP 1.9 10.42 -12.17 0
T2 C4 GP 3.8 10.42 -12.17 0
T1 C4 TT 0 -199.76 -0.58 0
T1 C4 TT 1.675 -198.47 -0.58 0
T1 C4 TT 3.35 -197.18 -0.58 0
T1 C4 HT1 0 -48.65 -0.79 0
T1 C4 HT1 1.675 -48.65 -0.79 0
T1 C4 HT1 3.35 -48.65 -0.79 0
T1 C4 HT2 0 -50.31 0.74 0
T1 C4 HT2 1.675 -50.31 0.74 0
T1 C4 HT2 3.35 -50.31 0.74 0
T1 C4 GT 0 -14.48 14.93 0
T1 C4 GT 1.675 -14.48 14.93 0
T1 C4 GT 3.35 -14.48 14.93 0
T1 C4 GP 0 14.5 -14.95 0
T1 C4 GP 1.675 14.5 -14.95 0
T1 C4 GP 3.35 14.5 -14.95 0

BANG TO HOP NOI LUC DAM KHUNG K4 [T -M
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Chwong 4. Tinh todn dam

PHAN | MAT | NOI TRONG HOP TAI TRONG TO HGP CO DAN 1
TU | CAT LUC TIl:IH HOAT TAI ’GIO : Mmax | Mmin Qmax
TAI | HT1 | HT2 | TRAI | PHAI | Qt Qt Mt
1.00 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00 | 7.00 | 8.00 | 9.00 10.00 | 11.00
4,7 4,8
IV m | 186 -0.99] 0.26| 12.89 | 12.81| 11.03 | -14.66
Q | -7.75| -3.90|0.04| 5.78| -5.76| -1.97 | -13.51 | -13.1
4,5 4,7
DITLI MM g | 702] 371]037] -069] 0.72] 1073 6.33
Q | 0.20] -0.10/0.04| 5.78| -5.76| 0.10 5.98
4,8 4,7 4,7
III- - -
I | M | -814| -2.99|0.50| 17.66 | 17.63| 9.48 -25.80 | -25.80
Q |10.13| 4.66|0.04| 5.78| -5.76 | 4.37 1591 15.91
4,7 4,8 4,8
I1 | M | -5.36| -0.88 | 1.81 | 23.18 | 23.18 | 17.82 | -28.54 | -28.54
Q | -764| -0.10|3.75| 9.87| -9.86| 223 -17.50 | -17.50
5771 4,6 4,7
- II-IT | M | 3.63|-065|258| 0.00| 0.00| 6.21 3.63
Q | -0.01]-0.10/0.01| 9.87| -9.86| 0.00 -9.87
4,8 4,7 4,7
I11- 3 }
Im | M | -529| -0.43|1.86| 23.18| 23.18| 17.89 | -28.48 | -28.48
Q | 761|-010|3.77| 9.87| -9.86| -2.25 17.48 17.48
4,7 4,8 4,8
I1 | M | -784| -211|056| 17.63| 17.66| 9.79 | -2550 | -25.50
Q | -959| -3.25/0.08| 5.76| -5.78| -3.83 | -1537 | -15.37
4,6 4,8
D3-T1| I-II | M | 6.54| 259 |0.37| 4.10| -4.08| 10.64 2.46
Q | -0.20| 0.05|0.08| 5.76| -5.78| 5.56 -5.98
4,8 4,7 4,7
I1I- - -
q .M | -180|-063|014| 1281|1288 | 11.08 | -1461 | -14.61
Q | 7.31| 2.69/0.08| 5.76| -5.78| 1.3 13.07 13.07
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Chwong 4. Tinh todn dam

47 48
I | M |-150| -052|1.16 | 12.10 | 12.16 | 10.60 | -13.66
Q | -511| 001|400| 534| -535| 023 | -1046 | -10.46
46 47
DLT2 | yry | M | 425] -055]3.76] -0.43] 0.41] 8.0l 3.82
Q | 021 001|019| 534| 535 0.02 5.55
4.8 4,7 47
11- § §
M | M | 612 057|266/ 16.10| 16.11| 999 | 2221 | 2221
Q | 686| 001|457| 534| 535| 151 | 1220 | 1220
47 48 48
I | M | -415| -1.65| 0093 | 20.82 | 20.82 | 16.67 | 2497 | 24.97
Q | -676| -373|009| 886| -886| 210 | -1562 | -15.62
46 47
D2-T2 | ILIL | M | 355| 2.69|0.72| 0.00| 000| 6.24 3.56
Q | 020 003|009| 886| 886 023 9.06
4.8 47 47
11- - -
ir LM | -5.08| -1.80| 055 20.82| 20.82| 1574 | 2590 | -25.90
Q | 7.15| 3.79|009| 8.86| 88| -1.71 | 1601 | 16.01
47 4.8 4.8
I | M | -745| -072|1.79 | 16.11 | 16.09| 8.66 | 2354 | -23.54
Q | 872 -009|316| 535| -5.33| 337 | -14.05 | -14.05
o 46 4.8
T2 [ M | 562] -051]266] 355] -356| 9.17 2.06
Q | -018| -0.09|014| 535| 5.33| 5.17 551
4.8 47 47
1L 5 -
I | M | -1.98| 026|077 12.16| 12.10| 10.12 | -1414 | -14.14
Q | 665 009|278| 535| -533| 132 | 12.00 | 12.00
47 4.8
DI-T3| L | 109 -1.15]073] 972 -9.70| 843 | -10.99
Q | 5.03| -397| -| 414 -413| 089 | 9.16 | 916
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| 0.07 |
45 47
I | M | 428| 371]/056| 0.00| 0.00| 7.99 428
Q | 029 -017|007| 414| -413| 0.12 443
48 47 45
II- - -
o LM | -632| -278|0.35| 12.14| 12.13| 581 | -1846 | -9.10
Q | 693| 459|007| 4.14| -413| 280 | 11.07 | 1152
47 4,8 48
II | M | -417| -0.89 | 1.64| 1523 | 1523 | 11.07 | -19.40 | -19.40
Q | -675|-007|374| 6.48| -6.48| -027 | -1323 | -13.23
D2-T3 4.6 4.7
Pl | m | 352]-07202.73] 0.00] 000| 6.26 3.52
Q | 020]-007]/002] 6.48]| -6.48| 022 6.68
48 47 47
II- - -
M | M | -5.13|-055]|1.73| 15.23| 1523 | 10.10 | -2036 | -20.36
Q | 7.16]|-007|378| 6.48| -6.48| 068 13.64 | 13.64
47 4,8 48
LUz | 767 -1.94| 044 1213 12.14| 447 | -1980 | -19.80
Q | 878] -320]003| 413| -4.13| -465 | -1291 | -12.91
46 438
D3-T3 | I-IL | v | 5561 262]050| 243 -2.43| 8.8 3.14
Q | -024| 010]003]| 413] -413| -0.14 437
48 47 47
I- -
m | M | -1.91|-072|058| -970| 9.71| 780 | -11.61 | -11.61
Q | 660| 274|003 413 -413| 247 1073 | 10.73
47 4,8
II | M | -1.04| -052|1.12| 6.97| -6.96| 5.93 -8.00
D1-T4 Q | -499| 003|4.02| 306| -3.06| -1.93 | -805 | -9.01
46 47
I | M | 443]-058]386]| -023] 023] 828 420
Q | 033| 003 .| 3.06| -3.06| 0.11 3.39
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| 0.22 |
48 47 | 456
II- -
M | M | 631 -065|249| -923| 921| 291 | -1553 | 945
Q | 698 003|454 3.06| -3.06| 392 | 1004 | 1155
47 4.8 48
Uz | 373) -157] 084 | 11.83 ] 11.82| 810 | -1555 | -15.55
Q | 5.79| -3.73|001| 503| -5.03| -0.76 | -10.82 | -10.82
46 47
D2-T4 | I-IL1 e 1 5 67| 2771 088| 0.00| 000! 5.63 2.87
Q | 018| 003|001| 503| -5.03| 021 5.01
48 47 47
1I- 3 -
M | M | 458 -1.73|001| 11.83| 11.82| 725 | -1640 | -16.4
Q | 615| 3.79|001| 503| -503| 112 | 1118 | 1L18
47 48 45,6
I | M | -727| -078 | 254| 922| 922| 195 | -1650 | -10.59
Q | -8.18]-008|455| 3.06| -3.06| -5.12 | -11.24 | -12.81
D3-T4 4.6 4.8
T4 [ M | 522] -059(3.85] 203] 2.03| 9.07 3.19
Q | -033] -008|020| 3.06| -3.06| -0.13 339
48 47 46
11- 3
m | M | -1.38| -035|1.10| -6.96| 6.97| 559 | -834 | -2.48
Q | 5095 -0.08|4.01| 3.06| -3.06| 289 | 9.0l 9.96
47 48
1 | M |-088|-082|065| 444| -443| 356 | -530
Q | -497| -395|003| 200| -200| 297 | 697 | -895
45 47
DTS i | m | 455| 376|058 -033| 0.33] 831 422
Q | 042] 087|003 200]| 200 129 2.42
47 45
Il- :
m | M | 674 2.92|050| -629| 6.27 1303 | 966
Q | 716| 473| -| 2.00| -2.00 9.16 | 11.89
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| 0.03 |
47 4.8 46
I | M | -406| -098|1.66| 824| -824| 418 | -1230 | -572
Q | -590| 0.02|383| 343| -343| 247 | 933 | 973
D2-T5 4.6 4.7
S [ M | 277] -1.04]2.92] 000] 000! 5.69 277
Q | 020 002]001| 343| -3.43| o021 3.63
4.8 47 | 456
11- :
M | M | 503|-1.10|1.72| -8.24| 824| 321 | -1327 | 785
Q | 630| 002|385| 3.43| -343| 287 | 973 | 10.17
4.8 45
T m | 782 -3.00| 055| 6.28| -6.28 14.10 | -10.82
Q | 8.42| -4.76 | 0.01| 2.00| -2.00 1042 | -13.18
46 48
D3-T5 | Iy | 53| 398|058| 1.52| -1.52| 9.36 3.87
Q | -0.45| 007]001| 2.00| -2.00| -038 245
4.8 47 | 456
111- -
m | M | -112| 078|062 -4.43| 4.44| 331 | 555 | 253
Q | 592| 3.93|001| 200| 200| 392 | 792 | 986
47 4.8
I | M | 096 -049|1.08| 2.45| -2.43| 148 | 339
Q | -497| 009|408| 1.08| -1.07| 38 | 604 | -9.05
4.6 47
DL-T6 | rryy | M | 445]-070]4.05] 0.12] 013 850 433
Q | 042 009|022| 1.08| -1.07| 020 1.50
456 | 456
11- §
m | M | 685 -095|246| -332| 3.32 1026 | -10.26
Q | 7.16| 009|460| 1.08| -1.07 1185 | 1185
47 4.8 45
p2-T6| Y1 | M | 305|159 |1.00| 4.18| -418| 023 | 813 | -5.54
Q | 580 3.82|001| 1.74| -1.74| 415 | 7.63 | -9.71
I-11 46 47
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M | 2.87| 296|1.03| 000| 000| 583 2.86
Q | 021] 002]001| 1.74| -1.74| 023 1.95
47 45,6

II- i
M | M | -495| -1.70 | 1.06 | -4.19| 4.18 914 | 172
Q | 631| 386|001| 1.74| -1.74 805 | 10.18
456 | 456
1 | M | -7.98|-1.03|251| 3.32| -3.32 1151 | -1151
Q | -845/|-011|461| 1.07| -1.08 1317 | -13.17
46 48
D3-T6 | jiir [ M | 532] -077]4.05] 077] -0.76| 937 456
Q | 048] -011]021| 1.07| -1.08| -027 -1.56
48 4,7 46

II- i
M | M | -112| -045|1.06| -2.43| 2.44| 133 | 354 | 217
Q | 589 -011|407| 1.07| -1.08| 481 6.96 9.96

456
U M | 025 -023] 040 011 -0.09 0,88

Q | -495|-390|009| 014| -0.19 876 | -8.85
45 47
DLT7 ) Iy | 512 445|061 -045| 0.36| 9.57 4.67
Q | 045|-004|009| 014 -0.19| 041 0.59
456 | 456

11- i
m | M | 625| -2.62|086| -0.88| 093 973 | 973
Q | 719] 479009 014| -0.19 1207 | 12,07
45,6 46
1 | M | 411 -1.44|139| 151! -1.49 693 | -5.49
Q | 5.01] 002|383 063 -0.62 882 | -8.84
46 47
D277 e | M | 181 -1.49]3.19] 001] 001| 5.00 1.82
Q | 008| 002]001| 063| -062| 009 0.71
456 | 456

I1I- i
Il | M | -451| -154|1.44| -1.49| 151 749 | 749
Q | 518| 002|385 063 -0.62 9.05 9.05
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456 | 456
II | M | -656| -2.70|0.85| 0.93| -0.87 -10.10 | -10.10
Q | -725|-481|0.10| 0.19| -0.14 12,16 | -12.16
4,6 48
D3-T7 | II-Il | M | 498| 4.43|062| 047| -053| 9.42 4.45
Q | -050| 0.02|0.10| 0.19| -0.14| -0.48 _0.64
45,6 45
III- -
m .M | -0.24]-0.21]|039| -0.10| -0.11 0.84 | -045
Q | 489| 3.88|0.10| 0.19| -0.14 8.67 8.77

BANG TO HOP NOI LUC COT KHUNG TRUC 4

PHAN | MAT | NOI TRONG HOP TAI TRONG TO HOP CO BAN 1
TU | CAT LUC TIltIH HOAT TAI /GIO : Mmax | Mmin Nmax
TAI | HT1 | HT2 | TRAI | PHAI | Nt Nt Mt

1 2 3 4 5 6 7 8 9 10 11
4,7 4,8 45,6
I1 | M | 082 -051|0.06| 7.8| -7.57| 6981 | -8.390 | -1.274
N | -114| -28.3| -22| 21.54| -21.6 | -92.430 | 135.520 | 163.81
C1-T1 Q | -0.61| -0.37/0.05| 4.51| -4.18| 3.900 | -4.790 | -0.930
4,8 4,7 45,6

II-II | M | 1.239]0.743| -0.1| -3.69| 3.727 | 4.966 | -2.453 | 1.887
N | -113| -28.3| -22| 21.54| -21.6 | 134.230 | -91.140 | 162.52

4,7 4,8 45,6

I1 | M | 0.73/0314| -0.1| 7.573| -7.8| 8303 | -7.068 | 0.992
N | -117| -22.6| -19| -21.6 | 21.53 | 138.920 | -95.830 | 158.63

C2-T1 Q | 055| 0.24| -0| 4.18| -451| 4730 | -3.960 | 0.750
4,8 4,7 45,6
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-1 | M | -1.11| -05]0.07] -3.73| 3.691| 258 | -4.833 | -1.537
N | -116| -22.6| -19| -21.6 | 21.53 | -94.550 | 137.640 | 157.35

4,7 48 45,6

I | M |0821]1.062| -1|40.15| -40.1| 40.966 | -39.276 | 0.919

N | -202| -54.6| -53| 14.51| -14.5| 186.990 | 215.970 | 309.30:

C3-T1 Q | 065| 093] -0.8| 14.95| -14.9| 15.600 | -14.280 | 0.830
48 4,7 45,6

I-II | M | -1.36| -2.04 | 1.55| -9.93| 9.904 | 8546 | -11.291 | -1.844

N | -199| -54.6| -53| 14.51| -14.5| 213.390 | 184.410 | 306.72

4,7 48 45,6

I | M | -075| -1.1|0091]| 40.11| -40.1| 39.357 | -40.885 | -0.933

N | -200| -48.7| -50| -14.5| 14.5]| 214.240 | 185.260 | 298.72:

C4-T1 Q | -058| -0.79|0.74| 14.95| -14.9| 14370 | -15.510 | -0.630
48 4,7 45,6

-1 | M | 1.206|1.563| -1.6| -9.91| 9.931| 11.137 | -8.700 | 1.195

N | -197| -48.7| -50| -145| 14.5]| 182.680 | 211.660 | 296.14

4,7 48 45,6

I1 | M | -181| -08|-04)|8861| -856| 7.055 | -10.361 | -2.987

N 93| -21.2| -22| 15.75| -15.8 | -77.210 | 108.760 | 135.76

C1-T2 Q | -071|-023| -03| 504/ -4.62| 4330 | -5330 | -1.230
48 4,7 45,6

I-11 | M [0.899|0.072|0.71| -4.94| 4994 | 5893 | -4.039 | 1.682

N | -91.5| -21.2| -22| 15.75| -15.8 | 107.300 | -75.750 | 134.30:

4,7 48 45,6

I1 | M |1.837| 051|0.23| 8556 -8.86| 10393 | -7.022 | 2.574

N | -986| -18.2| -19| -15.8| 15.75 | 114.440 | -82.890 | 135.64

C2-T2 Q | 077| 014|0.19| 462| -5.04| 5390 | -4270 | 1.100
48 4,7 45,6

I-1I | M | -1.08| -0.01]| -0.5 5| 4.937| 3853 | -6.080 | -1.590

N | -97.2| -182| -19| -15.8| 15.75 | -81.430 | 112.980 | 134.18

4,7 48 45,6

I1 | M | 1976|1377 | -0.8| 26.71| -26.7 | 28.682 | -24.725 | 2.511

N | -168| -46.3| -46| 10.42| -10.4 | 157.210 | 178.000 | 259.88:
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C3-T2 Q | 068| 004| 02| 12.17| -12.2| 12.850 | -11.490 | 0.920
48 4,7 45,6

-1 | M | -0.6[1.239| -1.6| -19.5| 19.54 | 18.939 | -20.141 | -0.959

N | -165]| -46.3| -46| 10.42 | -10.4 | 175.070 | 154.280 | 256.95

4,7 48 45,6

| M | -172 1]0.82| 26.71| -26.7 | 24.988 | -28.418 | -1.895

N | -168| -43.6| -43| -10.4| 10.42 | 178.690 | 157.900 | 254.89

C4-T2 Q | -074| 0.06]| -0.1| 12.17 | -12.2 | 11.430 | -12.910 | -0.780
48 4,7 45,6

I-II | M [1.075] -1.21 | 1.21| -19.5| 19.54 | 20.610 | -18.471 | 1.070

N | -165]| -43.6| -43| -10.4| 10.42 | 154.980 | 175.770 | 251.97

4,7 48 45,6

LI | M | -1.17| -029| -1.1| 6.858 | -6.62| 5680 | -7.784 | -2.537

N | -76.1| -21.2| -14]| 10.42| -10.5| -65.690 | -86.560 | 111.74

C1-T3 Q | -065|-036| -04| 4.82| -4.44| 4170 | -5.090 | -1.410
48 4,7 45,6

I-1I | M |0.708|0.743 | 0.08 | -3.65| 3.659 | 4.367 | -2.940 | 1.530

N 75| -21.2| -14| 10.42 | -10.5| -85.440 | -64.570 | 110.62

4,7 48 45,6

II | M |1.745|0.135|0.72| 6.617 | -6.86| 8362 | -5.111 | 2.604

N | -80.5| -18.3| -14| -10.5| 10.41 | -90.910 | -70.050 | 113.111

C2-T3 Q | 095| 022]|025| 4.44| -482| 5390 | -3.870 | 1.420
48 47 45,6

I-I1 | M | -1.02| -05| -0| -3.66| 3.647| 2.628 | -4679 | -1.528

N | -79.3| -18.3| -14| -10.5| 10.41 | -68.930 | -89.790 | 111.99

4,7 48 45,6

I1 | M |0871|-1.48|1.92| 1454 | -145| 15411 | -13.676 | 1.304

N | -138|-39.1| -38| 6.9| -6.86| 131.580 | 145.340 | 215.32

C3-T3 Q 05| 0.14|0.09| 9.45| -9.45| 9950 | -8.950 | 0.730
48 47 45,6

-1 | M | -057|-1.88|1.66| -12.9| 12.86| 12.289 | -13.440 | -0.796

N | -136| -39.1| -38| 6.9| -6.86| 143.110 | 129.350 | 213.09

4,7 48 45,6

LI | M | -1.41|1.443| -1.4| 1455 | -145| 13.146 | -15.941 | -1.365
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N | -138| -36.2| -38| -6.86| 6.89| 145.320 | 131.570 | 212.70

C4-T3 Q -0.8 0/0.06| 9.45| -9.45| 8.650 | -10.250 | -0.74Q
48 4,7 45,6

I-II | M |0.925|1.446| -1.6| -12.9| 12.86| 13.789 | -11.941 | 0.802

N | -136| -36.2| -38| -6.86| 6.89| 129.340 | 143.090 | 210.47

4,7 48 45,6

I1 | M | -1.18| -0.99| -0.4| 5.395| -5.16 | 4215 | -6.340 | -2.553

N | -59.7| -14| -14| 6.28| -6.32 | -53.400 | -66.000 | -88.07(

C1-T4 Q | -066]|-035| -0.4| 4.11| -3.72| 3450 | -4380 | -1.440
48 4,7 45,6

I-11 | M | 0.747 [ 0.029 | 0.86 | -2.87 | 2.887 | 3.634 | -2.127 | 1.633

N | -586| -14| -14| 6.28| -6.32 | -64.880 | -52.280 | -86.95

4,7 48 45,6

LI | M 1.6/0631| 0.4|5.162| -5.39| 6.762 | -3.794 | 2.633

N | -62.7| -13.9| -14| -6.32| 6.28| -68.990 | -56.390 | -90.90!

C2-T4 Q | 088| 02]043| 3.72| -411| 4600 | -3.230 | 1.510
48 4,7 45,6

I-II | M | -0.94|0.047 | -0.8| -2.89| 2.873| 1.929 | -3.832 | -1.746

N | -61.6| -13.9| -14| -6.32| 6.28| -55.270 | -67.870 | -89.78

4,7 48 45,6

I | M |1247|1.854| -1.4| 12.14| -12.1| 13385 | -10.876 | 1.744

N | -110| -30.9| -31| 4.55]| -4.51| 105.410 | 114.470 | 171.46

C3-T4 Q | 079| 0.03]|026| 7.57| -7.57| 8360 | -6.780 | 1.080
48 4,7 45,6

M-I | M | -1.06|1.756| -2.1| -9.83| 9.821| 8.764 | -10.884 | -1.400

N | -108| -30.9| -31| 455| -4.51| 112.230 | 103.170 | 169.22:

4,7 48 45,6

I | M | -1.7|-1.35|1.34| 12.13 | -12.1| 10.433 | -13.828 | -1.703

N | -109| -31.2| -31| -451| 4.55]| 113.740 | 104.680 | 171.211

C4-T4 Q | -101| 012] -03| 7.57| -7.57| 6560 | -8.580 | -1.150
48 4,7 45,6

I-II | M [1.225] -1.68|2.09| -9.82| 9.825| 11.050 | -8.599 | 1.631

N | -107| -31.2| -31| -451| 4.55]| 102.440 | 111.500 | 168.97

4,7 48 45,6

I | M | -0.87| -0.24| -0.8| 3.806 | -3.56| 2.938 | -4.428 | -1.905

N | -433| -141| -7.2| 3.22| -3.26 | -40.080 | -46.560 | -64.52(
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C1-TS Q -049 | -0.28 | -0.3| 3.23| -2.83| 2.740 -3.320 -1.070
48 47 45,6
II-11 M |0551]0582|0.09| -1.79| 1.805| 2.356 -1.241 1.219
N -42.3 | -14.1 | -7.2| 3.22| -3.26 | -45.580 | -39.100 | -63.54(
47 48 45,6
I-1 M |1.063]0.241|0.78 | 3.561 -3.8 | 4.624 -2.741 2.087
N -45.2 -14 | -7.2 | -3.26 | 3.22 | -48.500 | -42.020 | -66.39(
C2-T5 Q 0.6 0.28| 0.3| 2.83| -3.23| 3.430 -2.630 1.180
48 47 45,6
-1 || M -0.67| -057| -0.1| -1.81| 1.791| 1.117 -2.479 -1.322
N -44.3 -14 | -7.2 | -3.26 | 3.22 | -41.040 | -47.520 | -65.41(
47 438 45,6
I-1 M 142 -0.8|1.32|9.164| -9.16 | 10.584 -7.736 1.945
N -81.5| -23.7| -23| 2.58| -2.54 | -78.880 | -84.000 | 127.68!
C3-T5 Q 0.82| 0.32 -0| 5.72| -5.72| 6.540 -4.900 1.120
48 47 45,6
-1 || M -0.96 | -1.72 | 1.38| -7.43| 7.424 | 6.463 -8.389 -1.308
N -79.5| -23.7| -23| 2.58]| -2.54 | -82.050 | -76.930 | 125.73
4,7 4,8 4,5,6
I-1 M -1.5910.796 | -1.3| 9.161 | -9.16 | 7.569 -10.751 -2.104
N -81.1| -23.9| -23| -2.54| 258 -83.660 | -78.540 | 127.54
C4-T5 Q -0.93 | -0.32 1 0.03| 5.72| -5.72| 4.790 -6.650 -1.220
48 47 45,6
-1 | M |1.108|1.711| -1.4| -7.43| 7.425| 8.533 -6.319 1.435
N -79.2 | -23.9| -23| -254| 258 | -76.580 | -81.700 | 125.58!
47 48 45,6
I-1 M -0.89| -0.75| -04 | 2.779| -253 | 1.892 -3.414 -1.993
N -27.2| -6.95| -7.1| 1.22| -1.26| -25.930 | -28.410 | -41.24(
C1-T6 Q -0.49 | -0.26 | -04| 2.68| -2.26| 2.190 -2.750 -1.100
48 47 45,6
II-1IT | M | 0.525|0.009|0.66| -1.09| 1.102 | 1.627 -0.562 1.193
N -26.2 | -6.95| -7.1| 1.22| -1.26| -27.440 | -24.960 | -40.27(
47 438 45,6
I-1 M [1.106|0.729 | 0.34 | 2528 | -2.78 | 3.634 -1.672 2.175
N -28.1] -6.91 | -7.1| -1.26| 1.22| -29.340 | -26.860 | -42.11(
C2-To6 Q 0.61] 025/0.34| 2.26| -2.68| 2.870 -2.070 1.200
48 47 45,6
-1 | M -0.66 | 0.005 | -0.7 -1.1] 1.086 | 0.422 -1.767 -1.311
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N -27.1] -6.91 | -7.1| -1.26| 1.22| -25.890 | -28.370 | -41.14(
47 4,8 45,6
I-1 M | 1567|1752 | -1.2| 4995| -498| 6.562 -3.414 2.103
N -53.3| -155| -15| 1.15 -1.1 | -52.120 | -54.370 | -84.13(
C3-Té6 Q 0.83| 0.13]/0.14| 346 | -3.44| 4.290 -2.610 1.100
48 47 45,6
Im-1mi || M -0.8311.374| -1.6| -5.03| 5.008 | 4.175 -5.859 -1.095
N -51.3| -155| -15| 1.15 -1.1| -52.420 | -50.170 | -82.18!
47 4,8 45,6
I-1 M -1.78 | -1.73 | 1.23| 4986 | -4.99 | 3.207 -6.769 -2.276
N -53.2 | -15.7| -15| -1.11| 1.15]| -54.340 | -52.080 | -84.30(
C4-To Q -0.95] -0.12| -0.1| 3.46| -3.45| 2510 -4.400 -1.210
48 47 45,6
II-IT | M | 0.979| -1.39| 1.63| -5.01| 5.022 | 6.001 -4.033 1.221
N -51.3| -15.7| -15| -1.11| 1.15] -50.130 | -52.390 | -82.35(
47 48 45
I-1 M -11-0.28| -09| 1.781| -1.51| 0.780 -2.511 -1.285
N -11] -7.0410.09| 0.14| -0.19| -10.880 | -11.210 | -18.06(
C1-T17 Q -0.6| -0.34| -04| 218 -1.74| 1.580 -2.340 -0.940
4,5,6 _ 4,5
II-I1 | M | 0.728 0.7]10.13| -0.55]| 0.535| 1.562 _ 1.428
N -10| -7.04 | 0.09| 0.14| -0.19 | -16.990 _ -17.08(
47 438 45
I-1 M [1.094| 0.26| 09| 1511 | -1.78| 2.605 -0.684 1.354
N -11) -7.02| 0.1] -0.19| 0.14] -11.150 | -10.820 | -17.98(
C2-T7 Q 0.62| 0.33|/0.35| 1.74| -2.18| 2.360 -1.560 0.950
_ 4,5,6 4,5
-t || M -0.7] -0.68| -0.1| -0.54| 0.55 _ -1.504 -1.379
N -998| -7.02| 0.1| -0.19| 0.14 _ -16.900 | -17.00(
46 ~ 45,6
I-1 M |1919] -0.76 | 1.44| 1.045| -1.06| 3.355 _ 2.596
N -25.1| -8.19| -7.3| 048] -0.43| -32.410 _ -40.60(
C3-T7 Q 1.34| 061 -0.1| 1.03| -1.05| 1.200 _ 1.810
~ 45 45,6
-1t | M -1.97] -253|11.84| -1.93| 1.971 _ -4.508 -2.669
N -23.1] -8.19| -7.3| 0.48| -0.43 _ -31.320 | -38.65(
_ 4,6 4,5,6
I-1 M -2.1410.781 | -1.4| 1.064 | -1.04 _ -3.560 -2.779
N -25.3] -8.25| -7.3| -0.43| 0.48 _ -32.640 | -40.89(
C4-T7 Q -1.36| -0.6|0.15| 1.05| -1.03 _ -1.210 -1.810
45 47 45,6
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II-IT | M 1818|2514 | -1.9| -1.97| 1.931| 4.332 -0.156 2.482
N -23.4 | -8.25| -7.3| -0.43| 0.48 ] -31.600 | -23.780 | -38.93(
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Chuwong 2
TINH TOAN BAN SAN
2.1 Sé liéu tinh toan

Vat liéu str dung

Bétong B20 : R, = 115 kG/cm?
Cbt thép nhom CI R, = 2250 kG/cm? , Rg,= 1750 kG/cm?.
Hé s6 : o, =0,437va & , = 0,645
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C 17400
6000 500 | 6000
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Hinh 2-1. Mt bang két cAu san ting 4
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2.2 Tinh toan cét thép 6 san phong lam viéc S3 (6x5,4m) cua tang 4

Do day la phong 1am viéc nén viéc tinh toan cbt thép duoc tinh theo so dd khép
déo.
2.2.1 Sé liéu tinh toan

Do 4 phia cta 6 san déu lién két cang véi dam nén nhip tinh toan duoc tinh dén

mép dam. Nhip tinh toan theo 2 phuong Ia:
SIS ST S

Hinh 3-1°. Kich thudc 6 san S3
l, =5,4-0,35=>5,05m
l, =6-0,22=5,78m

Tacotisd: r= Ilt—z = % =1,12 < 2 nén ta tinh theo ban ké bén canh
0O
Tai trong tac dyung I&n san gom tinh tai va hoat tai
Gié tri tinh tai g = 448,3 kg/m*
Gié tri hoat tai p = 240 kg/m?
Do 0 san tinh toan la san thi nghi¢ém nén theo TCVN 2737 — 95 ta phai nhan gia
tri hoat tai véi hé so:

Y, =04+ 0.6 :0,4+L—0 716

JATA J6*5,4)/9
Vay p’ = 0,716%240 = 171,84
Ta c6 tai trong tac dung I&n san 1a: g, = g+ p'=448,3+171,84= 620,14kg/m?
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2.2.2 Xac dinh néi lwc

Ta tinh mémen cho mdi don vi bé rong ctia ban 13 1m (thép dit déu trong ban).

Liy M; 1am an s6 chinh va quy dinh ti s6 ez&;A :%; B _My
Ml Ml Ml
My
SR TR N
| M, R
<A+ MA2 <> M2 MA2 %F\ﬁ 1
| |
| BN
| M | N
N N _ J N
N e
My
M [ A M
M,
Hinh 2-2. So' @6 tinh ban ké bon canh
Co. r :'It—zz 578 112 Tra va chon céac hé sd & bdng 6.2 sach ‘San bé téng cot
t1 !

thép toan khoi - tac gia GS, TS Nguyén Pinh Cong dugc:
M M M M
0=—2=094A=—2=134B =—8L=134A =—22=116;B, =
Y A = A= 2

1 1 1 1 1

Me, =116

Phuong trinh tim néi luc trong ban la:

Bl Glo=10) _ on, M+ M )+ (2M, + M, + Myy)l
12 - 1 Al B, /*'t2 2 A2 B2/°t1

Thay cac glé tri My, Ma1, Mas , Mg1 , Mg, vao Cf)l’lg thic trén theo M; ta co:
0,620.5,14°

fzjs 8-514) _ (aM, +1,34.M, +1,34M,).5,78 +(2.0,94M, +1,16M, +116M,) 5,14

<18,1=148,64M, < M, =0,372Tm

= Ma1= Mg, =1,34.0,372 = 0,455 Tm, Ma, = Mp,= 0,498 Tm, M, = 0,349Tm
2.2.3 Tinh thép
2.2.3.1 Tinh cét thép cho nhip va gbi canh ngan
* Tinh thép & gitra 6 ban chiu m6 men duong

Ta tinh nhu ddi véi dAm chiu udn tiét dién 10x100 cm
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Tinh theo gia tri m6é men 16n M;= 37200 kgcm
Chon a= 1,5 cm, du kién ding thép $8 = hy; =10 — (1,5+%): 8,1cm

g = _ 31200 404304 0,437
Tinh: Rbh ¢ 115.100.8,1

— 7 =0,5(1++/1-2A) = 0,5(1+ /I 2.0,0433) = 0,98

Di¢n tich F, trong pham vi dai ban rong 1m la:

M 37200 2
A = = = 2.20m
R.zh  2250.0,98.81
006= —100% = — 22 100% = 0,24% > iy = 0,05%
bh 10081

Chon ¢8 a 150 c6 F, = 3,35 cm?
* Tinh thép & gbi 6 ban chiu mdé men am
Ta tinh nhu ddi voi dam chiu udn tiét dién 10x100 cm

Tinh theo gia tri mé men Ma; = 45500 kgcm
Chon a = 1,5 cm, du kién dung thép ¢8 = hy; =10 — (1,5+%): 8,1cm

=400 05334 —0,437
Tinh: Rbh ? 115.100.8,1
— 7 =0,5(++1-2A) =0,5(1+1-2.0,0533) =0,973

Dién tich F, trong pham vi ddi ban rong 1m la:
M 45500

F, = = =2,74cm?
R,7.h,  2250.0,973.8,1
= Fa 0, 3 0fH = 0, = 0

Chon 8 a 150 c6 Fa = 3,35 cm®
2.2.3.2 Tinh cbt thép cho nhip va gbi canh dai
*Tinh thép & gitta 6 ban chiu m6 men duong
Ta tinh nhu d6i véi dim chiu udn tiét dién 10x100 cm
Tinh theo gia tri m6 men 16n M, = 34900 kgcm
Chon a= 1,5 cm, du kién dung thép $8 = hy,, =10-1,5-0,8 =7,7 cm

a, = M = 34900 ~=0,042<q, =0,437
Tinh: Rbh 2 115.100.7,7

— y=0,5(1++1—2A) = 0,5(1+/I—2.0,042) = 0,979
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Di¢n tich F, trong pham vi dai ban rong Im la:
F - M 34900

N = = 2,4cm2
R.vh, ~ 2250.0,979.7,7

2,4

Fa
},l%: b—holoo%: 7

Chon ¢8 a 150 c6 Fa = 3,35 cm?

* Tinh thép ¢ gb1 6 ban chiu mé men am

.100% = 0,31 % > pimin = 0,05%

Ta tinh nhu ddi véi dAm chiu udn tiét dién 10x100 cm
Tinh theo gia tri mé men Ma, = 49800 kgcm

Chona=15cm, du kién dung thép $8 = h,; =10-1,5-0,8 = 7,7 cm

ay = A0 058 g = 0,437
Tinh: R,bh,?  115.100.7,7

— 7 =0,5+~1-2A) =0,5(1+1—2.0,058) = 0,97

Dién tich Fa trong pham vi dai ban rong 1m la:

EoM om0 o
R.yh  2250.0,97.7,7
1= ;—;100% - 0361777 100% = 0,41% > i = 0,05%.

0

Chon ¢8a 150 c6 Fa = 3,35 cm?
BO tri thép 2 nhu hinh dudi
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9400

0G1E89D

0G1e89 -

6000

091e82

0G1egd

% — U

Hinh 2-3. So' d6 bé tri c6t thép san S3

2.3 Tinh toan thép 6 san vé sinh S15 (2,7x 6 m) & tang 4
2.3.1 Sé liéu tinh toan

San nha vé sinh lam viéc trong moi truong xam thyc nén duoc thiét ké theo so do
dan hdi dé kiém soat duoc su xuat hién va khéng ché bé rong cua khe nut. Ta tinh cd 6
san to theo so dd dan hoi, sau do dat thép & chd khu san vé sinh theo gia tri mo6 men
tinh duoc con lai co thé dat thép theo so do khép déo.

Dién tich 6 san: 2,7x 6 m
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Do 4 phia cta 6 san déu lién két cimg véi dam nén nhip tinh todn dugc tinh dén
tim dam. Nhip tinh toan theo 2 phuong la:

Hinh 2-4. Kich thwée 6 san vé sinh
l,=2,7m
l,, =6m

Tacotisbrote_8 _ 2,2 >2 nén ta tinh theo ban loai dam

2
l, 27

Tai trong tac dung I&n san gom tinh tai va hoat tai

Gié tri tinh tai g = 578,2kg/m?

Gia tri hoat tai p = 195kg/m?

Do 0 san tinh toan la san vé sinh nén theo TCVN 2737 — 95 ta phai nhan gia tri
hoat tai voi hé so:

Y, =04+ 0.6 =0,4+ 0.6

44— =0,85
JATA J2,76)19
Vay p’ = 0,85.195 = 165,75 kg/m?
Ta c0 tai trong tac dung I&n san 1a: g, = g+ p'=578+165,75 = 743,75 kg/m®

2.3.2 Xac dinh ndi lwc

2
M =%66i voi nhip bién gbi bién

2
M = % d6i voi nhip gitt gbi gitra

Voi ban nay tinh nhip bién gbi bién
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2.3.3 Tinh thép
2.3.3.1 Tinh cét thép theo nhip bién gbi bién

b
743, 75*(270—ﬂ-5+i)2
2

Tinh theo gia tri m6 men 16n M = 1 2 2 -57620 kgcm

Tinh theo gia tri m6 men M =57620kgcm
Chon a= 1,5 cm, du kién ding thép ¢$8 = hy; =10 — (1,5+%): 8,1cm

Tinh:

M 57620
= = =0,06= ¢ =0,51++1-2A)=0,5(1++1-2.0,06) =0,979
“n = Rbh,?  115.1008,7 £ = 0,50+ 1-2R) = 0,5(1+ /I-2.0,06)

Dién tich Fa trong pham vi dai ban rdng 1m la:
M 57620

F = = =3,28cm?
R.zh  2250.0,979.8,1
1= ;—;100% - 1362881 100% = 0,4% > g = 0,05%

0

Chon ¢8 a 150 c6 Fa = 3,35 cm? B tri thép nhu hinh duéi
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Hinh 2-5. So' d6 b6 tri c6t thép san S15
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TiNH TOAN DAM

2.4 Co s& tinh toan

2.4.1 Tinh todn cét doc

2.4.1.1 Théng sb thiét ké
Cuong dg tinh toan cua vat licu:
+ Bétong B20 c6 R, = 115 kG/cm?,R,=9 kG/cm?
+ C6t thép nhom All co Ry = 2800 kG/cm?

+Hésda,=0,429va € ,=0,623

Noéi luc tinh toan thép: Dung mémen cuc dai ¢ gitra nhip, trén tirng géi tura lam
gia tri tinh toan. Dam d6 toan khoi véi ban nén xem mot phﬁn ban tham gia chiu luc
v6i ddm nhu 13 canh cua tiét dién chit T. Tuy theo mémen 13 dwong hay am ma c6 ké
hay khong ké canh vao trong tinh toan. Viéc ké ban vao tiét dién bétong chiu nén s&
gitip tiét kiém thép khi tinh dam chiu momen duong.
2.4.1.2 Tiét dién chju md men am

Céanh nam trong ving kéo nén bo qua, chiéu cao lam viéc h, = h — a, véi a 1a 16p
bao vé cot thép.
Tinhhé sé: A= ' (4-1)
R,bh;
Néu A <Ao (tlirc o < o) thi tir A tra bang ra y. Dién tich c¢dt thép dugc tinh theo
cong thirc:

F=-"_
Ra?*‘o

Chon thép va kiém tra ham luong cbt thép: u= Fu/bh, , diéu kién p > pmin =
0,15%.

(4-2)

Ham lugng thép cuc dai la: x4, = arR'R“ = 0’2236315100% =2,6%. Ta chon pmay =

a

3%.
Kich thudc tiét dién hop 1y khi ham lugng ¢t thép 0,8% < p < 3%.

Néu A 2 Ao thi trong truong hop khong thé tang kich thuoc tiét dién thi phai tinh
toan dit cot thép vao ving nén dé giam A (tinh cbt kép).

2.4.1.3 Tiét dién chju mémen dwong

San nam trong vung chiu nén, tham gia chiu luc vo1 suon, tinh toan theo tiét
dién chir T chi€u rong canh dua vao tinh toan la b.: b, =b + 2C,

Trong d6 C; khong vuot qua tri sb bé nhat trong ba tri s6 sau:

+ Mot nira khoang cach giira hai mép trong cta dam;
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+ 1/6 nhip tinh toan cta dam .
+ 6h; , v&i he > 0,1.h thi tang thanh 9h.. Trong d6 h, l1a chiéu day cua san.
Xéc dinh vi tri tryc trung hoa béng cach tinh M,

M. = Rp. be. he. (hg—0,5he) 4-3)

- Truong hop 1: Néu M < M; truc trung hoa di qua canh, lic nay tinh toan nhu
tiet dién chir nhat b, X h

- Truong hop 2: Néu M > M, truc trung hoa di qua suon, liic nay tinh toan nhur
tiét dién chir nhat b x h.

+ Tinh hé sb:
M — R, (b, —b)h, (h, —0.5h,)

A= c
R,bh; (4-4)

+ Tu A trara vy, xac dinh F, theo cong thic:

F. === [bh, -+ (b, —b)h, _ (4-5)

a

2.4.2 Tinh toan cét dai:

Trude hét kiém tra didu kién han ché vé luc cat, dam bao bétong khong bi pha
hoai trén ti€t di¢n nghiéng theo tng suat nén chinh:

Q <ko. Rp. b.hy (4-6)
+ Trong do6 k, = 0,35 vé1 bétong mac dudi 400
Kiém tra diéu kién kha ning chiu cit ctia bétong:

Q <kj. Rk. b. hy 4-7)
+Trong d6 k; = 0,6 ddi v6i dam

Néu dicu kién nay thod man thi khong can tinh todn chi can dat cot dai, cot xién
theo cau tao, néu khong thi can tinh toan cot dai chiu cat.

Tinh toan cbt dai khi khong dat cét xién:

e e Q?
+ Luc cot dai phai chiu: =— 4-8

+ Chon duong kinh ¢t dai co dién tich tiét dién 1a fy, sb nhanh cta ¢t dai 1a n.

Khoéng cach tinh toan ctia c6t dai:

R, 4 Nf
U, = —2d—d (4-9)
Qg
Khoang cach cuc dai cua cot dai:
2
U, = % (4-10)

Khoang céach cau tao cua cot dai:
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+Paudim (ug<h/3 ;30 cm ) khih>50 cm

+Paudim (ug<h/2;15cm)khih<45cm

+ Gitra dAm (ug <3h/4 ; 50 cm ) khi h > 30 cm

Khoang cach giita cac cdt dai chon:(Ug <Us , Umax , Ut )
2.4.3 Chon dwong kinh va bé tri cét thép trong tiét dién

Trong dam phu thuong dung cét dudng kinh d tir 12 dén 20 mm. Trong dam
chinh c6 thé dung cbt thép dén d32. Dé tién cho thi cong trong mdi dam khéng nén
dung qua ba loai duong kinh cho ¢t chiu luc, va dé cho su chiu luc duogc tét, trong
cung mot tiét dién khong nén dung cac cbt c6 duong kinh chénh nhau qua 6 mm.

Khi sap xép cbt thép trong mdi tiét dién can phai dam bao chiéu day 16p bao vé
va khoang h¢ gitra cac cot thép theo dung quy dinh.
’ Chiéu day 16p bao vé khong duoc bé hon duong kinh cbt thép va khong bé hon
tri sO t, Sau:
Vi cbt thép doc chiu luc, trong diéu kién binh thuong

- t, =15 mm trong ban c6 chiéu day trén 100 mm va trong dim cao duéi 250
mm;

- t, =20 mm trong dam cao tir 250 mm trd 1én.
Vi ¢t dai va cbt ciu tao:

- t, =10 mm khi h <250 mm

- t, =15 mm khi h>250 mm

- Khoang h¢ gitra cac cot thép trong moi truong hop khong duge bé hon duong
kinh ¢t thép va khong bé hon tri s v, dé cho viéc do bé tong duoc dam bao.

Vo, =25 mm ¢ hai 16p dudi cung;
Vo = 50 mm tr 16p thir ba bén duoi;
=30 mm & cac 16p bén trén.

Khong ché v, nghia 1a khdng ché sd lugng cdt thép trong mot hang ngang. Khi
cot thép nhidu, mot 16p khong dit hét thi co thé dat thanh hai 16p, tham chi ba 16p.

Hai 16p duéi cung co6 thé dit khoang hd v, > max (d va 30 mm), cling cho phép
dat hai thanh sat vao nhau (v, = 0) theo phuong ding, la phuong d6 bé tong, nhung luc
nay phai ting khoang hé theo phuwong ngang 1én 1,5 14n so v6i quy dinh thong thuong.

O bén trén, cot thép cua dam phu va dam chinh dit sat vao nhau, can cha v b tri
dé thi cong cac cdt nay khong vudng vao nhau. Néu cbt thép cau dam phy dit thanh
hai 16p thi phai dit ho dé ¢t thép cuia dam chinh xuyén qua gitta hai 16p d6 va liic nay
néu cot thép dam chinh dit thanh hai 16p thi cling phai dat hé ra, kep cot thép ctia dam
phu vao giira. Khi ¢t cia dam phu chi gdom c6 mot 16p thi ¢t thép dam chinh c6 thé
dat ho hodc dat sat vao nhau. Luc dat cot thép thanh nhiéu 16p, cdt thép céac 16p canh
nhau phai cing trén phuong thang dung, khong duoc dit cot thép cua 16p nay chén
vao khoang ho cia cbt thép o 16p kia (bao dam cho viéc do bé tong).
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2.4.4 Neo cét thép

Dé cb thép phat huy hét kha nang chiu lyc, can neo chic dau mit cia nd vao bé
tong. Poan neo cbt thép duge tinh tir mut ¢t thép dén tiét dién ma nd duoc tinh toan
voi toan bo kha nang chiu luc. Poan 1, dugc quy dinh sao cho lyc trong cbt thép
dugc truyén vao lién két thong qua lyc dinh, cbt thép khong bi kéo tudt khoi lién két.
Tinh toan I, theo cong thirc:

Ineo = (mneo & + ljd
Rn

Trong d6: d - dudng kinh ¢t thép
ﬂ, mneo = hé Sé tra bél’lg. Léy ﬂ = 11, mneo = 0,9
R., Ry - cuong d tinh toan ctia cdt thép va ciia bé tong ving nén

Vay: |, = mneO&Jr/l d :(0,9.@+11jd =30,4d
R 130

2.5 Tinh toan cho cau kién dam dién hinh D2 tang 1
2.5.1 86 liéu dau vao
2.5.1.1 Kich thwéce hinh hoc :
- Tiét dién ddm: h =70 cm, b =30 cm
- Nhip dam : L = 540 cm
2.5.1.2 NOi luc :

Noi luc dAm duge xuét ra va to hop ¢ 3 tiét dién. Trén co s& bang td hop noi lyc,
ta chon cdp ndi luc nguy hi€ém nhat tai tirng tit dién dé tinh toan thép.

Bang 2-1. Ngi lwe dim D2

Tiét dién Dam Minax Qtw Mumin Qtw
|-I D2 17,82 2,23 -28,64 -19,98
1-11 D2 6,21 0.00
HI-111 D2 17,89 --2,25 -28,22 19,89

2.5.2 Thiét ké cét doc :
2.5.2.1 Tiét dién I-I
1) Momen duong: M =17,82 Tm
Céanh nam trong ving nén, tham gia chiu lyc véi suon. Chiéu rong canh dua vao
trong tinh toan la b, =b+2c,
Trong d6 C; khong vuot qua tri s6 bé nhat trong ba tri s6 sau:

+ Mot nira khoang cach giita hai mép trong ctia dam = 0,5.(540-22) = 259 cm
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+ 1/6 nhip tinh toan cta dam: %.540 =90cm

+9h, véi h, = 10cm >0,1.h=0,1.70 =7 cm
Vay b, =b+2c, =30+2.90 =210cm
Gia thiét a=4 cm, tir 46 h, = 70 — 4 = 66 cm
Tinh M_ =R b.h_(h -0,5h ) =145.210.10.(66 —5) =19016750kgcm =190,167Tm

Moémen duong 16n nhat M = 17,82 Tm < M, = 190,167 Tm nén truc trung hoa
qua canh
Tinh hé s:

5
a= M > = 17,82.10 >=0,013 <, =0,429
R,bh 115.210.66

C6 7 =0,5.(1++1—2a) =0,5.(1+/1—2.0,013) = 0,993

Do do:
F - M _ 1782000 _9.71 om?
Ryh  2800.0,993.66

Chon thép so bd 3422, ¢6 F, = 11,4 cm?

Ham luong cbt thép

p=—o 297 0006 -0,420% > 4 =0,15%
bh,  30.66

2) Momen am: M =-28,64 Tm
Canh nam trong vung kéo, tinh theo tiét dién chir nhat b = 35 cm. Gia thiét a =
4cm, h,=70-4 =66 cm
M 28,64.10°

Tinh hé s6: a= ——— = > =0,026 <, =0,429
R,bh? ~ 115.210.66

7=0,5.(1++1-2A) =0,5.(1+/1-2.0,026) =0,91

M 2864000
® Ryh,  2800.0,986.66
Chon thép 3920 + 2$25 c6 F, = 18,02 cm®

—=17,03cm?

Kiém tra ham luong cdt thép :

wh=—2100=89 100-0,919% > 11 =0,15%

bh, 30.66

2.5.2.2 Tiét dién lI-II
Tinh v61 mémen duong M = 6,21 Tm
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Céanh nam trong ving nén, tham gia chiu luc v6i suon. Chiéu rong canh dua vao
trong tinh toan 1a b, =b + 2c,

Trong d6 C; khong vuot qua tri s6 bé nhat trong ba trj s6 sau:

+ Mot nira khoang cach giita hai mép trong ctia dam = 0,5.(540-22) = 259 cm
+ 1/6 nhip tinh toan cta dam: %.540 =90cm

+ 9h véihe = 10cm >0,1.h =0,1.60 = 6 cm

Vay b, =b+2c, =30+ 2.90 = 210cm

Gia thiét a =4 cm, tir 46 h, = 60 —4 = 56 cm

Tinh M_ =R b.h_ (h —0,5h ) =145.215.10.(66 —5) =190,167Tm

Moémen duong 16n nhat M = 6,21 Tm < M = 190,167 Tm nén truc trung hod qua
canh

Tinh hé so:

5
A=_M__ 62L10° ;0057 < A =0,420
R,bh? = 115.210.66

Co 7=0,5.(1+v1—2a) =0,5.(1+/1— 2.0,0057) = 0,997

Do do:

- __M___ 621000
* " Ryh, 2800.0,997.66

Chon thép so bd 2 ¢ 20, ¢6 F, = 6,28 cm?

—3,37cm?

Ham luong cbt thép

p=Fo =828 1400 -0317% > 4, =0,15%
bh, 30.66

0

2.5.2.3 Tiét dién llI-11l
3) 1)Momen duong: M =17,89 Tm

Céanh nam trong ving nén, tham gia chiu luc v6i suon. Chiéu rong canh dua vao
trong tinh toan la b, =b+2c,

Trong d6 C; khong vuot qua tri s6 bé nhat trong ba tri s6 sau:

+ Mot nira khoang cach giita hai mép trong ctia dam = 0,5.(540-22) = 259 cm
+ 1/6 nhip tinh toan cta dam: %.540 =90cm

+ 9h, v6i h, =10cm >0,1.h=0,1.70=7 cm
Vay b, =b+2c, =30+2.90 =210cm
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Gia thiét a=4 cm, tr dd h, =70 — 4 = 66 cm
Tinh M_ =R b.h_ (h, —0,5h ) =145.210.10.(66 — 5) =19016750kgcm =190,167Tm

Moémen duong 16n nhat M = 17,82 Tm < M, = 190,167 Tm nén truc trung hoa
qua canh

Tinh hé so6:

5
o=—M__ 108910 _ 44134 0,429
R,bh? ~ 115.210.66

C6 y=0,5.(1++1—2a) =0,5.(1+/1—2.0,013) = 0,993

Do do:

- __M___ 1789000
* Ryh  2800.0,993.66

Chon thép so bd 3422, ¢6 F, = 11,4 cm?

=971 cm?

Ham luong c6t thép
4 = F, _ ﬂ.lOO% =0,42% > u_. =0,15%
bh, ~ 30.66

5) 2)Momen am: M =-28,22 Tm

6) Momen am: M =-28,22 Tm
Canh nam trong vung kéo, tinh theo tiét dién chir nhat b = 35 cm. Gia thiét a =
4cm, h,=70-4 =66 cm

5
Tinh hé s0: o = M == 28,22.10 ~=0,02 <, =0,429
Rbh?  115.210.66

7=0,5.(1+1-2a) =0,5.(1+/1-2.0,02) = 0,912
Fo Mo 2822000 oo
Ryh,  2800.0,912.66

Chon thép 3920 + 2925 c6 F, = 18,02 cm®

7) Kiém tra ham lugong cot thép

1% =%.1oo = %.100 =0,91% > x4, =0,15%
h, .

8)
2.5.3 Tinh todn cét ngang
Theo bang to hop noi luc ta co:
Luec cét 1on nhét trong dam B2 1a Qmax=19,89T
Kiém tra diéu kién 1: Q < K. Rp. b.hy = 0,35.115.22.56 = 56,056 T
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Toan b0 cac lyc cat déu thoa man, dam bao diéu kién bé tong khong bi ép vo boi
ung suat nén chinh

Kiém tra diéu kién 2 : Q <k;. Ry. b. h, = 0,6.9.22.56 = 7,392 (T)

Ca 3 gia tri lyc cit twong tng & dau dim va cudi dim khong thoa man. Ta phai
tinh todn cot dai:

- Chon dai ¢8 thép All, f; = 0,503 cm?, Ry, = 2200 kG/cm?, ng = 2

2 2
Taco: u, = &R .b.hé.stw-n. fy _ 8'10’5'2(125523'21202())2'2'0’503 4471 cm

- Theo céu tao khu vuc dau dam : ug < (h/3 = 230, 300) = 230 mm

_1,5R,bhi 1,5.10,5.22.56°
e Q 16,53.10°

- Theo Upay : U =62,61 cm

- Khu vuc hai dau dam dit dai theo cdu tao ¢ 8al150. Khu vuc gilta dam dung ¢8
a200
+ Kiém tra cong do trén tiét dién nghiéng theo tng suét nén chinh khi da bo tri cot dai :
Quex £0,3.00,,.0,,.R, b.h,

-Véi: ¢,, =1+50a.4,<13

_A. _na,
Ho bs bs
e 2nhanhdai »>n=2
e (ot dai ¢8> a, =0,503cm?
g, = 209934 0168
35.15

e Sir dung bétong cap do bén B20c6:

R, = 11,5 MPa, Ry, = 0.9 MPa, E, = 30.10° MPa

e Thép dai nhém Al : R, = 175 MPa, E, = 21.10* MPa
E, _2110°

S

E, 30.10°
— ¢,, =1+5.7.0,00168=1,065<1,3

-Véi: ¢, =1-BR, =1-0,01.1,5=0,885 (4 =0,01_doi véi BT nang)

Ta thay:

Quax =19890 kG < 0,3.9,1.03,1.R, 0.h, =0,3.1,065.0,885.115.30.66 =98885(kG)

— Dam dt kha nang chiu ting suét nén chinh.

-

+ Kiém tra khoang céch c6t dai xem c6 phai dat cot xién khong:
Luc cat ma bé tong va thép dai chiu dwoc:

Q = 2‘\/ Mb'qsw

- X4c dinh gi4 tri qg,:
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Q= R A _ 1750.2.50,503 _117,37(KG / cm)
S
- X4c dinh gi4 tri M,
Dam c6 canh nam trong ving kéo nén: ¢, =0
Bo qua anh hong ctia luc doc truc nén: ¢, =0
M, =@, L+, +¢,)R, b =2(1+0+0).9.40.66* = 4158720(kG.cm)

=Q=2,/M,.q,, =2./4158720.117,37 = 44186(KG) > Q,,, =19890(kG)
Vay khoang cich cét dai hop li - khong can dat cot xién.

2.5.4 Tinh todn cét treo
Chd dam phuy ké 1én dam chinh can c6 c6t treo dé gia ¢6 cho dam chinh & day

dam chinh lai ké 1én twong 1én khong can dit cdt treo

2020 (57
2020 @ 2 @20 @
8 L I T8l 7
T T2®25 @
@8 s
2200 38 = 28 (38

T 2020 @ —— 2 @ 20 @

300 300
15-15 14 - 14

Hinh 2-6. Mit cit bo tri cot thép dam

2.5.5 BANG BO TRi COT THEP DAM
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BANG TINH THEP DAM
. . TIET DIEN
P"TVS}N NOILUC | rinmToAN | @ | h | R, Rs M o | &
DAM M (T.m) B H i) (cm) | kG/ecm2 | kG/cm2 Tm
(cm) | (cm)
1466| 30 | 70 | 4 | 66 | 115 | 2800 0.084
D1-T1 11001 30 | 70 | 4 | 66 | 115 | 2800 |150.82 |0.0100.010
2717 30 | 70 | 4 | 66 | 115 | 2800 0.155
2864 30 | 70 | 4 | 66 | 115 | 2800 0.163
D2-T1 6211 30 | 70 | 4 | 66 | 115 | 2800 | 150.82 | 0.006 | 0.006
2822 30 | 70 | 4 | 66 | 115 | 2800 0.161
2613 30 | 70 | 4 | 66 | 115 | 2800 0.149
D3-T1 1256 30 | 70 | 4 | 66 | 115 | 2800 |150.82 | 0.012|0.012
1461| 30 | 70 | 4 | 66 | 115 | 2800 0.083
877! 30 | 70 | 4 | 66 | 115 | 2800 0.050
D1-T4 828! 30 | 70 | 4 | 66 | 115 | 2800 |150.82 |0.008 | 0.008
1744| 30 | 70 | 4 | 66 | 115 | 2800 0.100
1654| 30 | 70 | 4 | 66 | 115 | 2800 0.094
D2-T4 563 30 | 70 | 4 | 66 | 115 | 2800 | 150.82 | 0.005 | 0.005
1759| 30 | 70 | 4 | 66 | 115 | 2800 0.100
1856| 30 | 70 | 4 | 66 | 115 | 2800 0.106
D3-T4 10511 30 | 70 | 4 | 66 | 115 | 2800 |150.82 | 0.010|0.010
895| 30 | 70 | 4 | 66 | 115 | 2800 0.051
091| 30 | 70 | 4 | 66 | 115 | 2800 0.005
D1-T7 957 30 | 70 | 4 | 66 | 115 | 2800 | 150.82 | 0.009 | 0.009
10.17| 30 | 70 | 4 | 66 | 115 | 2800 0.058
799| 30 | 70 | 4 | 66 | 115 | 2800 0.046
D2-T7 500 30 | 70 | 4 | 66 | 115 | 2800 | 150.82 | 0.005 | 0.005
854| 30 | 70 | 4 | 66 | 115 | 2800 0.049
12.16| 30 | 70 | 4 | 66 | 115 | 2800 0.069
D3-T7 942| 30 | 70 | 4 | 66 | 115 | 2800 | 150.82 | 0.009 | 0.009
088| 30 | 70 | 4 | 66 | 115 | 2800 0.005
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Chuwong 2

TiNH TOAN COT

2.1 Nguyén tac tinh toan

Vi bai toan khung phrflng, khi tinh thép chi tinh theo gia tri noi lyc cua tai trong
mot phuong tac dung 1én cong trinh, cac gia tri ndi lyc dé 1a moémen, luc doc, luc cat;
chay etab gia tri m6 men M2 la béng khong, do vay thép cot dugc tinh theo gia tri ndi
luc nguy hiém 12 mo men M3 va bb tri dbi xtmg. Noi luc dé tinh thép doc gbm moémen
va luc doc, con luc cat dé tinh cot ngang, khi bé téng cot du kha nang chiu cit, cot dai
chi dit theo yéu cau cdu tao va khang chan.

2.1.1 Vét liéu str dung
Bé t6ng B20, c6: E,=270000 Kg/cm?, Ry,=11,5 Kg/cm?,
Cbt doc chiu lyc dung thép nhom AIl cé: E,=2,1.10° Kg/lcm?, Rs= R,=2800
Kglcm?
Céc hé séo, = 0,429 va € , = 0,623
2.1.2 Trinh tw tinh toan
Chon céc cdp ndi luc nguy hiém nhét sau dé tinh thép:
Minax - Neo ( gid tri mémen dwong 16n nhat va lyc doc tuong tng)
Mumin - Ny ( gid tri momen 4m ¢6 trj tuyét d6i 1on nhat va luc doc twong tng)
Nmax - Mg ( gid tri luc doc 16n nhét va mémen tuong ng).
- Xac dinh cac thong s6 tinh toan cta cot: b, h, lo, ltt,. ..

Khung va san d6 toan khoi, san khong dam, nha nhiéu tang nhiéu nhip nén chiéu
dai tinh toan cua cot: 1o = 0,7H

D¢ léch tam cua luc doc trong tinh todn: eg=€p1+€yq
e01:M/N

¢: DO léch tam ngau nhién (khong liy nho hon cac tri s6 sau: 1/600 chiéu dai
ciu klen 1/25 chiéu cao tiét dién, va 2cm véi cot va tam c6 chiéu day 16n hon 25cm).

Tinh d6 1€ch tam gidi han e, =0,4(1,25h— h,)
- Kiém tra ¢ phai ké dén anh hudng cua udn doc hay khong.

Néu Io/h > 8 phai tinh dén anh hudng cua udn doc 1am ting d6 1éch tAm.

Trong d6 : Ny, 1a luc doc téi han dugce xac dinh theo cong thurc:

N, =24 +1.E)

IZ a _—a
dh
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O day J, — moémen quan tinh cta tiét dién bé tong
’ J, - momen quén tinh cta tiét dién ¢t thép lay dbi véi truc di qua trong
tam tiét dién
J. =(F, +F,)(0,5h-a)’
Khi chwa biét F, va F, thi ¢ thé gia thiét truéc ham luong cbt thép va tinh:
J, = 14bh,(0,5h—a)’
Kan - hé s6 ké dén anh huong cua tai trong tac dung dai han
Mg, + N, (0,5h—a)

Ka =1+
M + N(0,5h—a)

Khi Mg, ¢6 chiéu tac dung ngugce véi M thi ndé duoc mang diu 4m va néu tinh ra
Kgh < 1 thi lﬁy Kgnh = 1.

S - hé sb xét dén anh hudng do 1€ch tam, tinh theo cong thurc
0,11

O,l+e—°
h

S= +0,1

Khoang cach tu diém dat luc N dén trong tam cot thép F, la e=ne,+0,5h-a

Can dua vao ddu ctia mdémen ma quy dinh cot thép phia chiu kéo 1a F,, phia chiu
nén la F,, sau do tién hanh tinh toan co6t thép theo truong hop léch tdm 16n hodc léch
tam bé. Trong cac bai toan (trir bai toan tinh ca F, va F, khong doi xting) trude tién
can xac dinh chiéu cao vung chiu nén x. Néu x <¢h, tinh theo 1éch tdm 1én. Néu
x>a, h, tinh theo 1éch tam bé.

A < . A \ . N

Gia thiét a (cm) va a' (cm); Tinh chiéu cao ving nén: x = b

Néu 2a'<x<oghg, tinh Fa=Fa' theo cong thirc:

_N(e-h,+0,5x%) ,

F. =F,'
a e R (h,—a))

Néu x<2a', tinh Fa theo cong thirc:
_ Ne'
R,(h, —a")

a a

Trong d6: e’ 1a khoang céach tur diém dat luc doc dén trong tam cot thép nén Fa’
e'=0,5h—-ne, -a'

Néu X>O(,0h0 )

truong hop 1é€ch tam bé, tinh lai x:
Khi 7e, >0,2h, tinh x=1,8(e

ogh _neo)+aoho
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Khi e, <0,2h, tinh x= h(—5h+18 1,4¢,)ne,

Sau do tinh thép theo cong thirc:
Ne — R, bx(h, —0,5x)

Fa= Fa'= ;
Ra(ho - a|)

Sau khi chon cbt thép can kiém tra lai cac gid tri gia thiét ban dau nhu a, a’, h,,
di€u kién g, p'> p,,, va tong ham lugng thép

F
%) = 2.—2-100%
e (%) bh, 0

Ham luong thép can thoa man s, < u< u,, . Trong d6: [max =6%; Umin 1dy theo
bang 15 cia TCVN 5574-1991 phu thudc vao d0 manh cua cot, cac ¢t c6 A <17 thi

2.1.3 Mot sé yéu cau vé cau tao cot
2.1.3.1 CAu tao cbt thép doc

Pé cau tao cot thép doc trong cot, cAn ndm viing nhitng yéu cau vé cau tao cua
ciu kién chiu nén. Khi canh cot tir 40 cm tré 1én, duong kinh ¢t doc khong nén léy
dudi 16 mm. Khoang cach gitra hai mép trong cua cét thép khong dudi 30 mm néu dd
bé tong cot theo phuong ngang. Khi cot thép & m01 canh c¢o trén hai thanh thi khong
nén cat ndi tat ca cot thép tai mot tiét dién ma nén cat & hai tiét dién cach nhau khoang
20 — 30d (d - dudng kinh cbt thép).

Khi chicfau cao tiét dién cot 16n hon 50 ¢cm thi khoang gitra chiéu cao tiét dién can
dat cot doc cau tao c6 duong kinh 12 — 16 mm, khoang cach giira cac thanh khong qua
40cm.
2.1.3.2 C4u tao cbt dai

Puong kinh cia c6t dai khong bé hon 0,25d;. Khoang cach gita cac cot dai
khong 16n hon 15d;, va kh@ng 16n ,horn canh cua c0t (d; - duong kinh 16n nhat cua cot
doc; d; - duong kinh bé nhat cta cot doc).

Hinh thire cbt dai phai chon dé sao cho ctr cach cbt doc lai c6 it nhat mot cdt doc
nam vao goc cot dai. Khi canh b khong qua 40cm va trén moi canh dit khong qua bon
thanh c6t doc thi cho phép chi dat mot loai cot dai co ban 6m lay cot doc.

2.2 Tinh toan cét C2 tdng 1(cot truc 4A)

Cot co tiét dién 30 x 40cm

Chiéu dai cot 4,05 m

Chiéu dai tinh toan 1, = 0,7.1 = 0,7.4,05 = 2,835 (m)

D) manh 4 =2= % =7,0875<8, bo qua udn doc

_o
h
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2.2.1 Tinh todn cét doc

Cén ctr vao bang to hop noi lyc ta s€ chon ra dugce cap td hop noi luc nguy hiém
dé tinh Ia :

Bang 2-1. Ngi lwc nguy hiém cét C2 ting 1

M (Tm) N (T) e, % . (cm)
Cot C2
tang 1 8,303 -138,92 5,97 1,33
-7,068 -95,83 7,37 1,33
7,782 -173,907 4,47 1,33
Giathiét a=a’=4cm,h,=h-a=40-4=236(cm)

a) Tinh v&i cap 2

Do léch tam eg =max( €'y; ,e,)
| 259

e, >— =0,43cm
Do léch tam ngﬁu nhién e,: 600 600 =1,33cm
h 40
e, >2—=—=13cm
30 30
Vay hé s6 udn doc: n =1
Xac dinh e:
e=ne, +%h—a:1.7,37 +20—4=2337cm
2a=8 cm <x = N _ 59830 23,81 cm > &hg = 0,623.36 = 22,428 cm nén tinh
R.b 115.30

theo truong hop I¢ch tdm bé tinh lai x

1§ 1-0,623

h =| 0,623+ 36=23,93
1+50( 'y 737

X=|<& +——

kiém tra :&hg < X < hg

Tinh A; = A¢ theo cong thirc:
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. Ne-Rpbx h—0,5x  95830.23,37-115.35.23,93 36-0,5.23,93
R, h-a - 2800 364

=-0.83cm’

truong hop nay loai
b) Kiém tra v&icap 1 :
Xac dinh e:

&= ne, +%h—a:1.5,97 +20—4=2197 cm

2a=8 cm <x = N - 138920 _ 54 51 0m > ehy = 0,623.36 = 22,428 cm nén tinh
Rb 11530

theo truong hop Iéch tam bé tinh lai x

X = §r+l_—§r h, = 0,623+ﬂ

e 5,97
1+50(=2)? 1+50(=22)2
(ho) ( 36 )

.36=30,41

kiém tra :£hg < X < hg

Tinh A = A¢ theo cong thirc:

A = Nes R,bx h,—0,5x  139820.21,97 ~115.35.30,04 36-0,5.30,04
R, h-a - 2800 36-4

=5,67cm’

D6 manh 17 <=2 =29 _ 5 4335 nén 4, =0,1%
r 0,288.30

Kiémtra 4 = b':; .100% = %.100% =0.45% >y =0,1% (thoa man).

=0

Chon cbt thép F, = F,” = 2322 (7,6 cm?)

Vay cot thép 22322
c) Kiém tra v&i cap 3 :
Xac dinh e:

&= ne, +%h—a=1.4,47 +20—4=1847cm

2a=8 cm <x = =\ = 1397 _ 45 3em > ghy = 0,623.36 = 22,428 cm nén tinh
Rb 11530

theo truong hop I¢ch tdm bé tinh lai x
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X = §r+% hy = 0,623+L’46§§ .36=31,84
1+50(-2)? 1+50(——)?
hy 36

kiém tra :&hy < X < hg

Tinh A; = A¢ theo cong thirc:

. Ne—Rbx h—0,5x 139820.18,47-115.35.31,84 36-0,5.3184
R, h-a - 2800 364

=11,01cm?

Do manh 17< 1= bh__ 259 _ 22,48<35 nén u,;, =0,1%
r 0,288.30

Kiém tra 4 = bFfEli .100% = %.100% =0.88% > p... =0,1% (thoéa man).
hy :

Chon cbt thép F, = Fy’ = 32322 (11,4 cm?)

Vay c6t thép 32322

2.2.2 Tinh todn cét ngang
Kiém tra kha ning chiu cit ctia bé tong
Luc cét 16n nhét tai chan cot C2 téng 11a: Q=451T
Trudce hét cAn kiém tra diéu kién vé han ché luc cét:
Q <k R bh, =0,35.115.35.36 = 49140kG = 49,14T (Thoa man).
Kha ning chiu cit cta bé tong 14 :
Qi = K1.Rg .b.hy =0,6.9.30.36 = 6480 kG =6,48 T
Do Q > Qg nén phai tinh toan cdt dai. B6 tri cot dai theo cau tao nhu sau:
- C6t dai trong nut khung b tri ¢8 a100.
- Poan giita cot bd tri $8a200.

Do lay thép ¢ cot C1 va C2 gidng nhau nén chon cbt thép cot C1 16n hon dé bd
tri
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Hinh 4.1 B6 tri ¢t thép cot C2

14
s
0

S 8
NN
N o o &
®®®<r(—,
N - 8 8
30 340

1-1

2.3 Tinh toan cét C4 tang 1(cot truc 4B)
Cot c6 tiét dién 30 x 80 cm
Chiéu dai cot 4,05 m
Chiéu dai tinh toan 1, = 0,7 | = 0,7.4,05 = 2,835 (m)

2835

A 5 I A A A r A A A A
D6 manh A4, :FO = 3,543 <8 nén khong can xét dén hé s6 uén doc

2.3.1 Tinh todn cét doc

w Can cu vao bang to hop ndi lyc ta s€ chon ra dugc cap to hop ndi lyc nguy hiém
de tinh 1a :
Noi lre nguy hiém ¢t C4 tang 1

M (Tm) N (T) e, = % e, (cm)
Cot
ca | 39.357 -214,24 18,37 2,67
ting | .40.885 -185,26 22,07 2,67
1| 35180 -301,86 11,65 2,67

Giathiét a=a’=4cm h,=h-a=80-4=76(cm)
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a) Tinh voi cap 2
Do 1éch tim ey =max( e, , €g1)
e, 2L=@=0,43cm
600 600 Se=067

eaZL:@=2,6cm
30 30

Do 1éch tam ngﬁu nhién e,:

Vay hé s6 udn doc: n =1

Xac dinh e:
&= e, +%h—a:1.22,07 +40-4=58,07 cm

22=8 cm <x = 189200 _ 46 65 ¢m < &hy = 0,623.76 = 47,348 cm  nén

Rb 11530
tinh theo truong hop léch tam lén

Tinh A; = A¢ theo cong thirc:
Ne—R,bx h,—0,5x B 185260.38,07 —-115.35.46,02 36—-0,5.46,02

A = . . =4,67cm?
R, h-a 2800 364

. l, 259 \

Pomanh 17<2=2=—"""__ =22 48<35 nén y,,, =0,1%
r 0,288.30

4 . F, 4,67 -

Kiémtra g =—2.100% =—/——.100% =0.2% > y,, =0,1% (théa man).
b.h, 30.76
Chon cbt thép F, = F,” = 2322 (7,6 cm?)
Vay cot thép 22322
b) Tinh v&i cap 1
Xac dinh e:
e=ne, +%h—a:1.18,37 +40—4=5437 cm
2a=8 cm <x = —— = 214240 _ 53 550m > &hy = 0,623.76 = 47,348cm nén tinh
Rb 11535

n

theo truong hop 1éch tam bé tinh lai x
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X = §r+l_—§ef h, = o,szm% .36=31,84
1+50(th)2 1+50( 3;6 )?

0

kiém tra :&hy < X < hg

Tinh A = A¢ theo cong thirc:
. Ne—Rjpx h,—0,5x  214240.18,47-115.35.31,84 36-0,5.31,84
R, h-a - 2800 36—4

=5,86cm?

PO manh 17 < A=2——29 __29 4g<35 nén 4 —0,1%
r 0,288.30

Kiém tra p = P2 100% =258 100% = 0,207% > i =0,1% (théa min).
b.h, 30.76

Chon cbt thép F, = F,’ = 322 (11,4 cm?)
c) Tinh v&icap 3
Xac dinh e:

&= ne, +%h—a=l.1l,65 + 40— 4 = 47,65 cm

2a=8 cm <x = l: 301860 _ 75cm > Ehg = 0,623.76 = 47,348cm nén tinh

Rb  115.30
theo truong hop Iéch tdm bé tinh lai x

1-0,623
11, 65)2
36

X = §,+% h, =| 0,623+
1+50(:2) 1+50(

0

.36=64,53

kiém tra :&hg < X < hg

Tinh A = A¢ theo cong thirc:
. Ne—Rbx h, —0,5x B 301860.47,65-115.35.64,53 36-0,5.64,53

. . =15,14cm?
R, h,-a 2800 36-4

PO manh 17 < A=2——2 __25 4g<35 nén u_ - 0,1%
r 0,288.30
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15,14

Kiémtra 4 = P2 100% = 3076 100%=0,569% > 11, =0,1% (théa man).

b.h,
Chon cbt thép F, = F,” = 42525 (19,63cm?)

2.3.2 Tinh todn cét ngang
Kiém tra kha ning chiu cit cta bé tong
Luc cat 16n nhit tai chan co6t C2 ting 1 1a: Q=14,95T

Trudc hét can kiém tra di€u kién vé han ché luc cat:

Q <k R bh, =0,30.115.30.76 =1070650kG =107,65T ( Thod man).

Kha nang chiu cit cia bé tong 1a :
Qi = K1.Rk.b.hg =0,6.9.30.76 = 13440 kG = 13,44 T

Do Q > Q¢ nén phai tinh toan cdt dai. B6 tri cdt dai theo cau tao nhu sau:

- C6t dai trong nut khung bo tri ¢8 a100..
- Poan giira cot bd tri $8a200.

« &, @

LO
o Sg G
S S W N 3
S 888 &
c
SIS — - S
<~ L ==
tf 'Y IS
L4 & f:))
30 740 30
6 -6
Hinh 5.2 B4 tri c6t thép cot C4
2.3.3 BANG BO TRI COT THEP COT
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Phan s Tiét dién
) Cap noi luc o
tu cot
M N h b ab; - ho
(T.m) (T) (cm) | (cm) (cm) (cm)
C1-T1 M|max Nt | 839 | -13552 | 40 30 4 36
N|max Mt | 8.042 |-178.221 | 40 30 4 36
A
N | 6.98 | -92.43 | 40 30 4 36
C2-T1 M|max Nt | 8303 | -138.92 | 40 30 4 36
N|max Mt | 7.782 |-173.902 | 40 30 4 36
A
N | -7.068 | -95.83 | 40 30 4 36
C3-T1 M| max Nt | 40.966 | -186.99 | 80 30 4 76
N|max Mt | -35.178 | -311.543 | 80 30 4 76
M
EYEE -39.276 | -215.97 | 80 30 4 76
N e
C4-T1 M|max Nt | 39.357 | -214.24 | 80 30 4 76
N|max Mt | 35.18 |-301.856 | 80 30 4 76
M
— -40.885 | -185.26 | 80 30 4 76
N e
CI-TS | |M|maxNt | -5.005 | -65.332 | 30 30 4 26
|N| max Mt | -5.005 | -65.332 | 30 30 4 26
A
— 4428 | -46.56 | 30 30 4 26
N nax
C2-T5 M|max Nt | 519 | -64.352 | 30 30 4 26
IN|maxMt | 519 | -64.352 | 30 30 4 26
At
5 4.624 | -485 30 30 4 26
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C3-T5 | M| max Nt | 10.859 | -99.451 70 30 4 66
|N|max Mt | -6.348 |-125344 | 70 30 4 66

M
— 10.584 | -78.88 70 30 4 66

N TR

C4-T5 | M|max Nt | -11.012 | -99.11 70 30 4 66
IN|max Mt | 6.192 |-125394| 70 30 4 66

M
| 7569 | -83.66 70 30 4 66

Phan Chiéu dai L Do lech
tir Za (cm) Cot Do lech tam tam ngau nhién
1 10 e0l= M/N ea = 1/600 ea = h/30
(cm) (cm) (cm) (cm) (cm)
C1-T1 32 405 283.5 6.19 0.583333333 | 1.33333
32 405 283.5 4.51 0.583333333 | 1.33333
32 405 283.5 7.55 0.583333333 | 1.33333
C2-T1 32 405 283.5 5.98 0.583333333 | 1.33333
32 405 283.5 4.47 0.583333333 | 1.33333
32 405 283.5 7.38 0.583333333 | 1.33333
C3-T1 72 405 283.5 21.91 0.583333333 | 2.66667
72 405 283.5 11.29 0.583333333 | 2.66667
72 405 283.5 18.19 0.583333333 | 2.66667
C4-T1 72 405 283.5 18.37 0.583333333 | 2.66667
72 405 283.5 11.65 0.583333333 | 2.66667
72 405 283.5 22.07 0.583333333 | 2.66667
C1-T5 22 360 252 7.66 0.6 1.16667
22 360 252 7.66 0.6 1.16667
22 360 252 9.51 0.6 1.16667
C2-T5 22 360 252 8.07 0.6 1.16667
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22 360 252 8.07 0.6 1.16667
22 360 252 9.53 0.6 1.16667
C3-T5 62 360 252 10.92 0.6 2.33333
62 360 252 5.06 0.6 2.33333
62 360 252 13.42 0.6 2.33333
C4-T5 62 360 252 11.11 0.6 2.33333
62 360 252 4.94 0.6 2.33333
62 360 252 9.05 0.6 2.33333
Phan e0 . e x1
e (cm) Xét uon doc (cm) (cm) xR.h0
10/h h (cm)
C1-T1 6.19 7.0875 1 22.19 | 33.67 22.428
4.51 7.0875 1 20.51 | 44.28 22.428
7.55 7.0875 1 23.55| 22.96 22.428
C2-T1 5.98 7.0875 1 21.98 | 34.51 22.428
4.47 7.0875 1 2047 | 43.21 22.428
7.38 7.0875 1 2338 | 23.81 22.428
C3-T1 21.91 3.543 1 5791 | 46.46 47.348
11.29 3.543 1 47.29 77.4 47.348
18.19 3.543 1 54.19| 53.66 47.348
C4-T1 18.37 3.543 1 5437 | 53.23 47.348
11.65 3.543 1 47.65 75 47.348
22.07 3.543 1 58.07 | 46.03 47.348
C1-T5 7.66 8.4 1.05 |21.16| 16.23 19.313
7.66 8.4 1.05 |21.16| 16.23 19.313
9.51 8.4 1.05 |23.01 11.57 19.313
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C2-T5 8.07 8.4 1.05 |21.57 15.99 19.313
8.07 8.4 1.05 |21.57 15.99 19.313
9.53 8.4 1.05 |23.03 12.05 19.313
C3-T5 10.92 3.6 1 4192 2471 41.118
5.06 3.6 1 36.06 31.14 41.118
13.42 3.6 1 44 .42 19.6 41.118
C4-T5 11.11 3.6 1 42.11 24.62 41.118
4.94 3.6 1 3594 | 31.15 41.118
9.05 3.6 1 40.05 20.79 41.118
Phan R . \ As=A's Dién tich
1 Truong hop tinh | A's X (cm2) c6it thép td
Ast
(cm?2)
C1-T1 Nén léch tam bé | 4.575313 | 30.08038 | 5.24007352 10.48014703
Nén léch tam bé | 13.22734 | 31.70252 | 12.1013421 24.20268418
Nén léch tam bé | -1.00064 | 23.02524 | -1.03437879 | -2.068757578
C2-T1 Nén léch tam bé | 5.015694 | 30.4101 | 5.67127323 11.34254646
Nén léch tam bé | 11.79079 | 31.83507 | 11.0098666 22.01973311
Nén léch tam bé | -0.76471 | 23.92614 | -0.82942138 | -1.658842768
C3-T1 Nén léch tam 16n 476750298 9.535005952
Nén léch tam bé | 15.43807 | 64.52512 | 16.7344263 33.46885258
Nén léch tam bé | 5.377824 | 52.35073 | 5.97609842 11.95219684
C4-T1 Nén léch tam bé | 5.297552 | 52.02437 | 5.8575195 11.715039
Nén léch tam bé | 13.70031 | 63.95029 | 15.1361337 30.2722675
Nén léch tam 16n 4.67285268 9.345705357
C1-T5 Nén léch tam 16n -1.49071032 | -2.981420635
Nén léch tam 16n -1.49071032 | -2.981420635
Nén léch tam 16n -1.358 -2.716
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C2-T5 Nén léch tam 16n -1.2214963 | -2.442992593
Nén léch tam 16n -1.2214963 | -2.442992593
Nén léch tam 16n -1.24778439 | -2.495568783
C3-T5 Nén léch tam 16n -6.71695262 | -13.43390524
Nén léch tam 16n -10.3755373 | -20.75107465
Nén léch tam 16n -5.35257143 | -10.70514286
C4-T5 Nén léch tam 16n -6.6111394 -13.2222788
Nén léch tam 16n -10.4627425 | -20.92548491
Nén léch tam 16n -7.49614804 | -14.99229608
Phan Chon cot As
tir m% mt% thép (cm2)
C1-T1 0.4158789 | 0.831758
0.960424 | 1.920848 4922 30.4
-0.082094 | -0.16419
C2-T1 0.450101 | 0.900202
0.8737989 | 1.747598 4922 30.4
-0.065827 | -0.13165
C3-T1 0.1792294 | 0.358459
0.6291138 | 1.258228 4925 39.26
0.2246654 | 0.449331
C4-T1 0.2202075 | 0.440415
0.5690276 | 1.138055 4925 39.26
0.1756712 | 0.351342
C1-T5 -0.137393 | -0.27479
-0.137393 | -0.27479
-0.125161 | -0.25032
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C2-T5 -0.11258 -0.22516
-0.11258 -0.22516 2¢22 15,2 theoctt
-0.115003 | -0.23001
C3-T5 -0.290777 | -0.58155
-0.449157 | -0.89831 3922 22,8 theoctt
-0.231713 | -0.46343
C4-T5 -0.286197 | -0.57239
-0.452933 | -0.90587
-0.324509 | -0.64902
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Chuong 3
TINH TOAN CAU THANG

3.1 Sé liéu tinh toan

Cong trinh gom 8 thang b¢ chay sudt tir tang 1 dén méi. Ta tién hanh tinh toan
vai thang bo cta tang dién hinh Ia tang 2.

3.1.1Vatliéu swdung

Bétong B20 : Ry = 115 kG/cm?, Ry, = 9 kG/cm?.
C6t thép nhom CI R = 2100 kG/cm? , Ry, = 1700 kG/cm?.
Tra bang hé s oy = 0,645 va & = 0,437
I 5800 I
2790 2610
o ﬁ_ BAN CHIEU
) NGHI
B |
I DAMCLIEL NG
1] 250 I 20
|
3 I BAN BAN
8 R I JTHANG THANG
N |
|
I oA EHED 1oL
|
Q l .
RN BAN CHIEU
e\ I TOI
|

MAT BANG KET CAU THANG

Sinh vién: Nguyén Anh Tuén
Lép XDL501 57



Chuwong 5. Tinh toan cot

6.1.2CAu tao cau thang:
+ S6 bac trén mot tang la 22
+ Chiéu cao mot tang 1a 360 cm.
+ Chiéu cao méi bac 1a: 360/22 = 15 cm.
+ Chon bé rong ctia mdi bac 1a 250 cm do d6 chiéu dai cua moi lan 1a
B=25x11=275cm =2,75 m
+ Kich thdc chi€u nghi phan st dung 1a 2,6x1,25 m
+ Ban thang day 10 cm .
+ Dam chiéu nghi 22 x 30 cm
+ Dam chiéu t6i 22 x 30 cms
+ Dam Limong: 15 x 30 cm
+ Vat liéu st dung :Beé 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 Ba Hué
v6i Betong B20, Thép All: = «a, =0,429 ; £, =0,623
6.1.3 Xac dinh tai trong 1én ban thang va chiéu nghi
+ Xac dinh goc nghiéng trong ban thang:
Tgoc=£=£=0,6 = a=30,9°
b 27,5
+ Chon chi¢u day ban thang: 10 cm
2,75

Chiéu dai ban thang:l = ———
c0s30,9

=3,136 m

+ X4c dinh tai trong:
Bang tai trong cac 16p vat liéu

STT vat lidu Ch;sé(ll:1 ;1ay v (KG/m) n T‘ingttt(éili( gl/lrl:]zt)()én
1 Lép d4 mai 0,015 2000 1,1 4475
2 | Lép vira 16t 0,020 1800 1,3 63,47
3 Gach xay 1800 1,1 142
4 Ban BTCT 0,100 2500 1,1 275
5 | Vita trat 0,015 1800 1,3 35
Téng cong 560

+Trong lwgng gach 1t bac qui vé phan bo déu:
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A+B

g=n.8.( - ——=)v
VA? +B?
A: chiéu cao bac .
B: bé rong bac .
0,25+0,15

— g,=1,1.0,015.( ).2000 = 44,75kG/m?

\J0,252 +0,15°
+Trong lugng vita 16t bac qui vé phan bo déu:
A+B
)Y

2,=n.8.( ————
? \JA? + B?
0,25+0,15

—5 2,=1,3.0,02.( 2 2
J0,252 10,15

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

).1800 = 63,47kG/m*

=N ———=).y
RPN ronE
gl 1 (—222015 ) 1800 = 142 kKG/m?

2\/0, 25% +0,15
+Hoat tai sir dung:

Theo TCVN 2737-95 thi hoat tai tiéu chuén ctia cau thang d6i véi cdu thang 1a:
p*° =300 (Kg/m?) ; Hé s6 vot tai n=1,2
=>Hoat tai tinh toan :
p =p".n =300.1,2=360 kG/m*
— Tong trong tai tdc dung lén ban thang:
q=>.9; + p =560 + 360 = 920 (kG/m?)

q - dwgc chia thanh 2 thanh phan luc + 1 luc song song véi ban
+ 1 luc vuong géc véi ban
-Tai trong vuong géc:
g, = q.cosc=920.cos 30,9° =809 (kG/m?).
6.2 Tinh ban thang :
- Nhip tinh toan:
1,,=1360-150/2-150/2=1210 (mm)
l,= 3136 (mm)

I, 3136

Xét ti so: |—2= =2,85 > 2 — tinh todan ban nhu ban loai dam
1

Cit 1 dai ban rong b=1m theo phuong canh ngan dé tinh toan.
-So do tinh :
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|

1360

|

| 3136 |

- TYnh vii dfi bfn réng 1m— q, =809 ( KG/m).
_gl® _809.1,21°
8

=M, =206,79kGm = 20679 kGcm

Ta ¢6 ti€t dién tinh toan : b x h = 100 x 10 (cm)
Gia thiét a;= 1,5 cm = h, = h- a,=10-1,5=8,5 (cm)
M 20679
am = =
R, b 115.100.8,5

=>C =0,5x[ 1+ J1-2¢, ] = 0,987

M 20679
R.Ch,  2250.0,987.8,5

- Ki€ém tra ham long c6t thép :

A 1,095
100.h, 100.8,5

Chon ¢8 => a,= 0,503 cm”. Khoang cich c6t thép:

__ab_0,503100

A 109

=0,025< a,=0,3

pl=

- A, = 1,095 cm?

1% :100% = 0,129% >p... % = 0,05%

=46(cm)

=2,515 cm?

=> Chon thép ¢ 85200 c6 A = b.a, - 100'20’ 503
S
6.3Tinh ban chiéu nghi :
+ Kich thudc: 1450x2640 (mm)
Bang tai trong cac l6p vat liéu

_ Chiéu day Y Tinh tai tinh todn

STT Vatliéu 3 n N 5

(m) (KG/m”) g (KG/m”)
1 Lép d4 mai 0,015 2000 1,1 33
2 Lé6p vira 16t 0,020 1800 1,3 47
3 Bin BTCT 0,100 2500 1,1 275
4 Vita trat 0,010 1800 1,3 23
Tdng cong 378
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- Hoat tai: p = 1,2.300= 360 kg/m?
q= g + p= 378+ 360 = 738 kG/m*

+ Nhip tinh toan:
1,,=1450-b,/2-bt/2+h, = 1450-220/2-220+100= 1220 (mm)

1,= 2640 (mm)

%
J
| 2640 |
. | 2,64 L o
Xeét t1 s0: |—=— =2,16 > 2 — tinh todn ban nh ban loai dam
1
Cat 1 dai ban rong b=1m theo phwong canh ngan
qy = 738 kG/m
-So d6 tinh :
BN
| s
J 1220 J
738 KG/M
LIJJLLILLIIILLT)]])
13471 KGC
6735 KGCM

- Momen am tai dau ngam :

2 2
= _T3BLAS 34 71 kGm = 13471 kGem
12 12

- Momen dong gitta nhip :
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= 67,35 kGm = 6735 kGcm

M, ql® _738.1,48
24 4
- Gia thiét a;= 1,5 cm = h, = h- a,=10-1,5=8,5 cm
* Tinh cot thép chiu momen am:
M 1347
" Rbh  115.100.85

=>( = 0,5x[ 1+ JI-2c, ] =0,992
_ M _ 13n
R.Ch, ~ 2250.0,992.8,5

W= A _ 0710
100.h, 100.8,5

=> Chon thép theo cau tao ¢8s 200 c6 A= 2,515 cm?

a = 0,016 < a,= 0,3

- A, =0,710 cm?

.100% = 0,0835% >p..;. % = 0,05%

* Tinh c6t thép chiu momen dwong:
M 6735
" R,bh 11510085

=> =0,5x[ 1+ 1~ 2a, | = 0,996

M 6735
R.Ch,  2250.0,996.8,5

=> Chon thép theo ciu tao ¢8s 200 c6 A= 2,515 cm?

=0,008 < a,=0,3

o plI—

N = 0,354 cm?

S

3.4 Tinh toan li méng va dam chiéu nghi:
1)Li méng badn thang
a) So do tinh:

g = 824,55 kg/m

28,5°

§(‘\f\

b~ Mmax = 1277.,23 kgm

= /30
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+ Kich thude li mong 15 x 30 cm
+ Nhip tinh todn: 1 = l,,,,= 3,136 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 lwgng lan can tay vin thép 20 kg/m
Trong Iwong ban than limong:
1,1.2500.0,15.0,3 = 123,75 kg/m
- Qim= 680,8 + 20 + 123,75 = 824,55 kg/m
c) Xdc dinh néi luc va tinh todn cot thép:
+ Momen 16n nhat gitra nhip la:

2 2
M= Jn €05 [ j _824.5533 157923 kGm = 127723 kGem
8 cosa 8.c0s28,5
Q.. = s 1 _ 95455433 _ 1360 kG)
2 Cosa 2

* Tinh cot thép chiu m6 men dwong:
Chon a =3 cm —hy=27cm

M 127723
U = 2 - 2

R,bh? 1151527
9 “Khung BTCT toan khéi” — chu bién PGS.TS.Lé Ba Hu€ véi BT B20 va thép All)

=> =0,5x[ 1+ 1-2¢,, ] = 0,946
M 127723

- A= = =1,785 cm®
R.Ch,  2800.0,946.27

=0,102 < ag= 0,429 (tra bang Phu luc

- Kiém tra ham lwong c6t thép :
A 1785
b.h, " 15. 15.27

=> Chon 2 ¢14 ¢6 A, =3,08 cm? 1am thép chiu luc.
A 308

W% = :100% = 0,76% >, % = 0,05%
bh 1527

* Tinh cot dai:
+ Kiém tra su can thiét dat cot dai:
- Quax = 1360 (kG) < 2,5.Ry,.b.hy=2,5.9.15.27 = 9112 (kG)
- B6 qua anh hong cta luc doc truc nén: ¢, =0
Q. = ¢ (L+ ¢, )R, bh, =0,6(1+0).9.15.27 = 2187(kG)
= Quax= 1360 (kG) < Qpin
=> vét niit nghiéng khong hinh thanh nén khong phai tinh toan cot dai .

0% = .100% = 0,44% >y, % = 0,05%

Chiéu cao dam h=30 cm nén trong doan gin goi tua 14y bang 1/4 nhip S, 14y nh
sau : S, =min{h/2;150mm }=150 (mm)
—Chon dai $8s150
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2)Ddm chiéu nghi DN :

+ Kich thwée dam 22 x 30 cm
+ Nhip tinh todn: 1 = 2,86 m
a) So do tinh todn

DAam chi€u nghi 2 dau lién két vé6i vach — so do tinh 1a dAm 2 dau ngam.

b) Tdai trong
+ Do limong ban thang bién da vé 4 luc tap trung
P =0,5 Qrimong-lii mong= 0,5.824,55.3,75 = 1546 kG
- Tai trong ban chié€u nghi truyén vao:
gl 738286
1= T
- Trong lwgng ban than dam: 22 x 30 cm
1,1.2500.0,22.0,3 = 272,25 kg/m
+ Téng tai trong phan bo tdc dung 1én toan dam:
Q= 1055,34+ 272,25 =1327,69 kg/m
¢) Xdc dinh noi luc
Dung etab V9.07 taco :
So do tai trong tac dung lén dam thang
1546KG 1546KGL546KG 1546KG

=1055,34(kG / m)

1327,69KG

| 1250 l140 | 1250 |

.

Mmax=2713,46KG
M, .= 2713,46 kG.m = 271346 kG.cm
My, = - 6074,07 kG.m = - 607407 kG.cm
Q.= 642428 kG

Mmin=-6074,07KG

d) Tinh cot thép :
* Tinh cot doc:
Gia thiét a=4 cm, > hy=30 -4 =26cm
+ Tinh thép chiu M
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Chuwong 5. Tinh toan cot

M 607407
U = 7 2
R,.b.h; 115.22.26

=>¢ = 0,5x[ 1+ 12, | = 0,859
_ M _ 607407
R.Ch, ~ 2800.0,859.41

=> Chon 3 ¢16 c6 A, =6,03cm? 1am thép chiu luc.

= 0,242 < a = 0,429

—A, =6,18 cm?

w = 2o = 603 46006 —0,006% >, % = 0,05%

" bh,  22.26
+ Tinh thép chiu M™:
M 271346

a, = _= _=0,112< Ay= 0,412
R, bhZ ~ 115.22.26

=>( = 0,5x[ 1+ \1-2a 1= 0,922
Ao M 271348
> R.Ch,  2800.0,922.41

=> Chon 2 $16 ¢6 A, =4,02 cm?* 1am thép chiu luc.

=3,05 cm?

% == = = 402 10006 - 0,51206>p,..% 0,05%
bh 2226

* Tinh todn cot dai:
+ Ki€m tra su can thiét dat cot dai:
Qunax = 642428 (kG) < 2,5.R,.b.hy=2,5.9.22.26 = 15295 (kG)
B6 qua anh héng ctia luc doc truc nén: ¢, =0
Q... =@, (L+ ¢ )R, bh =0,6(1+0).9.22.41 = 4871(kG)
= Q= 642428 (kG) > Q,in
— Can phai dat cot dai chiu cat.
= Gia thi€t ham long c6t dai t6i thiéu : $8s150
+ Kiém tra cong do trén tiét dién nghiéng theo tng suat nén chinh khi da bo tri cot dai :
Qrax <0,3.0,0.0,4-R, b0,
-Vé6i: ¢, =1+5a.4,<13

_Aw _Na

" bs bs
¢ 2nhanhdai > n=2

¢ Cot dai g8 >a,=0,503 cm?

= 2.0,503
Y2215
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, 21.10°

S

E, 27.10°

Hy,

=0,00305

=7,78
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— @, =1+5.7,78.0,00305 =1,119 <1,3
V6i: ¢, =1- AR, =1-0,01.11,5=0,885 (4 =0,01_d6i véi BT nang )
Ta thay:
Q. = 6424,28 (KG)< 0,3.0,,.00,,.R, b.h, =0,3.1,119.0,885.115.22.26 =22808(kG)
= Dam du kha nang chiu ting suét 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 c6t dai ¢8, a,=0,503 cm? ,s6 nhanh n =2
S6 lugng cot treo can thiét:

41-30
)

hS
P(l—hf) 3387.(1—
m > 0 —
na,,.R 2.0,503.1750

SW*TTsw

= Chon m = 2 dat méi bén mép li mong 1a 1 dai ¢8 trong doan
lzhdc-hdpz 45 - 30 = 15 (Cm)
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Chuwong 5. Tinh toan cot

Chuong 4

TINH TOAN NEN MONG
4.1 Sé liéu dia chat

S4 liéu dia chat cong trinh dugc xay dung dua vao két qua khéo sat 5 hd khoan
bang mdy khoan SH 30 véi d6 sdu khao sat tir 30 + 40m. Két qua khao sat bang thiét
bi xuyén tinh Ha Lan ¢6 miii cén c6 goc & dinh bang 60°, dudng kinh ddy miii con
bang 35,7mm, xuyén tinh khong lién tuc c6 40 ma sat.

Nén nha c¢dt +0.00 ton cao hon mat dat ty nhién trung binh 0,5 m

Mat béng hd khoan va mat cit dia chit dién hinh nhu sau

Két qua khao sat bang may khoan:

Lép dat 1: 1a 16p dat trong, dat 1ap chua lién tho c6 chiéu day trung binh 1a 1m.

Lép dat 2: 1a 16p sét pha, déo mém mau nau gu c6 chiéu day trung binh 2,.2m.

Céc chi ti€u co ly nhu sau:

Bang 4-1. C4c chi tiéu co li ciia l6p sét pha déo mém

W(%) | w (glcm’) | y(glem®) A £ n (%) G (%)
29,76 1,76 1,25 2,63 1,087 51,8 92,8
Win Wy I4 Is Ai C 0
33,4 27,4 6,4 0,61 0,03 0,146 17°12
Mo dun dan héi duge xac dinh theo cong thic: E, = d+2) b _ 36(kG/cm?)

al— 2

Lép dat 3: 1a 16p dat bun, xac thuc vat day trung binh 5m tir cao trinh (-3,2m =+ -
8,2m).co v, = 1,8 (g/cm), ¢ = 8°
Lop dat 4: 1a 16p sét pha, déo climg mau nau gu co chiéu day trung binh 14m
phan bo trén toan mat bang. Cac chi tiéu co 1y nhu sau:

Bang 4-2. C4c chi tiéu co li cia lop sét pha déo clrng

W(%) | yw (g/cm®) | y(g/cm?) A £ n (%) G (%)
31 1,8 1,33 2,68 1,015 50,1 91,3
Wi Wi I4 Is A1 C 0
37,4 29,7 7,7 0,63 0,032 0,099 16°
Mo dun dan héi duge xac dinh theo cong thic: E, = d+2)f _ 64(kG/cm?)

1-2

Lép dat 5: 1a 10p cat bui mau xam tro, chit vira, c6 chiéu day trung binh 8m phan

bb trén toan mit bang. Cac chi tiéu co Iy nhu sau:
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Bang 4-3. C4c chi tiéu co li cia lop cat bui

Thanh phan hat Géc nghi Hé s6
A R i deu
0,25+05 | 0,1+0,25 | 0,05-0,1 | 0,01+ 0,05 Kho wort hat
5% 60% 23% 12% 267 | 38°1 | 23%1 2.4
vw = 1,84 (g/cm®); Eo= 100 (g/cm®); ¢ = 30°
g S
:\\:\\\\\3\:\3\\3\ L6p dat trong trot day 1 m
o N
g \\\\\\\\\}\\\: /// LGp a4t sét pha déo mém day 2,2 m
NN N
\\\\Q\\{\\}\\\\\ = L6p dat bun, xac thuc vat day 5 m
L \\\\\\\\ ) ’
== % L6p dat sét pha d&o ciing day 14 m
E E E D LGp cat byi day 8 m chua két thiic trong pham vi 15 khoan
N
= ®
[ ,4:\,i,
Hinh 4-1. Cot dia chat
Bing 4-4. Két qua xuyén tinh
Lép dat | Chiéu day(m) | qc (T/m?) o k ap=k.0c | gs=qc/a
Sét déo 2,2 45 30 0,5 22,5 1,5
Bun 5 20 30 0,5 10 0,67
Sét pha 14 280 40 0,45 126 7
Cat bui 640 100 0,5 320 6,4
Sinh vién: Nguyén Anh Tuén
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4.2 NGi lwc tinh toan

Nhiém vu duogc giao la tinh todn mong cho 2 c6t B4 va D4. Sau khi tinh toan
Khung, tir bang to hop tai trong ta chon ra cac cdp ndi luc nguy hiém tai chan cac cot
nay nhu sau:

- Cot C2(truc D):

M=11,16 Tm; N=-151,806 T; Q=6,657 T

- Cot C3(truc B):

M =-34,604 Tm; N=-274,068T; Q=-13,065T

* Luc doc do cac bo phan két cau tﬁng trét gay ra:

- V61 mong M2

+Do tuong 110 tang trét cao 2,29 m: 0,11.2,29.1,8.1,1.5,4.2=5,387 T
+Do giang moéng kich thude 330x700: 0,33.0,7.2,5.1,1.5,4.2=6,237 T
- V61 mong M1

+Do tudng 110 ting trét cao 2,29 m: 0,11.2,29.1,8.1,1. %: 1347 T

Do tuong 220 thng trét cao 2,29 m: 0,22.2,29.1,8.1,1.5,4 = 5,387 T
+Do gitng méng kich thudc 330x700: 0,33.0,7.2,5.1,1.(5,4+% )=4,678 T

Vay tai trong tinh todn & méng B4 va D4 1a
+Mong M2: Mg" = 34,604 Tm
No" = 274,068 + 5,387 + 6,237 = 285,692 T
Q"'=13,065T
+Méng M1: Mg" = 11,16 Tm
No" = 151,806 + 1,347 + 5,387 + 4,678 = 163,218 T
Q"'=6,657T
Tai trong tiéu chuan & mong B4 va D4 1a
+M6ng M2: Mg = 28,837 Tm
No©=238,077 T
Q©=10,888T
+M6ng M1: Mg =9,3Tm
No° = 136,015 T
Q©=5548T
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4.3 Lwa chon phwong an nén mong
4.3.1 Cosolwachon
Viéc lya chon phuong phap moéng xuét phat tir:

- Piédu kién dia chat thuy van noi cong trinh xay dung, néu dia chat noi xay dung
cong trinh c6 nén dit tdt, it co su thay dbi dia chat dot ngdt thi coc s& ngdn va dudng
kinh coc nhé.

- Tai trong cu thé tai chan cot cua cong trinh, tai trong cong trinh 16n thi duong
kinh coc 16n.

- Tam quan trong cua cong trinh, cong trinh cang quan trong thi giai phap mong
cang dugc quan tam.

- Yéu cau vé do ltn cua cong trinh. Cong trinh phai c6 d6 1an khong vuot qua do
[4n va chénh lun cho phép.

- Ngoai ra, con phu thudc vao dia diém xdy dung. Vi dic diém la cong trinh xay
trong nodi thanh do do6 yéu cau vé khong gay chan dong trong qua trinh thi cong la yéu
cau bat budc.

Trong cac diéu kién & trén, diéu kién nao ciling c6 tdm quan trong nhét dinh tuy
thudc vao cong trinh va dia diém xay dyng cong trinh. Cong trinh trong d6 an nay la
cong trinh xay dung trong ndi thanh Hai Phong, xung quanh cong trinh dy klen xay
dung nam trén dia diém ma cac cong trinh xung quanh da dugc xay dung nén néu xay
dung cong trinh thi khong dugc 1am anh hudng dén cic cong trinh da xay dung trudc
do6, dic biét khong duoc gy tiéng On 16n khi thi cong. Hon nita, cong trinh cao 8 ting,
nhip 5,4m, tai trong 16n nhat cta cong trinh tai chan cot 12 274,068T (tai trong khong
16m 1am).

Tt nhimg phén tich trén ta khong thé sir dung moéng nong hay mong coc dong.
Do vay céc giai phap mong c6 thé st dung duoc la:

- Phuong an méng coc ép.

- Phuong an coc khoan nhdi.
4.3.2 Phwong an méng coc ép:

Uu diém:

- Khong gay chan dong manh do dé thich hop véi cong trinh x4y chen.

- D2 thi cong, nhit 1a v6i dat sét va 4 sét mém.

- Gia thanh ré.

Nhueoe diém:

- Tiét dién coc nho do d6 stre chiu tai cua coc khong 16n.

- Kho thi cong khi phai xuyén qua 16p sét cing hodc cat chat.
4.3.3 Phwong én méng coc khoan nhoi:

Uu diém:

- Co thé khoan dén d¢ sau lon, cam sau vao 16p cudi soi.
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- Kich thuéc coc 16n, stre chiu tai ctia coc rat 16n, chiu tai trong dong tot.
- Khong gay chan dong trong qué trinh thi cong.
Nhuoc diém
- Thi cong phurc tap, can phai co thiét bi chuyén dung.
- Kho quan 1y chét lugng coc.
- Gi4 thanh tuvong dbi cao.
4.3.4 Kétlugn

Tt nhing phan tich trén ta thdy rang st dung giai phap mong coc bé téng cot
thép thi cong bang phuong phap ép tinh la phu hop hon ca v€ mét yéu cau sirc chiu tai
cling nhu diéu kién kinh té va kha nang thi cong thuc té cho cong trinh.

4.4 Tinh toan méng coc M2

4.4.1 Sorbo kich thwdec coc va dai coc

4.4.1.1 Coc
Chon coc bé tdng ct thép ¢ tiét dién 30 x 30cm, dai 21,5m
Bé tong coc B20 c6 R,= 115kG/cm?
C6t thép loai Al c6 R, = Ry’ = 2800 kG/cm?2
Cot thép doc chiu luc: 4416 c6 F,= 8,04 cm2

4.4.1.2 Pai coc:
So bo chon dai coc cao 0,9m; day dai cach mat dét ty nhién 2,4 m
Lop bao vé a=3cm (do moi treong khong xam thuc).

4.4.2 Xac dinh sdrc chiu tai cua coc

4.4.2.1 Sirc chiu tai ctia coc theo vat liéu lam coc

Strc chiu tai trong nén ctuia coc dong theo vat liéu lam coc dugc xac dinh theo
cong thirc:

Pv= ¢.(Rn.FptR.F,)
Trong do:
+ ¢: Hé s6 udn doc cua coc. Do coc xuyén qua I6p bun yéu nén ¢ xac dinh
theo tinh toan. Bay I6p bun cach day dai 6,3m nén ta co Iy = 6,3m

Xeét ti so: Iﬁz%:ZS,Z. Tra bang 6-1 sach huéng dan d6 4n nén va mong

taco ¢ =0,9
+ R, Ra: Cuong d6 chiu nén tinh toan ctia bé tdng va cua thép
+ Fp, F.: Dién tich tiét dién cua bé tong, caa cot thép doc.
Vay strc chiu tai ctia coc theo vat li¢u lam coc la:
P,=0,9(145.30.30 + 2800.8,04) = 137710,8 kG = 137,71 T
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4.4.2.2 Sirc chiu tai ciia coc theo cworng do dat nén

Két qua xuyén tinh:

Lép dat | Chiéu day(m) | qc (T/m?) a k dp=K.qc | Qgs=qclo
Sét déo 2,2 45 30 0,5 22,5 1,5
Bun 5 20 30 0,5 10 0,67
Sét pha 14 280 40 0,45 126 7
Cat bui 640 100 0,5 320 6,4

Tai trong cho phép tac dung xudng coc:

qu Uizl:qsihi

P
Pd :m_,_ﬂ:
3 2 3 2
Trong do:

Qp: Strc can phé hoai ctia dat & chan coc, g, = K.q;

gsi Luc ma st thanh don vi ciia coc & 16p dat thir i c6 chidu day h;, g = o
a.

1
(ei: Src Can miii Xuy@n trung binh cua 16p dat thir i
0;: hé s6 phu thudc vao loai dat, loai coc

U: chu vi cta coc

U h
. q,F ;qs' ' 320.0,3.0,3 0,3.4.(1,3.,5+5.0,67+14.7+0,7.6,4)
Vay P, = 3 + 5 3 + >

— P, =74,268T ; P, =1P—‘é=%268

=5713 T

Do P,’ <P, nén ta lay gia tri Py’ dé dua vao tinh toan.
4.4.3 Xdc djnh sé lwong coc va bé tri coc trong méng:
Ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gay ra la:
. P 5713
p = d =
(3d)?  (3.0,3)?
Dién tich so bo cua dé dai:
t
NG 285692 ..
Py —Vphn 70,53-2.2,411

=70,53(T / m?)

F, =

Sd lugng coc trong mong duoc so b xac dinh theo cong thirc:

Ntt
n, =—
P
Trong do:

+n - 50 luogng coc trong mong.
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+ Ng- tong lyc dimg tinh dén cao trinh day dai.
+ P - Strc chiu tai tinh toan cta mdi coc.
Cac luc doc gém co:
Trong lwong ban than dai va dat trén dai:
N =n.F, hy, =1,1.4,37.2,4.2 =23,07T
Luc doc tinh toan x4c dinh dén ct dé dai:
N = N" + N" = 285,692 +19,43 = 305,122T
S6 lwong coc so bo:

tt
n, = N— = 305,122 =4,33¢coc
P, 70,53

L4y s coc ng’ = 6 coc Vi mong chiu tai léch tam.B6 tri cac coc trong mit bang
nhu hinh v&. Dién tich dé dai thuc teé la:

F, =1,5.2,9=4,35m’

O

)

e Nil
o S
e
o~
)

@\

250 1200 1200 250
| 1 1
2900

Hinh 4-2. So @6 bé tri coc trong dai
Trong luong tinh todn cua dai va dat trén dai:
NE =n.F, hy, =11.4,35.2,4.2 = 22,968T
Luc doc tinh toan xac dinh dén ¢t dé dai:

N® =N + N} = 285,692 + 22,968 = 308,66T
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’ Momen tinh toan xac dinh tuong Gng vai trong tam dién tich tiét dién céc coc tai

de dai:
M® =M +Q"h=34,604+13,065.0,9 = 46,363Tm
4.4.4 Kiém tra moéng coc
4.4.4.1 Kiém tra strc chju tai clia coc
Xac dinh tai trong tac dung Ién coc
Lyc truyén xudng cac coc day bién:

N . M" Xp _ 308,66  46,363.0,75

Ptt —_tt

max,min n - 2 :66,89i35,99
T gy 6 4.0,75

Viy Pt =66,80T,P =3599T

Trong lugng tinh toén cua coc:
P.=0,3.0,3.21.2,5.11=5,2T

O day P +P =66,89+52=7209 <P, =74 268 va P" <P nhu vy thoa min
diéu kién lyc max truyén xudng coc day bién va P! =3599>0nén khdng phai kiém
tra theo diéu kién chong nho.
4.4.4.2 Kiém tra cwdng do nén dat va kiém tra bién dang (d6 1tn) ctia méng coc

Dé kiém tra cuong do dat nén tai miii coc ta coi dai coc, coc va phan dat ¢ gitta
cac coc la mot mong khoi dugce goi la mong khoi quy udc.

D6 1tn cua méng coc duoc tinh theo d6 1Gn caa nén khbi méng quy wée ¢6 mat
cat la abcd. Do 16p dat so 3 1a 16p bun xac thuc vat ¢o st chiu tai nho nén khoi mong
quy udc duoc moé rong goc ew/4 tinh tir 16p dat thir 4.

Trong do:
9l 0 0
) > 4l _16014+30°0,7 0 oo
p 14,7
0
a=Po 1857 _ 41670
4 4
Chiéu dai va chiéu rong cia day khéi quy uée la:
L, = L+2Htga
B, =B+2Htga
Trong do:

L, B - chiéu dai va chiéu rong cua day khdi méng quy uéc.
o - gbc ma sat trong trung binh cuia cac 16p dat.

Vay: L,, =2,9+2.14,7tg4,167° = 5,04m
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B, =15+2.14,71g 4,167° =3,64m

Xéc dinh cua trong luong khéi quy udc

Trong pham vi tir dé dai tré 18n c6 thé xac dinh theo cong thic:
N* =L, B, hy, =5,04.3,64.2,5.2 = 91,728T

Trong luong khéi quy ude trong pham vi 16p sét déo mém chua ké trong luong
coc:

Ny =(5,04.3,64.1,2-1,2.0,25.0,25.8).1,76 = 37,69T
Trong luong khéi quy uée trong pham vi I6p bun chua ké trong lugng coc:
Ny =(5,04.3,64.5-5.0,25.0,25.8).1,8 =160,61T

Trong luong khdi quy udc trong pham vi 16p sét déo cing chua ké trong lugng
coc:

fo =(5,04.3,64.14-14.0,25.0,25.8).1,8 = 449,709T
Trong lwong khdi quy uéc trong pham vi l6p cét chua ké trong luong coc:

N;* =(5,04.3,64.0,7-0,7.0,25.0,25.8).1,84 = 22,985T
Tri tiéu chuan caa doan coc 25 x 25cm dai 7m: 7.0,25.0,25.2,5 = 1,094T
Trong luong 8 doan coc trong pham vi tir I6p 2 dén day khéi mong quy udc la:

Ny = @ .20,9.8 =26,131T

Trong luong khdi méng quy uéc 1a:
Ngo = Ni° + Ny + N3+ N;7 + Ng° + N’
=91,728+37,69+160,61+449,709 + 22,985+ 26,131 = 788,853T
Tri tiéu chuén luc doc xac dinh dén day khéi quy udc:
N = N + N = 788,853+ 238,077 =1026,93T
M6men tiéu chuan tuong Gmg tai trong tdm day khdi quy uéc:
M®=MS+Q,.21,9 =28,837+10,888.21,9 = 267,284Tm
Do léch tam:
o _M" _ 267,284 _

= =0,26m
N 1026,93
Ap lyc tiéu chuan & day khéi quy wdc 1a:
tc
ot N° [y, 6e) 102693 (11 6.0,26]
m T B, L, ) 5043640 5,04

Taco: o, =73,303T / m?, o, =38,651T / m?, o =55,977T / m’

min
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Xéc dinh strc chiu tai cta dat nén tai ddy mong khéi quy udc theo cong thirc
Xo6colovxki
~ N,yb+Ng.y'h, +N..c

R, =9 —
: FS FS
Trong do:

R: Cudng d6 tinh toan cta dat nén tai day mong . (T/m2)

b: Bé rong ctia mong, b= 3,64 m.

y': Trong luong thé tich cua dat tir ddy moéng trd 1én: (v = 2 T/m2).
hm: chiéu sau chon moéng; hy, = 23,4 m.

F. : hé sd an toan léy tir 2-3

L6p dat tai day mong khéi quy wde co ¢ = 30° ( Tra bang V-1 (SGK trang 257)
Bai tip Co Hoc P4t : N, = 15,32; N,= 18,4 ; N, = 30,2

Lopcatbyi = C=0
Thay s:

P
Fih _15,32.1,84.3,64+18,4.2.23 4 _ 385, 491T / m?

] 25
1,2Ry = 462,589 T/m?

Thoa mén diéu kién:

Ru=

o =73,303T/m* <1,2R,, = 462,589 T/m’

tc
oy <R,

Vay cuong d6 dit nén tai ddy mong quy udc duge dam béo.

Ta c6 thé tinh todn do 1Gn cia nén theo quan niém nén bién dang tuyén tinh.
Truong hop nay dat nén tir chén coc tré xuong co chiéu day lon, day cua khoi quy udc
0 dién tich bé nén ta dung mé hinh nén la nira khéng gian tuyén tinh de tinh toan.

Ung suat ban than tai day I6p dat trong trot:
o) =115=15T/m’

Ung suat ban than tai day 16p sét déo mém:
02102 =15+2,21,76 =5,372T | m

Ung suit ban than tai day 16p bun:

O iaais =5,372+5.1,8=14,372T / m’

Ung suat ban than tai day 16p déo ctng:

bt

0% 2pisis =14,372+14.1,8 =39 572T / m’

Ung suét ban than tai day khdi mong quy uéc:
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O 2 prssanns =39,572+0,7.1,84 = 40,86T / m?
Ung suat gay lan ¢ day khdi mong quy uéc:

o, =of —c™ =55,977-40,86=15117T / m’
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Hinh 4-3. So' d tinh toan dé 1Gn ciia nén mong cho cét B4
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Chia dat nén dudi day khéi quy ude thanh cac 16p bang nhau va bang

Bu — 0,728 m

Bang 4-5. Ung suit gay I(n va wng suat ban than tai ddy mong quy wée

pidm D;?( :3” Lu/Bu | 22Bu | Ko | o2(TM?) | o (T/m?)
0 0 1385 | 0 1 15,117 40,86
1 | 0728 | 1,385 | 04 |09717 | 14,689 42,20
2 | 1456 | 1,385 | 08 |08467 | 12,80 43,539
3 | 2184 | 1,385 | 1,2 |06798| 10277 44,879
4 | 2912 | 1,385 | 1,6 |05293| 8,001 46,218
5 | 364 | 1,385 | 2 |04114| 6219 47,558

Nhan thiy tai diém tht 4 tinh tir ddy khéi méng quy ude co : 0% <0,2.08
Gidi han lay dén diém 4 & d6 sau 2,912 m ké tir day khoi quy ude.

Do 1Un cua nén:
4

S_ Z 0E,8 o9h = 0,8.0,728 [15,117 8, 001}
)

Ih = +14,689+12,8+10,277 + 0,029m
1000 2

VayS=2,9 cm

Tra bang 3.5 (bang 16 TCXD 45-78) d6i v4i nha khung bé tong cot thép co
twong chén duge Sgy = 8 cm, AS  =0,001

Nhu vy diéu kién S < Sy, dd thod man
4.4.4.3 Kiém tra cwdng do cla coc khi van chuyén va treo lén gia bla

Khi van chuyén coc va treo 1én gia bla cot bi udn, tai trong 1ay bing trong luong
ban th&n nhan vaéi hé so dong luc 1,5: g =1,5.0,25.0,25.2,5=0,234T / m

Khi van chuyén coc dugc dit nam ngang, ké tu do Ién hai gbi tya hoic treo Ién
hai moc. Khi treo 1én gia bla, miii coc ti vao dat con dau kia thuong treo vao moc. So
d6 tinh toan cho ca hai truong hop déu la coc ké 18n hai gbi twa nhung truong hop 2 1a
mot goi tua dat o miii coc.

9) Khi véan chuyén

Pé moémen duong max bang tri tuyét doi 16n nhat cia mémen am trong coc do
trong luwgng ban than coc gay ra khi cau coc thi cac moc cau cach dau coc va miii coc
0,2071.

D6 mémen duong va mdémen am xap xi bang nhau, thép b tri chiu nén va chiu
kéo la nhu nhau nén ta chi can kiém tra cho 1 tiét dién la du.

Cbt thép dua vao tinh toan gom 2416, F, = 4,02cm?

Kiém tra theo cong thirc:
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M, = R.F,(h —a') = 2800.4,02.(25—3) = 247632kgcm = 2,47Tm
Do My =2,47Tm > M = 0,25Tm nén coc du kha nang chiu luc.
10)Khi cau lap

Théng thuong diém cau thuong lay cach dau coc 0,294l, tuy nhién trong thuc té
ngudi thi cong co thé 1am khdng ding. Ta nhan thay rang diém cau cang gan dau coc
thi mdmen sinh ra trong coc cang Ién, ta tinh cho trudng hop bét loi 12 diém ciu nim
cach dau coc 0,5m (cach chan coc 6,5m), chan coc ti I&n dat, kéo I& hoic nhic bong
dén khi coc theo phuong thang ding khi d6 coi nhu coc chi chiu nén.

M6men Ién nhat trong cot 13 M = 1,22Tm. Twong ty ta ciing c6 Mg > M nén coc
da kha nang chiu luc.

I |

AN AN

0234

1450 l 4100 [ 1450 [
~0.25 -0.25

0.25

pay 7
}

1500} 6500

-0.03

—

WW

.{500"{ 3250 3250 {

Hinh 4-4. So @6 tinh toan cét khi van chuyén va treo 1én gia bua
4.4.5 Tinh toan dai coc
4.4.5.1 Tinh toan choc thidng
Dudi tac dung cta phan lyc cac dau coc, néu dai khong du do bén thi s& bi choc
thing theo thap choc thing xuit phét tir chan va nghiéng mot goc 45° so véi truc ding
V& thap choc thung thi day thap nam trum ra ngoai truc cac coc. Nhu vay dai
khong bi dam thung
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800 FO(T

JL
7

45°

900
900

| |
1 1 1 A I d
TL 4, 1200 ﬂL 1200 TL J, 750 | 750
250 250 250 250

Hinh 4-5. Thap choc thiing
4.4.5.2 Tinh toan chiu uén
Momen tuong tng vai mat ngam |-1
M;=ry(Py+P,+P3)
Trong d6: r, - khoang cach tir mit ngam dén tim coc thir i
r=12-0,125=1,165m
P; - phan lyc dau coc thir i tac dung 1én day dai. O day P, = P, = Py, = 19,265T
Vay M, = 1,165.(19,265+19,265+38,583) = 82,9 Tm
Moémen tuong tng vai mat ngam 11-11
My = r2(P2 + Ps + Pg)

Trong do:
r, - khoang céch tir tim coc thir i dén mat ngam 11-11 qua chan cot
Vay M,, = 0,225(19,265 + 38,583 + 57,901) = 34,72 Tm

M,  829.10°

=4112cm?

F. = =
® 0,9nR, 0,9.80.2800

Chon 17 418 thép A, ¢ F, = 43,18 cm?. Khoang cach giira tim 2 ¢t thép canh

nhau 1a %41 _12 ¢m. Chidu dai m3i thanh 13 2,9 — 2.0,03 = 2,84 m.

5
My 347210° oo

F = =
0,9. 80-1,6 .2800

0,9 R

a

Sinh vién: Nguyén Anh Tuén
Lép XDL501 81



Chuwong 5. Tinh toan cot

Chon 15¢ 14 thép A, ¢ F, = 23,1 cm® Khoang cach giita tim 2 cét thép canh
nhau 1a 20c m. Chiéu dai mdi thanh 14 2 —2.0,03 = 1,94 m.
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Hinh 4-6. So’ @6 x4c dinh chiéu cao dai va day dai
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4.5 Tinh toan méng coc M1
4.5.1 Sorbé kich thwéec coc va dai coc
4.5.1.1 Coc
Chon coc bé tong cét thép ¢ tiét dién 30 x 30cm, dai 7m
Bé tong coc B20 c6 R,= 115kG/cm?
C6t thép loai All c6 Ra= Ra' = 2800 kG/cm?2
Cot thép doc chiu luc: 4416 c6 F,= 8,04 cm2
4.5.1.2 Pai coc:
So bo chon dai coc cao 0,9m; day dai cach mat dét ty nhién 2,4 m
L6p bao vé a =3cm (do moi truong khong xam thuc).
4.5.2 Xac dinh strc chiju tai cda coc
4.5.2.1 Sirc chiu tai ctia coc theo vat liéu lam coc

Surc chiu tai trong nén cua coc dong theo vat liéu lam coc dugc xac dinh theo
cong thic:

I:)v: (P-(Rn-Fb+Ra-Fa)
Trong do:

+ ¢: Hé s6 udn doc cua coc. Do coc xuyén qua I6p bun yéu nén ¢ xac dinh
theo tinh toan. Bay 16p bun céch day dai 6,3m nén ta cé I = 6,3m
l, 63

Xeét ti s6: F—E:ZS,Z. Tra bang 6-1 sach huéng dan d6 4n nén va mong

(trang 106) tacd ¢ =0,7
+ R, Ra: Cuong d6 chiu nén tinh toan cua bé téng va cua thep
+ Fp, F.: Dién tich tiét dién cua bé tong, caa cot thép doc.
Vay strc chiu tai cua coc theo vat liéu lam coc la:
P,=0,7(130.30.30 + 2800.8,04) = 98364,4 kG =98,36 T
4.5.2.2 Strc chiu tai ciia coc theo cwdng d6 dat nén

Két qua xuyén tinh:

Lép dat | Chiéu day(m) | qc (T/m?) o k dp=k.qc | Qgs=qcla
Sét déo 2,2 45 30 0,5 22,5 15
Bun 5 20 30 0,5 10 0,67
Sét pha 14 280 40 0,45 126 7
Cat bui 640 100 0,5 320 6,4

Tai trong cho phép tac dung xudng coc:

U2 ash
P F oo &
Pd — Pmm + X _ qp + i=1

3 2 3 2
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Trong do:
Qp: Strc can phé hoai ctia dat & chan coc, g, = K.q;

gsi: Luc ma st thanh don vi ciia coc & 16p dat thir i c6 chidu day h;, g =
(04

I
(ei: Strc Can mili Xuy@n trung binh cua 16p dat thir i
0 hé s6 phu thudc vao loai dat, loai coc
U: chu vi cua coc

USq.h
q,F Zl:q 3200303 034.(1315+50,67+147+0,7.6,4)

Vay P, ="+ =
Y=g 2 3 2
— P, =74,26T; P, =-L R _74 26—5713 T
13 13

Do P,’ <P, nén ta lay gia tri Py’ dé dua vao tinh toan.
4.5.3 Xdc djnh sé lwong coc va bé tri coc trong méng:

bay dai chiu tac dung cua luc truyén tir cOt, tai trong ban than dai, tai trong cua
ban than dat 1p, tai trong tuong ting mot truyén qua gidng mong. Cac luc nay duoc
quy vé mot luc nén doc N va mo men M dit tai tm dai. Trong tinh toan ta coi nhu cac
giang dung chiu lyc cit cho dai.

Pé tinh lyc tir giang mong truyén vao mong, ta coi nhu cac giang mong lién két
khop voi dai, do do nd truyén lyc tap trung vao cac cot. So bd chon chiéu cao dai la
0,9m, kich thudc giang méng 1a 50x33 cm.

Ap luc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gay ra Ia:

P, 5713
P =Gy "oy O ST/m)

Dién tich so bo cua dé dai:

tt
FoNo 183218,
Pe — 7o hn 70,53-2.2,411

Sd lugng coc trong méng dugc so bd xac dinh theo cong thure:

Ntt
n =—
P

Trong do:

+n - s6 luong coc trong mong.

+ Ny- téng lyc dtig tinh dén cao trinh day dai.
+ P - Strc chiu tai tinh toan ctia mdi coc.

Céc luc doc gobm co:
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Trong lugng ban than dai va dat 1ap:
NY =nF,hy, =1,1.252,4.2=13 2T
Luc doc tinh toan x4c dinh dén cbt dé dai:
N® = N* + N% =163,218+13,2 =176,42T
S6 luong coc so bo:

CN" 176,42

n, —= =3,1coc
P, 5713

Lay s6 coc n’ = 5 coc Vi méng chiu tai léch tam. BG tri cac coc trong mit bang
nhu hinh v&. Dién tich dé dai thuec teé la:
F, =1,5.2=3m’
Trong luong tinh toan cua dai va dat trén dai:
N =n.F, hy, =11.3.2,4.2 =15,84T
Luc doc tinh toan xac dinh dén cot dé dai:
N = N®+ N =163,218+15,84 =179,058T

Moémen tinh toan xac dinh twong tng véi trong tim dién tich tiét dién cac coc tai
dé dai:

M® =M} +Q"h=1116+6,657.0,9=17,151Tm

(@)
Lo
N
o O
ol O
o W
(@)
LO
N

250 1500 250

2000

Hinh 4-7. So @6 bé tri coc trong dai
4.5.4 Kiém tra moéng coc
4.5.4.1 Kiém tra strc chju tai clia coc
Xac dinh tai trong tac dung Ién coc
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Lyc truyén xudng cac coc day bién:

tt
pr Mo M, 179,058 117’151'0;75 _ 35.81241809
Ny 5 4.0,75

i=1

Vay PY =37,621T,P% =34,003T

77 min

c

Trong lugng tinh toan cua coc:
P.=0,25.0,25.21.2,5.11=3,61T

O day P +P =37,621+361=41231T <P, =6056 T va P% <P nhu vay thoa
man diéu Kién lyc max truyén xudng coc ddy bién va P% =34,003T >0 nén khong
phai kiém tra theo diéu kién chong nho.
4.5.4.2 Kiém tra cwdng do nén dat va kiém tra bién dang (d6 Itn) ctia méng coc

Pé kiém tra cudng do dat nén tai mili coc ta coi dai coc, coc va phan dat ¢ gilta
cac coc la mot mong khéi duge goi 1a mong khoi quy wéc. Nguoi ta quan niém rang
nho ma sat gitta mat xung quanh coc va dat bao quanh, tai trong ciia moéng duoc truyén
trén dién tich rong hon.

Do ltn ciia méng coc duoc tinh theo do 10n ciia nén khoi méng quy wde co mt
cat la abcd. Do 16p dat so 3 1a 16p bun xac thuc vat ¢o strc chiu tai nho nén khoi mong
quy udc duoc mo rong goc /4 tinh tir 16p dat thir 4.

Trong do:
I 0 0
Z¢, 16014430007 oo
> 14,7
0
o 1007y 570
4
Chiéu dai va chiéu rong cua day khéi quy udc 1a:
L, = L+2Htga
By =B+2Htge
Trong do:

L, B - chiéu dai va chiéu rong cua day khdi méng quy udc.
o - goc ma sat trong trung binh cua cac 16p dat.

Vay: L,, =2+2.14,7t94,167° = 4,14m

B,, =1,5+2.14,7194,167° = 3,64m

Xéc dinh cua trong luong khéi quy udc

Trong pham vi tir dé dai tré 18n c6 thé xac dinh theo cong thic:
N =L, B, hy, =4,14.3,64.2,5.2 =75,348T
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Trong luong khéi quy ude trong pham vi 16p sét déo mém chua ké trong luong
coc:

Ny =(4,14.3,64.1,2-1,2.0,25.0,25.5).1,76 =31,167T
Trong luong khéi quy uée trong pham vi lép bun chua ké trong lugng coc:
N, =(4,14.3,64.5-5.0,25.0,25.5).1,8 =132,814T

Trong luong khdi quy udc trong pham vi 16p sét déo cing chua ké trong lugng
coc:

fo =(4,14.3,64.14-14.0,25.0,25.5).1,8 =371,879T
Trong lwong khdi quy uée trong pham vi l6p cét chua ké trong luong coc:

NS =(4,14.3,64.0,7-0,7.0,25.0,25.5).1,84 =19,007T
Tri tiéu chuan cta doan coc 25 x 25¢cm dai 7m; 7.0,25.0,25.2,5 = 1,094 T
Trong luong 5 doan coc trong pham vi tir I6p 2 dén day khéi mong quy udc la:

Ng = @ .20,9.5=16,332T

Trong luong khdi méng quy uée 1a:
Ngo = Ny + N3+ N3+ N7+ N+ N¢°
=75,348+31,167 +132,814 + 371,879 +19,007 +16,330 = 646,547T
Tri tiéu chuan luc doc xac dinh dén day khdi quy udc:
N® = NE + N = 646,547 +136,015 = 782,562T
M6men tiéu chuan tuong Gmg tai trong tdm day khdi quy uéec:
M® =M +Q,.21,9=9,3+5,548.21,9 =130,801Tm
Do léch tam:
o M* 130,801

—= =0,167m
N° 782,562
Ap lyc tiéu chuan & day khéi quy wdc 1a:
tc
O-r::axmin _ N 1iﬁ _ 782,562 (1i 6.0,167J
mL B, UL, ) 4143640 414

Taco: 6, =64,498T / m?, 6 =39,361T / m?, o =51,93T / m’

min

Xac dinh sttc chiu tai ctia dat nén tai ddy moéng khéi quy wdc theo cong thirc
Xocolovxki

_N,yb+Ng y'h, +N.C
F F

S S
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Trong do:

R: Cuong d6 tinh toan cta dat nén tai day mong . (T/m2)

b: Bé rong clia mong, b= 3,64 m.

y': Trong luong thé tich cua dat tir ddy mong trd 1én: (v = 2 T/m2).
hm: chiéu sdu chon mong; hy, = 23,4m.

F : hé sb an toan 14y tir 2-3

L6p dét tai day mong khdi quy wdc c6 ¢ = 30° ( Tra bang V-1 (SGK trang 257)
Bai tip Co Hoc D4t : N, = 15,32; N,= 18,4 ; N, = 30,2

Lopcatbui=C=0
Thay so:

P
Fih _15,32.1,84.3,64+18,4.2.23 4 _ 385,491 / m?

3 2,5
1,2Ry = 462,589 T/m?

Thoa man diéu kién:

R =

oC =64,498T/m* <1,2R,, = 462,589 T/m?

tc
oy <R,

Vay cuong do dat nén tai ddy mong quy udc duge dam bao.

Ta c6 thé tinh todn do 1Gn cia nén theo quan niém nén bién dang tuyén tinh.
Truong hop nay dat nén tir chan coc tré xuong co chiéu day lon, day cua khoi quy udce
c6 dién tich bé nén ta dung mé hinh nén la nira khéng gian tuyén tinh de tinh toan.

Ung suat ban than tai day l6p dét trong trot:
o, =1.15=15T / m?

Ung suat ban than tai day 16p sét déo mém:
0, =15+2,2.1,76 =5,372T / m’

Ung suat ban than tai day 16p bun:

0™, 520 =5,372+5.1,8=14,372T / m?

Ung suat ban than tai day 16p déo cung:
0%, 5 2isma =14,372+14.1,8=39,572T / m?
Ung suét ban than tai day khdi mong quy uéc:
O 2 asias07 = 39,572+0,7.1,84 =40,86T / m’
Ung suét gay lan ¢ day khdi méng quy uéc:
o, =or —o™ =51,93-40,86=11,07T / m?
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Chia dat nén dudi ddy khbi quy wéce thanh cac 16p bang nhau va bang

Bu - 0,728m
5
Bang 4-6. Ung suat ban than va &g suat gay 10n tai day khdi mong quy wée cho
mong D4
Pidm Df(rff;” Lu/Bu | 22Bu | Ko | o%(TM?) | o"(Tm?

0 0 1,137 0 1 11,07 40,86
1 0,728 1,137 0,4 0,9655 10,688 42,20
2 1,456 1,137 0,8 0,8206 9,084 43,539
3 2,184 1,137 1,2 0,6375 7,057 44,879
4 2,912 1,137 1,6 0,4812 5,327 46,218
5 3,64 1,137 2 0,3655 4,046 47,558

Nhan thiy tai diém tht 3 tinh tir ddy khéi méng quy ude co : 6% <0,2.0%

Gidi han lay dén diém 3 & d6 sau 2,184 m ké tir day khoi quy udéc.
Do 1Un cua nén:
3
S= Z%ag'hi = 0’8'0'728(”'07 +10,688-+ 9,084+ 97
== 1000 2

Vay S=1,68 cm

Tra bang 3.5 (bang 16 TCXD 45-78) d6i v4i nha khung bé tong cot thép co
tuong chén duge Sy =8 cm, AS , = 0,001

)= 0,0168m

Nhu vy diéu kién S < Sy, dd thod man
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Hinh 4-8. So' d6 tinh to4n d¢ IGn cia nén moéng D4
4.5.4.3 Kiém tra cwdng do cta coc khi van chuyén va treo |én gia bla
Khi van chuyén coc va treo I&n gia bla cot bi udn, tai trong 1ay bang trong luong
ban than nhan véi hé s6 dong luc 1,5: g =1,5.0,25.0,25.2,5=0,234T / m

Khi van chuyén coc dugc dit nam ngang, ké tu do Ién hai gbi tya hoic treo 1én
hai méc. Khi treo 18n gi& bua, miii coc ti vao dit con dau kia thuong treo vao méc. So
d6 tinh toan cho ca hai truong hop déu la coc ké 18n hai gbi twa nhung truong hop 2 1a
mot gdi twa dat & mii coc.

11)Khi van chuyén
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Pé moémen duong max bang tri tuyét doi 16n nhat cia mémen am trong coc do
trong luong ban than coc gay ra khi cau coc thi cAc moc cau cach dau coc va miii coc
0,2071.

D6 moémen dwong va mémen &m xap xi bang nhau, thép bd tri chiu nén va chiu
kéo la nhu nhau nén ta chi can kiém tra cho 1 tiét dién la du.

Cbt thép dua vao tinh toan gdm 2416, F, = 4,02cm?

Kiém tra theo cong thuc:

M, =R.F,(h, —a’)=2800.4,02.(25-3) = 247632kgcm = 2,476Tm
Do My =2,476 Tm > M = 0,25Tm nén coc du kha nang chiu luc.
12)Khi cau lap

Piém cau cang gan dau coc thi mémen sinh ra trong coc cang Ion, ta tinh cho
truong hop bat loi 12 diém cau nam cach dau coc 0,5m (céch chan coc 6,5m), chan coc
ti 1én dat, kéo Ié hodc nhac bong dén khi coc theo phwong thang dung khi d6 coi nhu
coc chi chiu nén.

M6men Ién nhét trong coc 1a M = 1,22Tm. Tuong ty ta ciing c6 My > M nén coc
da kha nang chiu luc.

AN o
1500} 6500 }
-0.03
1.22
I5ool 3250 | 3250 |

Hinh 4-9. So' @6 tinh toan cét khi van chuyén va treo 1én gia bua
4.5.5 Tinh toan dai coc
4.5.5.1 Tinh toan choc thang
Dudi tac dung cta phan lyc cac dau coc, néu dai khong du do bén thi s& bi choc
thing theo thap choc thing xuit phét tir chan va nghiéng mot goc 45° so véi truc ding
V& thap choc thung thi day thap ndm trum ra ngoai truc cac coc. Nhu vay dai
khong bi dam thung
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Hinh 4-10. Thap chec thing
4.5.5.2 Tinh toan chiu uén

Moémen tuong trng vai mat ngam I-1
M, = r(P4 + Ps)
Trong d6: r; - khoang cach tir mat ngam dén tim coc thir i
Pt =37,621T P\ =34,003T
P; - phan luc dau coc thir i tAc dung 1&n day dai. O day Py = Ps = P = 37,621 T
Vay M, =0,545.(37,621+37,621) = 41,383 Tm
Momen tuong Gng véi mat ngam 11-11
My = r2(P2 + Ps)
Trong do:
r, - khoang céch tir tim coc thir i dén mat ngam 11-11 qua chan cot
Vay My, = 0,225(34,003+37,621) = 25,068 Tm

F M, _ 41383.10°

0,9h,R, 0,9.80.2800

Chon 11416 thép A, c6 F, = 22,11 cm?. Khoang cach gitta tim 2 ¢t thép canh

=20,53cm?

nhau Ia% _14 4cm . Chidu dai m&i thanh 13 1,94 m.
c M, 2506810°
=00 R 0,9 80-16 2800

=12,69cm?

Chon 12 414 thép A, ¢ F, = 18,48 cm?. Khoang cach giira tim 2 ¢t thép canh
nhau 1a 17,6 cm. Chiéu dai mdi thanh 1a 1,44m.
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Hinh 4-11. So' @6 xac dinh chiéu cao dai va day dai
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Chuong 5
THI CONG PHAN NGAM
5.1 Thi cbng coc
5.1.1 So lwoc vé loai coc thi cong va cdng nghé thi cong coc
5.1.1.1 Coc

Coc st dung trong cong trinh nay la coc bé tong cbt thép hinh hop vudng tiét
dién 30 x 30 cm. Tong chiéu dai cia mot coc 14 21 m, duoc chia lam 3 doan, chiéu dai
dgan thtr nhat (doan Cl - ¢0 miii nhon) dai 7 m, doan C2 va C3 la doan coc dung dé
no1 voi coc C1 co chiéu dai 7m.
5.1.1.2 Cong nghé thi cbng coc

Viéc thi cong ép coc thudng c6 2 phuong an phd bién:
13)Phuong an 1.

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

* Uu diém :

Viéc dao hd mong thuan lgi, khong bi can trd bdi cac dau coc.
Khong phai ép am.

* Nhuoge diém

¢ nhitng noi ¢6 myc nudc ngadm cao vi¢e dao ho mong trude ré1 maéi thi cong €p
coc kho thuc hién duoc.

Khi thi cong ép coc néu gip mua 16n thi phai c6 bién phap hat nuéc ra khoi hd
mong.

Viéc di chuyén may moc, thiét bi thi cong gap nhiéu kho khan.
Két luén.

Phuong 4n nay chi thich hop v&i mit bang cong trinh rong, viéc thi cong mong
can phai dao thanh ao 16n.

14)Phuong an 2.

Tlen hanh san mat bang s0' bd dé tién di chuyén th1et bi ép va van chuyén coc,
sau d6 tién hanh ép coc dén cbt thiét ké. Dé ép coc dén cot thiét ké can phai ¢p am.
Khi ép xong ta méi tién hanh dao dat hé mong dé thi cong phan dai coc, hé giang dai
coc.

* Uu diém :

Viéc di chuyén thiét bi €p coc va cong tac van chuyén coc thuan loi.
Khong bi phy thudc vao myc nude ngam.

Co thé ap dung voi cac mat béng thi cong rong hodc hep déu duoc.

Téc d6 thi cong nhanh.
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* Nhuogc diém :

Phai str dung thém cac doan coc ép am.

Cong tac dat giap kho khin, phai dio thi cong nhiéu, khé co gidi hoa.

Két luan.

Vi nhitng ddc diém nhu trén ta tién hanh thi cong ép coc theo phuong &n 2.
5.1.2 Bién phap ky thuat thi cong coc
5.1.2.1 Céng tac chuan bi mat bang, vat liéu, thiét bi phuc vu thi cong

15)Mit bang:

- Nghién ctru k¥ hd so tai liéu quy hoach, kién trac, két ciu va céc tai liéu khac
cua cong trinh, tai li€u thi cong va tai liéu thiét ké va thi cong cac cong trinh lan can.

- Nhan ban giao mit bang xay dung.

- Giai phong mit bang, phat quang thu don, san 14p cac hd ranh.

- Tiéu thoat nudc mat.

- Ha myc nude ngam dung bom hut truc tiép nudc ngam tir cac hd ga thoat tir hd
mong.

- Xay dung cac nha tam: bao gom xudng va kho gia cong lan trai tam, nha vé
sinh.

- Lap cac hé théng dién nudc.

16)Giac mong cong trinh:

- Xac dinh tim ¢t cong trinh dung cu bao gom diy gai day kém, day thép 1 ly,
thude thép, may kinh vi may thuy binh...

- TUr ban v& hd so va khu dat xay dung cta cong trinh, phai tién hanh dinh vi
cong trinh theo mdc chuan theo ban vé

- Ttr mbc chuan xac dinh cac diém chuan cta cong trinh bang may kinh vi: Tur
diém chuan nay ta xac dinh not cac diém chuan khéc cua cong trinh.

- Tir cac diém chuén ta xac dinh cic dudng tim cong trinh theo 2 phuwong dung
nhu trong ban v€ dong dau cac duong tim cong trinh bang céc coc go sau dé dung day
kém cang theo 2 duodng coc chuan, dudong coc chuan phai cach xa cong trinh tir 4 dén 5
m dé khong lam anh hudng dén thi cong.

- Dya vao céc duong chun ta xac dinh vi tri ctia tim coc, vi tri cling nhu kich
thudc ho mong.

3) Coc dugc van chuyén, tap két dén cong trinh, Xép gon gang dé thuén tién cho
viéc thi cong sau nay va khong lam gay coc.

Mit ngoai ctia coc phai phang nhin, nhitng chd khong déu dan va 16m trén bé
mat khong dugc vuot qua 5 mm, nhitng cho 161 trén bé mat khong vuot qua 8 mm.

Trong qué trinh ché tao coc s& cd nhitng sai sb vé kich thude. Viée sai sé nay
phai nam trong pham vi cho phép.
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Bang 5-1. Sai s6 cho phép cta coc

T Tén sai léch Sai $0 cho
phép
1 Chiéu dai ctia coc Bé tong cot thép (trir miii coc, chiéu dai coc + 30mm
<10m)
, r AL qia A A £ . +5mm
2 Kich thudc tiet dién coc bé tong cot thép _0mm
3 Chiéu dai miii coc +30 mm
4 D0 cong cua coc 10 mm
5 D0 nghiéng cua mat phang dau coc (so vo1 mat phang vuong 1%
gbc voi truc coc)
A 13 1A T A +5 mm
6 Chiéu day 16p bao v¢ -0 mm
Buéc cua cot dai 10 xo hodc cbt dai +10 mm
8 Khoang céach gitta hai cdt thép doc +10 mm

Coc phai duoc vach sdn dudng tim rd rang dé may kinh vi ngam thuan loi.

Nghiém thu céc coc, ngoai viéc truc tiép xem Xét coc con phai xét 1y lich san
pham. Trong ly lich phéi ghi 10 : Ngay thang san xuat, tai liéu thiét ké va cuong do bé
tong cua san pham.

Trén san pham phai ghi rd ngay thang san xuat va mac san pham bang son do ¢
cho dé nhin thay nhat.

Khi xép coc trong kho bai hoac 1én cac thi€t bi van chuyén phai dat 1én cac tam
ké co dinh cach dau coc va mui coc 0,2 1an chiéu dai coc.

Coc dé & bai c6 thé xép chong 1én nhau, nhung chiéu cao mdi chéng khong qua
2/3 chiéu rong va khong duge qua 2 m. X€p chong Ién nhau phai cha y dé cho co ghi
mac bé téng ra ngoai.

5.1.2.2 Tinh toan lwa chon thiét bj thi cong coc
17)Chon may ép coc

May ép coc dugc chon phai thod man diéu kién: Py, < Pep < Py
Luc ép danh dinh dé dua coc xudng do sau thiét ké 1a: :

Pep > K.P¢
Pep - ltrc ép 16n nhét can thiét dé dwa coc dén do sau thiét ké.
k - hé s6 >1 phu thudc vao loai dat va tiét dién coc.
P, - Tong strc khang tirc thoi ciia nén dat tac dung 1én coc.
Theo két qua tinh toan tir phan thiét ké mong c6 :

P.=6056 T
Do miii coc dugc ha vao 16p cat bui chat vira nén ta chon k= 1,5
Luc ép danh dinh cua may ép

Pep > k.P:=1,5.60,56 = 90,84 (T)
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- Theo diéu kién lam viéc ctia xi lanh thi Iuc ép cua thiét bi phai thoa man:
Pg, <pnd2/4 (1)
Trong do:
p: La dp luc bom dau cia may bom. p = (200+280) KG/cm2
Dé nang cao tudi tho clia may ta lay ptt = (0,7+0,8)p = 200 KG/cm?2.

Tit (1) => D, > |2PeP _ [2:90840 ~ 17(cm).
314p  \3,14.200

Can ctr vao luc ép dau coc chon may ép coc ETC 03-94 c6 cac thong s6 ki thuat
nhu sau:
+ May ép trudc coc bé tong cot thép st dung ddi trong ngoai, may ép duoc cac
loai coc co tiét dién tir 15x15 cm dén 30x30 cm
+ Luc nén doc truc theo phuong thang dting dit ¢ hai dau coc do 2 xy lanh ¢6
duong kinh D = 200mm thuyc hién.
+ Dién tich hiéu dung: F = 628,3 cm?
+ Hanh trinh piston: h =130 cm
+ Tram bom ap luc cac cép: (100, 150, 200, 250, 300, 350, 400) kg/cm2
+ Viéc chuyén céip ap luc duoc thuc hién ty dong hoan toan
Véi luc ép tinh toan P¢, = 90,84 T ta chon cép ap luc 16n nhét 1a 300 kg/cm?. Vé6i
cap ap luc nay thi luc ép tuong tng la:
P=0,5.F.300=0,5.628,3. 300 = 94245 KG =94,245 T

* Tinh toan dbi trong st dung

— —

I ]
) Ollo O
. BHio o
- | — ,

: ]
Te
|

4 2000 4 1000 , 600, 900 , 900 ,600, 1000 , 2000 4
4 9000 4

| 1000 | 2600 4400 | 1000 |

i 7 Hinh 5-1. Mat bﬁng doi trong
- Kiém tra 1at quanh diém A :

8P, +P; > Pgy.5,4
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90,84.5,4

Y

=P =545T

- Kiém tra lat quanh diém B :
2P1.1> 1,45P,
P> 90,84.1,45

1

=65,86 T 1ay tron 70 T

Chon céc cuc ddi tai c6 kich thude 1a: 1x1x2 m
Trong lugong cua 1 cuc ddi tai la
P=11.2.25=5T

. . . 70 o ns
So lugng do1 tai cho 1 bén gia mdy : n= ry =14 cuc doi tai

Chon 14 d6i tai mdi bén

GHI CHU

1. KHUNG DAN DI PONG
2. KICH THUY LUC
3. POI TAI
4. PONG HO PO AP LUC DAU
5. MAY BOM DAU
6. KHUNG DAN CO DINH
7. DAY DAN DAU
8. BE PG DOI TAI
9. DAM GANH Uy
10. DAM BE
11. COC EP
' D

| | = @
\
2 %Té/ | il | N T T

N\
— e ) @)
B3XT B3XT XIRZ ?85?35?@%?3?&%?&?%?%&?@?&?%?@?$§§§ IR IRIRIEIRIRITEIRIE X

Hinh 5-2. May ép coc
18)Chon céu thi cong ép coc :
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Cau dung dé cau coc da vao gia ép va boc xép ddi trong khi di chuyén gia may ép va
gia tai Xét khi cdu duing dé c4u coc vao gia ép tinh theo so d6 cé vat can :
A= = 10°
H=h+h,+h, +h,=11+0,5+6+1,5=19m ho&c giam tai khi thi nghiém tinh coc .
. Xét khi cu dung dé ciu coc vao gia ép tinh
theo so d6 khong co vat can :

A= =15

Trong d6: Chiéu cao gia dd h, =11m
Khoang cach an toan h, =0,5m
Chiéu dai coc h, =6m
Doan céap tinh tir dau coc dén puli dau can h, =15m
H-h 19-15
sing_ sin70°
Trong d6 : Chiéu cao tir khdp tay can dén cao trinh may dimg h, =1,5m
Tam vGi: R=L.cosa+r =18,62.cos70+1,5=7,87m
Trong d6 : khoang cach tir khép tay can dén trong tam clia may
r=1,5m
+Trong lwong coc G, =7.0,25.0,25.1,1.2,5=1,203T
+Trong long cdu 18p : Q =G, K, =1,203.1,3=1,56T
-Vay céac théng sé khi chon cau la:
L=18,62m ; H=19m ; R=7,87m ; Q=1,56T
. Xét khi béc xép dobi trong :
- Chiéu cao nang can :
H=H_+h,+h,+h,=58+05+1+15=8,8m
Trong d6: H =5+0,6+0,2=58m

- Trong lwong cau :
Q, =Q,.13=75.13=9,75T

Chiéudaican: L= =18,62m

- Goc nghiéng t6i u cla tay can :

tger,, = 3\/ Hohe 5815 119750, — 4843
a+e 15+15

- Chiéu dai can :

_Ho-h ate  58-15 15415 ..

L =
sing,, cose, Sin4843° c0s4843°

- Tam véi
R=L.cosa+r=10.27.c0s48,43° +1,5=8,31m

- Vay céc théng sé khi chon cau la:

L=10,27m ; H=8,8m ; R=8,31m ; Q=9,75T
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Do trong qua trinh ép coc can phai di chuyén trén khap mat bang nén ta chon can
truc tu hanh banh hoi.TU nhiing yéu t6 trén ta chon can truc tu hanh 6 t& dan déng
thdy luc NK-200 c6 cac thong s6 sau :

+ Hang san xuét : KATO-Nhat Ban

+ Slc nang : Q.. / Quin = 20/6,5T

+Tamvéi: R, /R,;, =15/3m

+ Chiéu caonang: H_, =234m;H_, =4m

+ D0 dai can chinh : L =10,28+23m

+ D0 dai can phu 1=7,2m

+ Thdi gian 1,4 phat

+ Van téc quay can 3,1 vong/phut

.

KATO-NK-200
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. Chon cdp céu ddi trong

- Chon cap mém c6 céu tric 6.37+1 , cwdng do chiu kéo clia sgi thép trong cap la

150Kg/mm?,s6 nhanh day cap la mot day, day doc cudn tron dé 6m chat 14y coc khi

cau .

- Trong Iong d6i trong 1a : Q=7.5T

- Luc xuét hién trong day cap :

S— P _ 7,5.2
n.cosa 442

-Luc lam dit day cap : R=k.S (VGi k=6 hé so an toan day treo)

R=6.2,65=159

-Gia s{r soi cap cb cong doé chiu kéo bang cap cdu o =160kg / mm?

R 15900

Dién tich tiét dién cap : F = — ==——— =99,38mm?
o 160

=2,65T (VGi n : s6 nhanh day , 18y n = 4 nhanh)

2

Mat khac : F = ”% >99,38mm?® — d =11,25mm

-Tra bang chon cap : chon cap mém c6 cau tric 6.37+1, c6 dwdng kinh cap
12mm,trong long 0,41kg/m, luc 1am duit day cap S = 5700kg/mm?

-Khi da coc vao vi tri ép do 4 mat clia khung dan kin nén ta da coc vao bang cach
dung cdu nang coc |én cao, ha xuéng da vao khung dan .

Chon xe véan chuyén coc.
- Chon xe van chuyén coc clia hdng Hyundai c6 trong tai 25T .

- Téng s6 coc trong mét bang & 135 coc, méi 1 coc ¢6 3 doan ( C1 dai 7 m va doan
C2 dai 7 m) nh vay t6ng s6 doan coc can phai chuyén chd d&n mat béng cong trinh
la 405 doan. DPoan coc C1va C2 ¢ tai trong la 1,03T.
— S6 lwdng coc ma méi chuyén xe van chuyén ddc la:

Neoe = 2 =24,3 coc
1,03

- S6 chuyén xe can thiét d& van chuyén hét s6 coc d&n mét bang cong trinh 1 :
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_ 405 17 chuyén
24,3

chuyen

* Yéu cau k¥ thuat ddi véi thiét bi ép coc.
Luc nén (danh dinh) 16n nhét cua thiét bi khong nho hon 1,4 lan luc nén 16n nhét
Pe y€u cau theo quy dinh cua thiét ké.
Luc nén cua kich thuy luc phai dam bao tac dung doc truc coc khi ép dinh, khong
gay luc ngang khi ép.
Lyc nén cua kich phai dam bao tac dung déu trén mit bé mat bén coc khi ¢p (ép
am), khong gay lyc ngang khi ép.

Chuyén dong cua pittong kich phai déu va khdng ché dugce tde do ép coc.
Pong ho do ap luc phai twong xtng vdi khoang luc do.

Thiét bj ép coc phai dam bao diéu kién dé van hanh, theo dung quy dinh vé an
toan lao dong khi thi cong.
5.1.2.3 Quy trinh cdng nghé thi cong coc
19)Chuan bi ép coc

. Tién hanh ép coc thir

Trwdce khi ép coc dai tra ta phai ti€n hanh thi nghiém nén tinh coc nham xac dinh
cac s0 liéu can thiét vé cwdng do , bién dang va maéi quan hé gilra tai trong va
chuyén vi ctia coc l1am co sé cho thiét k& hoadc diéu chinh dé an thiét k& , chon thiét bi
va cdng nghé thi cong coc cho phu hop .
Thi nghiém nén tinh hoc

Viéc thr nén finh coc dwdc tién hanh tai nhimg diém c6 diéu kién dia chat tiéu
biéu tréc khi thi cong dai tra, nham lua chon dung loai coc, thiét bi thi cong va diéu
chinh d6 an thiét ké .

S6 lwong coc thir do thiét k& quy dinh .Téng s6 coc clia cong trinh la 795 coc, s6
long coc can thir 3 coc (theo TCXD VN 269-2002 quy dinh 18y bang 1% téng s6 coc
cla cong trinh nhng khéng it han 3 coc trong moi tréng hop ). Do siic chiu tai clia coc
la khoéng 16n nén ta dung cac coc bén canh dé lam coc neo.

Thi nghiém dwdc tién hanh bang phong phap dung tai trong tinh ép doc truc sao
cho ddi tac dung cla luc ép , coc lun sau thém vao dat nén . Tai trong tac dung lén
dau coc dwdc thuc hién bang kich thly Iuc véi hé phan luc 1a dan chat tai.Cac sé liéu
vé tai trong, chuyén vi, bién dang ... thu ddc trong qua trinh thi nghiém la co sé dé
phan tich, danh gia sdc chiu tai va méi quan hé tai trong chuyén vi cia coc trong dat
nén.

Quy trinh gia tai

Trwéc khi thi nghiém chinh thic ,ti€n hanh gia tai trwéc nhadm kiém tra hoat déng
cla thiét bi thi nghiém va tao ti€p xuc t6t gilra thiét bi va dau coc. Gia tai trwéc dwdc
ti€n hanh bang cach tac dung lén dau coc khoang 5% tai trong thiét ké sau d6 giam
tai vé 0, theo déi hoat dong clia thiét bi thi nghiém .Thdi gian gia tal va thai gian gilr
tai 3 cap 0 khoang 10 phut .
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Coc duwdc nén theo tiing cép, tinh bang % cla tai trong thiét ké. Tai trong doc
tang l1én cdp méi néu sau 1 gid quan sat do lun cla coc nhd hon 0,2mm va giam tai
dan sau méi lan doc trong khoang thdi gian trén. Thoi gian gia tai va thdi gian giam

tai & méi cap dd khdng nhd hon céc gia tri ghi trong bang sau:
Thoi gian tac dung céac cép tai trong

% tai trong thiét ké

Thai gian gia tai t6i thiéu

25
50
75
100
75
50
25
0
100
125
150
125
100
75
50
25

1h
1h
1h
1h
10 phut
10 phut
10 phut
10 phut
6h
1h
6h
10 phut
10 phut
10 phut
10 phut
10 phut
1h

Trong qua trinh thi¥ tai coc can ghi chép gia tri tai trong, do lan, va thdi gian

ngay sau khi dat k cap tai twong (ing vao cac thoi diém sau:
+ 15 phat/lan trong khodng thdi gian gia tai 1h
+ 30 phat/lan trong khoang thdi gian gia tai 1h dén 6h
+ 60 phat/lan trong khoang thdi gian gia tai I6n hon 6h

Trong qua trinh giam tai coc, tai trong, do 1tn va thdi gian dwdc ghi chép ngay sau khi
giam cap tai trong twong (ing va ngay sau khi bat dau giam xuéng cap do méi .

Nguoi thi cong phai hinh dung dugc su phat trién cua luc ép theo chiéu sau suy

tr diéu kién dia chét.

Phai loai bo nhitng doan coc khong dat yéu cau k¥ thuat ngay khi kiém tra trudc

khi ép coc.

Trudce khi ép nén tham do phat hién di vat, du tinh kha ndng xuyén qua cac b céac

loac ludi sét.

Khi chuan bi ép coc phai c6 déy da bao cao khao sat dia chét cong trinh, biéu d6
xuyén tinh, ban do cac cong trinh ngdm. Phai c¢6 ban d6 bd tri mang ludi coc thude khu

vuc thi cong, hd so vé san xuit coc.
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Dé dam bao chinh x4c tim coc & cac dai mong, sau khi ding may dé kiém tra lai
vi tri tim mong, cit theo truc ngang va doc, tir cac vi tri nay ta xac dinh dugc vi tri tim
coc bang phuong phap hinh hoc thong thuong.

20)Van chuyén va lip rap thiét bi ép.

Van chuyen va lap rap thiét bi vao vi tri ¢p. Viée lap dung may dugc tién hanh tir
dué6i chan dé 1én, dau tién dit dan sat-xi vao vi tri, sau d6 lip dan mdy, bé may, d6i
trong va tram bom thuy luc.

Khi ldp dung khung ta dung may kinh vi dé can chinh cho céc truc cta khung
may, kich thuy lyc, coc ndm trong mot mat phang, mat phang nay vuong goc voi mat
phang chuén cua dai coc. Do nghiéng cho phép (5%, sau cung 13 ldp hé théng bom dau
vao may.

Kiém tra lién két ¢ dinh may xong, tién hanh chay thir dé kiém tra tinh 6n dinh
cua thiét bi ép coc.

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

21)Vach hwéng ép coc.

Hudng ép coc dugc thé hién trén ban vé TC-01

Trinh tu ép coc trong mot mong duogc thé hién nhu hinh vé.

|, 250

1500
1000
[
[
-

2501,

Hinh 5-3. So d6 ép coc mong M2
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Hinh 5-4. So dd ép coc moéng M1
22)K¥ thuat ép coc

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

Poan coc dau tién C1 phai dugc can chinh dé truc cua C1 trung voi truc cua kich
di qua diém dinh vi coc (Dung may kinh vi ddt vuong goc vdéi truc cua vi tri ép coc).
Do 1éch tam khong 16n hon 1 cm.

Khi mé trau ma sat ngam tiép xtc chat véi coc C1 thi diéu khién van dau tang
dan é&p lyc, an chi y nhitng gidy dau tién, ap luc dau nén tang chdm, déu dé doan coc
C1 cam sau vao 16p dat mét cach nhe nhang véi van toc xuyén khong 16n hon 1 cm/s.

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

Sau khi ép hét doan C1 thi tién hanh 1ap dung doan C2 dé ép tiép.

Dung can ciu dé ciu lép doan coc C2 vao vi tri ép, can chinh dé duong truc ctua
doan coc C2 trung véi truc kich va duong truc C1, dd nghiéng ctia C2 khong qua 1%.

Gia tai 1én doan coc C2 sao cho 4p luc & mit tiép xuc khoang 3 + 4 Kg/cm? dé
tao tiép xuc giita bé miat bé tong cta hai doan coc. Néu bé tong mit tiép xtc khong
chit thi phai chén bing cac ban thép dém sau d6 maéi tién hanh han ndi coc theo quy
dinh cua thiét ké. Khi han xong, kiém tra chat lugng méi han sau d6 méi tién hanh ep
doan coc C2.

Tang dan lyc nén dé may ép co du thoi gian can thiét tao du luc ép thing luc ma
sat va luc khang ctia dat @ miii coc dé coc chuyén dong.
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Khi doan coc C2 chuyén dong déu méi ting dan ap luc 1én nhung van toc coc di
xudng khong qua 2 cm/s.

Tuong tu ta ciing lam nhu vay ddi véi coc C3

Khi ép xong doan C3 tién hanh ndi doan coc dan v&i doan coc nay dé tiép tuc ép
coc xudng do sau thiét ké. Coc din dugc duc bang bé tong cdt thép co kich thude tiét
dién dtng bang kich thudce tiét dién coc dong. Phia duéi duoc han cac ban thép cao
15cm dé 6m 1dy dau coc C3. Phia trén c6 mot 16 dé duc thanh ngang qua dung budc
day cau dé kéo 18n khi coc dong dat do sau va do chéi thiét ké.

L6 dung dé kéo coc
Ién khi da déng coc
t6i do sau thietke | |

o

S

= :

A | Mi coc dung dé chup
vao dau coc dong khi
dung coc dan

]

o
7 D
250

Hinh 5-5. C4u tao coc dan
Viéc ép coc duoc coi 1a két thuc 1 coc khi:
- Chiéu dai coc dugc ép sdu trong long dat khong nho hon chiéu dai ngan nhat
quy dinh 1a 20 cm.
Luc ép cudi cung phai dat tri s6 thiét ké quy dinh trén sudt chiéu sau xuyén (3d =

0,75 m, trong khoang d6 van tc xuyén <1 cm/s)

Chuy:
Doan coc C1 sau khi ép xuéng con chira lai mot doan cach mat dat 40 + 60 cm dé
dé thao tac trong khi han.

Trong qué trinh han phai gilt nguyén ap luc tac dung 1én coc C2
23) Xt ly coc khi thi cong ép coc.

Do cau tao dia tang dudi nén dat khong dong nhéat cho nén trong qua trinh thi
cong ép coc s€ xay ra cac trudng hop sau :
- Khi ép dén do sau nao d6 ma chua dat dén chiéu sau thiét ké nhung lyc ¢p dat.

Khi d@6 glam bot tée do, tang lyc ép tu tor nhung khong 16n hon Pepmax, néu coc van
khong xudng thi ngung ép, bao cho chu cong trinh va bén thiét ké dé kiém tra va xir 1y.
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+ Phuong phap xu 1y la sir dung cac bién phap phuy tro khac nhau nhu khoan
phap, khoan dan hoic ép coc tao 10.

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

Bién pha‘p xu ly 1a kiém tra xac dinh lai dé ndi thém coc cho dat ap luc thiét ké
tac dung 1€n dau coc.

5.1.2.4 Nhat ky thi céng, kiém tra va nghiém thu coc.

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

Ghi chép nhat ky thi cong cac doan coc dau tién gom viée ghi cao do day mong,
khi’ coc da cam sau tu 30 dén 50 cm thi?ghi chi s6 luc nén dau tién. Sau doé khi coc
xuong dugc 1 m lai ghi luc €p tai thot diém do6 vao nhat ky thi cong cting nhu khi lyc
¢ép thay doi dot ngot.

Pén giai doan cudi cung 1a khi luc ép c6 gia tri 0,8 gia tri luc ép gidi han t6i thicu
thi ghi chép ngay. Bat dau tir day ghi chép luc ép véi ting 4o xuyén 20 cm cho dén khi
xong.

Dé kiém tra kha nang chiu luc cia coc ép ta xac dinh strc chiu tai cia coc theo
phuong phap thur tai trong tinh. Quy pham hién hanh quy dinh s6 coc thu tinh (1%
tong so6 coc nhung khong it hon 3 coc).

Céch gia tai trong tinh c6 nhiéu cach gia tai nhung ¢ day, do suc chiu tai cua coc
1a khong 16n nén ta dung cac coc bén canh dé lam coc neo

Tai trong duoc gia theo timg cap bang 1/10-1/15 tai trong giéi han d3 xac dinh
theo tinh toan, ing voi mdi cap tai trong nguoi ta do d lin cua coc nhu sau: Bén lan
ghi s do trén dong hd do Itn, mdi 1an cach nhau 15 phit, 2 1an cach nhau 30 phit sau
do6 cur sau mot gio lai ghi s6 do mot 1an cho dén khi coc lin hoan toan 6n dinh dudi
cap tai trong do. Coc coi la Iun 6n dinh dudi cap tai trong néu no chi lan 0,1mm sau 1
hodc 2 gio tuy loai dat dudi mili coc.

Cong tac nghiém thu cong trinh dong coc duoc tién hanh trén co sé: Thiét ké
mong coc, ban vé thi cong coc, bién ban ki€m tra coc trudc khi dong, nhat ky san xuat
va bdo quan coc, bién ban thi nghiém mau bé tong, bién ban mat cat dia chat cua
moéng, mat bang bo tri coc va cong trinh.

Khi tién hanh cong tac nghiém thu can phai :

- Kiém tra mac d6 hoan thanh cong tac theo yéu cdu cua thiét ké va cua quy
pham.

- Nghién ciru nhat ky ép coc va cac biéu thong ké cac coc di ép.

- Trong truong hop can thiét kiém tra lai coc theo tai trong dong va néu can thir
coc theo tai trong tinh.

Khi nghiém thu phai 1ap bién ban trong d6 ghi rd tat ca cac khuyét diém phat
hién trong qué trinh nghi¢m thu, quy dinh r6 thoi han stra chira va danh gia chat lugng
cong tac.
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Hinh 5-6. So d6 di chuyén ép coc
5.2 Thi cdng nén méng
5.2.1 Bién phap ki thuat dao dat hé mong

Can cr vao so liéu thiét ké ta tién hanh dao ludn hé thong hdé méng thanh mot hd
to (nhu kiéu ddo ao) c6 hinh dang nhu hinh déng cat cé cac kich thudc hinh hoc la:
chiéu cao h = 1,2m, va cac canh a,b,c,d. Cong tac dao dat két hop co gio1 va thu cong.
Ta dao bﬁng may tor mat dat dén do sau 1,2m (cao dg dinh coc ép am), sau do tiép tuc
dao thu cong dat cao trinh nhu thiét ké. Trong khi ddo ta s& tao nhimg hé ga thu nudc
& day hd mong, dung bom chuyén dung dé bom nuéc ra. Ta s& tao cac ranh xung
quanh hd moéng dé dua nude thoat ra hé thong thoat nudc.
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Sau khi dao xong dung cdc may trac dia dé kiém tra lai tim, cot va dung thudce
deé kiém tra lai kich thudc cac ho mong. Viée ki€ém tra kich thudce hinh hoc ho dao dya
vao vi tri cac cOt dat ngoai vi tri duong di cua xe.

Qua trinh dao dat dugc két hop véi viée dung xe chuyén dung dé van chuyén
dat di.

5.2.1.1 Xéac dinh khéi lwong dao dat, 1ap bang théng ké khéi lwong

- Cot day dai ¢ do sau - 2,4 m, 16p 16t dai mong day 10cm => do sdu ho moéng tir
mat dat tu nhién dén day ho mong yéu cau la — 2,5(m) kich thudc hé6 mong mo rong
moi bén dé dé thi cong va thoat nude 1a 40cm

- Do déc mai dao (i) 14y theo cap dat II

Tacd i=1/0,67=1,49

=>Vay d0 mo rong cua hé dao phia mat dét tu nhién cho mdi bén 1a :
1,9/1,49 =128 m lay tron 1,3 m

Tir hinh v& mit cat dai dién cdc ho méng ta chon phuong phap dao moéng thanh
2 dot.

- Pot 1: dao bang may gau nghich, tr MDTN dén — 1,7m mit bang dao dat chia
1am 4 khoang ddo , cho may di chuyén tir truc 5 vé truc 1 va tir khoang 1 dén khoang
2, tao thanh ao toan bd mong

* Vi khéi luong ddo moéng 16n va do mit cat diao dat cac hd mong giao cat nhau
nhi€u dé€ tién 1g1 cho phan dao stra thu cong cac hé mong tur cot — 1,7 m dén c6t — 2,5m
so voi mat dat tu nhién.

- Vi tri mat bang dao va cac khoang ddo ta danh dau bang cach giai voi bot
- Pot 2 : Ta stra mong cho ting hd doc 1ap.

Téng khéi luong dat ddo bang may :

V= % fxb+cxd+(@+c)b+d)
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Tuong tu ta cling tinh dugc lugng dat dao bang thi cong. Dé don gian trong tinh

toan ta 1ap cac bang tinh excel.

Xem chi tiét thong ké khéi lwong dao dit trong phu luc.

Biang 5-2. Khéi lugng ddo dat don nguyén

Phav"i'é?"g Tén hé méng| Sé lwong Kich thwée hinh hoc | Thé tich
a(m) | b(m) | c(m) |d(m) H(m)] (m3)

Dao may | Don nguyén 22,875/ 17,73 | 23,725 (18,62 1,2 [ 483,136
M1(5 coc) 14 1,5 2 21 |26/08]| 46,49

Dao thi cong| M2 (8 coc) 4 15 | 29 | 21 |35]0,8]| 19,38
3 (12 coc) 1 2 |275| 26 [335/08| 5663

4 (15coc) 1 2 1469 | 26 |529]/08| 10,09
5 (4coc) 1 2 | 32| 26 [38|08| 66

Tdng khdi lwong dao tha céng 88,223

Khéi lwong dat dao cho toan bd cong trinh 571,359

5.2.1.2 Bién phap dao dat
24)Chon may dao :

Ta chon may dao géu nghich vi pht hop voi do sau hd dao khong lon hon 3m

phu hop véi vige di chuyen khong phai lam duong tam, mong c6 thé dtng trén cao dao

Xuong va do truc tlep sang bén hoac d6 1én xe tai van chuyén dén noi tap két va may
c6 thé dao trong dat co do am cao.

- Ta chon may dao gau nghich loai dan dong bang thuy luc ma hiéu E70B :

Cé cac thong so sau :

- Dung tich giu q=0,5 m®

Ban kinh 1am viéc 16n nhat R = 5,93 m

Chiéu cao nang gau 16n nhat H = 4,46 m

Chiéu sau hd dao 16n nhat ma may cé thé dao H=3,78 m

Chiéu rong ctia may b=2,81 m
Chiéu dai than may A = 3,84 m
Chu ky 1am viéc =20 s

- Ning xuit may dao dugc tinh theo cong thuc :

Nyt =

ck

Ks

XQx—

%
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Trong do :

Te : chu ky hoat dong cia may, léy Ty=17s
Va q : la dung tich gau xuc ( g=0, 5m°®)

Ks hé s6 xtc dat Ks =0,9

§,: d0 toi x6p ban dau cua dat, 1ay = 1,2

3600 45,92 _795m3/n

=> N, =
T 7 12

+ Chon s6 luong va loai xe 0 t0 tu dd phuc vu mong dao. can cir vao khdi luong
dat do mong dao va cyu ly van chuyén 1a 5 (km), ta chon loai xe c6 tai trong = 7,5 (T) .

Khéi luong dat cho mot chuyén xe 1a
=>V= <=2 —a3m’)

S6 gau muc cho mot chuyén xe 1a : 4,3/0,5 =9 (gau)
+s6 lugng xe 6 t6 van chuyén dat duoc xac dinh nhu sau :
S6 xe N = T /t lay dat
Trong do ti5y 4= s6 gau x thoi gian 1 gau x 1,2
tq= 9x 17x 1,2 =183,6 s/60s = 3 phut
Tk =t +a+ g+
5= 0a/Vo (q: 12 quing dudng van chuyén dat
V, 1 vén tdc cta xe tai Vo =30 (km/h)
=>t"3; =5/ 30 = 0,17 h x 60 = 10 phut .
= q/V; (V1 la van toc ctia xe khong co tai Vo= 40 km/h)
T’,: = 5/40 = 0,125 hx 60 = 8 phut
T =5+ 10 + 8 +5 = 28 phat
Viy sb xe 6 to can van chuyén 13 : n=28/3 =9 xe
5.2.2 T chirc thi cdng dao dat
Pao moéng dugc tién hanh khi ép coc xong, phuong phap dao

bao béng may sau d6 dao sira moéng bang thu cong, ta tién hanh dio mong bang
may. Voi khoi lugng cong viéc khong 16n thi ta sir dung mét may dao. Khi thi cong
bang may c6 uu diém 1a rat ngan thoi gian thi cong, dam bao ki thudt, tuy nhién chi
dung may de dao dén dau coc va cac truc giang mong, vi khong thé dao Xuong cot
mong yéu cau vi céac ho mong ¢6 cac dau coc thira k¥ thuit. Do vay phan tir dau coc (-
1,7m) tr& xudng dén cbt — 2,5 (m) ta ddo va stra bang thi cong

+ Giai doan 1: dung may dao gau nghich, dao tur cdt mat dat tu nhién xuong cot
dau coc 1a - 1,7 (m) va cbt day gidm giang moéng may dung tai vi tri dinh dé dao dat,
dao xong mot vi tri may i lai va dao tiép, so do dao va huéng di chuyén ctia may
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theo kiéu dao doc do bén & ddy moéng cé kich thude rong ta chia thanh timg khoang
dao theo kiéu dao doc do6 sang bén, sau khi dao xong mot khoang dao may s€ tién hanh
dao sang khoang ti€p theo cho dén hét chiéu dai hé mong can dao

+ Giai doan 2 :

Dao bang tha cong khdi luong dat con lai tir dau coc xudng cbt - 2,5(m)

Ket thic
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Hinh 5-7. Mit bang thi cong dao dat
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RMAX=5930

|

A=

HMAX=4460

[ —
L{oWE @

! 5000

RMIN=3000

Hinh 5-8. Mt cit thi cong dao dat
5.2.3 Cong tac pha dau coc va db bé téng 16t
5.2.3.1 Céng tac pha dau coc

Sau khi hoan thién hé‘déo, cac coc lic nay nho cao khoang 0,4m. Su dung may
phé bé tong ép hoi dé€ dap dau coc. Khoang cach pha dau coc theo dung thiét ké.

Trong khi pha diu coc, cong nhan khong phan su khong duoc di lai trong khu
vuc thi cong dé tranh cac manh BT ban vao ngudi gdy mat an toan lao dong. Cong
nhan thyc hién cong viéc pha dau coc phai trang bi bao h¢ kin nguoi, sir dung bliia may
xuoi chiéu dé cac manh BT khong ban vao nguoi.

Thi cong theo phuong phap cu(én chiéu, pha truc nao xong truc do. Cac manh bé
tong dugc boc 1én xe 0 td6 van chuyén ra khoi pham vi cong truong, do6 dang noi qui
dinh.
5.2.3.2 Céng tac db bé téng 16t

Sau khi dap bétong dau coc ta ti€n hanh don vé sinh sach hd dao d€ thi cong bé
tong 16t mong.
- Dung Gabari tam dinh vi truc méng, c6t cao do bang may kinh vi va mdy thay binh.
Tur d6 cang day, tha doi déng coc sat dinh vi tim méng.
- Betong 16t méng c6 khoi Iwong nhod, cwong do thap nén doc do thu cong .
- can cu vao tinh chat cong viéc va tién do thi cong ctia cong trinh ciing nh long bé
tong can tron, ta chon may tron qua I¢, xe ddy ma hiéu SB-30V c¢6 cic thong s6 sau :
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N - o Goc:
_|Vinungp ViXuStn  oaigsl Nquay | 0NN ceng sust Khi
Ma hiéu Tron lieu , tron n
i (I.) (i) (mm) (v/phat) (é) (KW) tron

Khi d6

SB- 250 165 70 20 60 4,1 710
30V ’ 45+50

*Nang sudt cua may tron qua lé : N=V, ...K,. k,.n

Trong do :

V, .. =V, =165() = 0,165 m’
k, - Hé s6 thanh phadm clia bé téng 14y bang 0,7
k, - H& s6 sf dung may trén theo thdi gian, 14y bang 0,8

Koo R 3600
n - SO me tron trong 1 gio, n = ——

ck
T, - Thoi gian hoan thanh mot chu ky:
To=tiovaot tronT taora=20+60+20=100(s)

n=359_36(me/n)
100

tron

=20s -Thoi gian d6 vat liéu vao thung

tdovao

=60s -Thoi gian tron bétong

ttrcm

ty,.,=20s -Thoi gian d6 bétong ra
N=0,165.0,7.0,8.36=3,326(m?/h)

*Thao tdc tron bé tong biang mdy tron qua lé:

Tréc tién cho may chay khong tai v6i 1 it ngc va 1 it cot liéu mot vai

vong roi do cot lieu vao tron déu, sau d6 d6 nde vao tron déu dén khi dat doc

do déo.

Kinh nghiém tron bétong cho thay ring dé c6 mot mé tron bétong dat

doc nhitng tiéu chuén can thiét thuong cho may quay khoang 20 vong.Néu s6

vong hon thi cuong do va nang suit mdy sé€ giam. Bétong dé bi phan tang.

Khi tron bé tong & hién trong phai lu y : Néu dung cat 4m thi phai 14y long

cat tang 1én. Néu do 4m cua cét ting 5% thi khoi long cat cin tang 25-30%

va luong nude phai giam di.
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Ctr sau 2h lam viéc thi cho c6t liéu 16n vao quay khoang 5 phiit r6i méi cho
cit, xi mang, nGc vao sau nham lam sach vita bétong bam & thanh thing
tron.

*Thi cong bé tong 16t

- Dung xe ciit kit dén bé tong chay qua voi voi va di chuyén dén noi do.

- Chuén bi mot khung g6 chit nhat ¢ kich thGe bing véi kich thée cta 16p
bétong 16t.

- Bo tri cong nhan dé cao bétong, san phiang va dim. Tién hanh tron va van
chuyén bétong téi vi tri méng thi cong, d6 bétong xuéng méang d6 (van

chuyén bétong bang xe ciit kit). D6 bétong duoc thuc hién tir xa vé gan.

+ COng tac do bé tong 16t dai gidng nham muc dich

Tao bé mit béng phéng, sach s& dé do bé tong va tao mat tiép xtc tot cho mong
sau nay chuyén tai.

Tranh cho dat nén hut mat nudc xi mang cua bé tong dai, giang.

_ Bé tong 16t dai gidng ding bé tong M100 day 10cm, thi cong do tram ra day dai
moi phia 10cm, d6 xong dam k¥ bang dam ban.

8.2.4 Cdng tac van khuén, cbt thép va dé bé téng mong
1)Céng tac van khuén méng.

Van khuon dai méng va gidng mong phai dam bao cac yéu cau:
+ Pung hinh dang va kich thudc thiét ké.
+ Pam bao kin khit cho bé tong khong bi mat nudc hd xi mang.
+ Khi thao 1ap khong bi hu hai cho bé tong.

Sau khi dung xong phai kiém tra cac yéu t6:
+ Do chinh xé4c ciia van khuodn so véi thiét ké.
+ D3§ chinh xac cua bd phan dat van.
+ D6 kin khit gitta cac tim van khudn.
+ Do bén virng cia noi dat gido chdng d& van khuédn.
+ Do cung va kha nang chong bién dang ciia toan bo hé thong.

T6 van khuon tién hanh ghép van khudn ting dai xong méi chuyén sang dai
khac, phan doan nay song mai chuyén sang phan doan khac.

25)Tinh toan van khuén dai mong.
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- Pai ¢co kich thwéece :
+ Pai M1 : 1500x2000x900 mm
+ Pai M2 : 1500x2900x900 mm

CAC CHITIET MONG,
GIANG MONG

VAN KHUON MONG

DA DO VAN KHUON €O COT

SAN CONG TAC

GONG COMONG

THEP CHO COT

CAY CHONG CO MONG

CAY CHONG XIEN BANG GO (6X8)CM
SUON DUNG BANG GO TIET DIEN (10X10)CM
VANG MIENG GIANG MONG

NEP DUNG GIANG MONG

VANLOT BANG GO DAY 3CM

SUGIN NGANG BANG GO TIET DIEN (8X10)CM

FEEEERE@®@®™E
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CAC CHI TIET GIANGMONG

(1) VANKHUON GIANG MONG

(2) CAY CHONG XIEN BANG GO (6X8)CM
(3) VANG MIENG GIANG MONG

(4) NEP DUNG GIANG MONG

(5) VANLOTBANG cO DAY 3CM
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Thong sb cac loai van khudn

Dac trwng hinh hoc

TT Tén san pham Quy cach Momen Momen
qguan tinh chong udn
(cm4) (cm3)
1 300x1500x55 28.46 6.55
2 Cép pha tAm 300x1200x55 28.46 6.55
3 phang 300x900x55 28.46 6.55
4 300x600x55 28.46 6.55
5 250x1500x55 27.33 6.34
6 Cbp pha tdm 250x1200x55 27.33 6.34
7 phang 250x900x55 27.33 6.34
8 250x600x55 27.33 6.34
9 200x1500x55 20.02 4.42
10 Cop pha tdm 200x1200x55 20.02 4.42
11 phang 200x900x55 20.02 4.42
12 200x600x55 20.02 4.42
13 150x1500x55 17.71 4.18
14 Cbp pha tAm 150x1200x55 17.71 4.18
15 phang 150x900x55 17.71 4.18
16 150x600x55 17.71 4.18
17 50x50x1500
18 Thanh chuyén 50x50x1200
19 goc 50x50x900
20 50x50x900
1 150x150x1500x5
2o Cbp pha géc 150x150x1200x5
trong
23 150x150x900x55
24 150x150x600x55
o5 100x100x1500x5
26 Cbp pha géc 100x100x1200x5
ngoai
27 100x100x900x55
28 100x100x600x55
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Tinh toan cép pha dai méng

Méng coc c6p pha dai méng t6 hop theo phudng ding, c6 két qua chon nhu sau:

Méng M1 (1,5x2x0,9)m

Cép pha diing C6p pha gbc ngoai dé
Canh 1,5m Canh 2m lien két 4 goc dai mong
6 t&m (200.900.55) 10 t4m (200.900.55) ,
, 4 t&m (100.100.900)
2 t&m (150.900.55)

Méng M2 (1,5x2,9x0,9)m

C6p pha diing C6p pha gbc ngoai dé
Canh 1,5m Canh 2,9m lien két 4 gbc dai mong
6 tm (200.900.55) 13 t&m (200.900.55) 4 t&m (100.100.900)
2 tam (150.900.55) 2 tam (150.900.55)

a. Tinh toan c6p pha dai méng
Dam lién tuc nhiéu nhip nhan cac swon ngang lam goi tua.

SUON NGANG VK THEP

| ©
+—— SUON BUNG b
=
Q v .
| CHONG XIEN o qt_thsn
(% ~10-1131,9kg.cm
— qt=5,59kg
s
L oE >
5 q'",
¥ D TU=1 131,9kg.cm
pd
%)
—
N Z [=Y
)

SG DO TINH VK DAl MONG
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* Tai trong tac dung:

stt Tén tai trong Cong thiic n | g°(G/m?) | g"(kG/m?)
, Aygn 2 qltc = Y'H
1 ap luc bétébng do 1,3 1750 2275
=2500.0,7
9 Tai trong do d6 bétong qztc — 400 1.3 400 520
bang bom
3 | Taitongdodam 0,°=200 |13 200 260
bétong
4 Tdng tai trong g =g, + max(d,;d,) 2150 2795

* Tinh toan theo diéu kién kha nang chiu
lue:q," =q" xb=2795x0,2=559kG / m =5,59kG / cm
it 2

SOl g
10

max

Trong do:
+ R: Cwdng do cta van khuon kim loai R = 2100 (kG/cm?)
+ y=0,9 - hé sd diéu kién lam viéc
+ W: M& men khang uén cla van khudn, vGi bé réng tdm 20cm ta c6 W = 4,42cm?
| < \/10.RW.;/ _ J10.2100.4, 42.0,9
o Oy 5,59
Chon I, = 45 cm |a wdc sd cla chiéu cao dai 0,9 m
* Kiém tra theo diéu kién bién dang:
R NP P
128.EJ 400
Trong d6: g, =q"b=21500,2=430kG/m =4.3kG/cm

V6i thép ta c6: E = 2,1.10° kG/cm?; td&m 200 c6 J = 17,63cm*

=122,25cm

= IS—“ = ﬁ =0,1125
400 400
1.4,3.40*

= . =0,00232cm
128.2,1.10°.17,63

Ta thay: f = 0,00232< [f] = 0,1 do dé khoang céach gilta cac swdn ngang
l,, =45 cm la ddm béo.

Pé giit cdp pha mong 6 dinh trong khi thi cong tai cac vi tri clia nep ta chdng cac
thanh chdng ngang va xién sang hai bén thanh hd dao. Mit khac, dé dam bao kich
thude théng thuy cho cau kién. Ta cho dong cac thanh nep, gong ... dé giit duoc sy én
dinh, dam bao vé kich thuéc cho cau kién.
3)Tinh toan van khuén giang méng
a. Chon c6p pha giang moéng
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- Pé&i véi cdp pha giang ta chi can ghép 2 bén thanh, day gidng da c6 béténg 16t.
- Chon c8p pha thanh 1a céc loai cé kich thwéc khac nhau ghép hdn hap vi ¢ chiéu

dai gidng khac nhau. Cép pha gidng khai trién theo phong ngang.
- Theo chiéu cao thanh giang ta chon 1 tdm (300x1200x55) va1 tdm
"200x1200x55cho méi bén, x&p nam ngang theo chiéu dai giang méng.

- Trong qua trinh thi cdng van khudn néu cé ché nao thiéu hut ta dung cac miéng goé

dé chen vao cho kin khit.
b. Tinh toan c6p pha giang méng
* Sg d6 tinh:

Cép pha thanh giang dudc tinh nh dam lién tuc nhiéu nhip nhan thanh nep diing 1am

g6i tua.

=6,435kg/cm

VAN G G4

M max:2316,6kgﬂ\ ‘ @
IS N ENLL

4‘ Ind=60cm ’ Ind=60cm ‘ Ind=60cm ‘

* Tai trong tac dung:

stt Tén tai trong Cong thic n | g°(kG/m?) | g"(kG/m?)

’ 2 qltc = 'YH
1 ap luc bétong dé 1,3 1250 1625
=2500.0,5
5 Tai trong do db béténg q;c — 400 13 400 520
bang bom
3 | Taitongdodam 0.°=200 |13 200 260
bétong

4 Téng tai trongq = g, + max(q,;ds) 1650 2145
* Tinh toan theo diéu kién kha nang chiu luc:

qgtt =q".b=2145.0,3=643,5kG / m =6,435kG / cm

qtt.IZd

M. = ?LOn <R.y.W
Trong do:
+ R: Cwdng do cla van khuon kim loai R = 2100 (kG/cm?)
+ y=0,9 - hé sd diéu kién lam viéc
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+ W: M6 men khang uén cda van khuén, W = 6,34 cm?
N \/10.RW.7/ _ J10.2100.6,34.0,9

=136,45cm

q 6,435

Chon |, = 60 cm 1a wSc s6 clia chiéu dai cp pha 120cm
* Kiém tra theo diéu kién bién dang:
tc 4

N TR L

128.EJ 400
Trong d6: 0, =q".b=1650.0,3 = 495kG / m = 4,95kG / cm
V6i thép ta co: E = 2,1.10° kG/cm?; J = 28,46 cm*

_ 1.4,95.60°

128.2,1.10°.28,46
Do vong cho phép :
gy 60
T 400 400

Ta thay: f = 0,0204 < [f] = 0,1875 do d6 khodng céach gilta cac swdn dling bang
l,; =60 cm la dam bao.
b. Tinh toan swdon ding
* S0 d6 tinh:
Nep dirng dugc tinh nhu dam lién tuc nhiéu nhip nhan cac thanh sudn ngang lam géi
tua. & day giang chi cao 0,5m nén bé tri hai sudn ngang d& cac sudn ding nén so doé
tinh la dam don gidn mét nhip
* Tai trong tinh toan:
d, =q"l ,=2145.0,6 =1287,75kG / m=12,87kG / cm
* Tinh toan theo diéu kién kha nang chiu luc:
- Chon sudn dimg bang gb nhém V, kich thuéc: (6.8)cm

Ona-lmng _ 12,87.30°
max = 8 =
Trong doé:

G =150kG /cm?

=0,0204< f =0,15cm

=0,15

M =1447,8kGem < ¢ .W =9600kGcm

, 6.8°
W: M6 men khang udn cda nep ngang. W = e =64cm’

lng = 30Cm thda man kha nang chiu luc.
* Kiém tra theo diéu kién bién dang:

5q.,°1, * |
fo2w dwg p w30 g o750
384.E) 400 400

Trong dé: q,, =q"°.b=1650.0,3=495kG / m =4,95kG / cm
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. 6.8°
Véi gb ta co: E = 1,1.10° kG/cm?;, J = ETE 256cm*
_ 5.4,95.30°
384.1,1.10°.256
Khoang cach gilta cac sudn ngang bang I,,, = 30 cm la d&m bao vdi tiét dién (6.8)cm

=0,00185< f =0,075cm

4)Cong tac cbt thép mong.
a) Yéu cau ky thuat khi gia cong cot thép
- Gia cong c6t thép phai dwoc tién hanh & khu vuc riéng, xung quanh cé rao chan va
bién béo.
- Cét, uén, kéo cét thép phai dung nhiing thiét bi chuyén dung, phai c6 bién phap
ngan nguia thép vang khi cat cét thép cd doan dai hon hodc bang 0,3 m.
- Ban gia cong cét thép phai ddc ¢6 dinh chac chan, néu ban gia cong c6t thép cb
cdng nhan lam viéc G hai gia thi & gilta phai c6 16i thép bao vé cao it nhat 1a 1,0 m.
Cé6t thép da lam xong phai dé& dung ché quy dinh.
- Khi nén thang c6t thép tron cudn bang may phai che chin bao hiém & truc cudn tr-
wdc khi m3 may ,ham déng ca khi da dau néi thép vao truc cudn.
- Khi gia céng cét thép va lam sach ri phai trang bi day dd phwaong tién bao vé ca
nhan cho céng nhan.
- Khéng dung kéo tay khi cat thanh thép thanh cac mau ngan hon 30 cm.

- Trwéc khi chuyén nhiing t&m lu6i khung c6t thép dén vi tri 13p dat phai kiém tra cac

m&i han, nat budc .Khi cat bé nhiing phan mép thira G trén cao cdng nhan phai deo
day an toan, bén dwéi phai cé bién bao. Khi han cét thép chd can tuan theo chit ché
quy dinh clia quy pham .

- Budc c6t thép phai diing dung cu chuy@n dlung, cdm budc bang tay thép trong thiét
ké.

- N&i thép: viéc néi budc (chéng Ién nhau) ddi véi cac loai cong trinh dwoc thuc hién
theo quy dinh clia thiét k&. Khéng néi & chd chiu luc 16n va chd uén cong. Trong 1
mat cat ngang cla tiét dién ngang khoéng qua 25% téng dién tich cla cét thép chiu
luc déi vGi thép tron tran va khong qua 50% déi véi thép cd go.

Viéc néi budc phai thod man yéu cau: Chiéu dai néi theo quy dinh clia thiét k&, dung
day thép mém d = 1mm dé néi, can budc & 3 vi tri: gilra va 2 d4u.

- Khi dung I14p c6t thép gan dwdng day dan dién phai cat dién ,trwdng hop khéng cat
ddc dién phai c6 bién phap ngan ngira c6t thép cham vao day dién.

b) Yéu cau ky thuat khi I&p dung c6t thép

- Sau khi d8 bé tong 16t méng khoang 2 ngay ta tién hanh dat cét thép dai mong

- Cét thép dai dwoc gia cong thanh Iwdi theo thiét k& va dwoc x€p gan miéng hé
moéng. C4c lwdi thép nay dwdc can truc thap cau xuéng vi tri dai méng. Céng nhan sé
diéu chinh cho Iwéi thép dat dung vi tri cGia nd trong dai nhw thiét ké.

Khi I&p dung can thoa méan cac yéu cau:
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- Céc bd phan 13p trudc khdng gay trd ngai cho cac bd phan I1&p sau. C6 bién phap
gilr 8n dinh trong qua trinh d6 bé tdng.

- Cac con ké dé 4 vi tri thich hop tuy theo mat dd c6t thép nhung khéng qua 1m con
ké bang chiéu day I6p bé téng bao vé va lam bang vat liéu khdng &n mon cét thép,
khong pha huy bé tong.

- Sai léch vé chiéu day I6p bé téng bao vé khéng qua 3 mm khi a <15mm va 5mm déi
vGi a > 15mm.

* Kiém tra va nghiém thu cét thép:

Sau khi d3 I13p dat cot thép vao cong trinh, trwdc khi tién hanh dé bé téng tién hanh
kiém tra va nghiém thu thép theo cac phan sau:

- Hinh dang, kich thwéc, quy cach cla cét thép.

- Vi tri clia cot thép trong ting két cau.

- Su 6n dinh va bén chic cla cét thép, chat lwong cac méi ndi thép.

- S6 Iong va chat lwgng cac tdm ké lam dém gilta cot thép va van khuon.

c) Thi céng gia cong l&p dung c6t thép

Cét thép dai coc ddc thi cong truc ti€p ngay tai vi tri cla dai. Cac thanh thép ddc cat
theo dung chiéu dai thiét k€, ding chiding loai thép. L&i thép day dai la I1Gi thép budc
véi nguyén tac giéng nhw budc cot thép san.

+ Dam bao vi tri cac thanh.

+ Dam bao khoang cach gilra cac thanh.

+ DAam bao su 6n dinh clia lwdi thép khi d6 bé tong.

+ Sai léch khi 13p dung cét thép Idy theo quy pham.

+ Van chuyén va l3p dung c6t thép can:

+ Khéng 1am hw hdng va bién dang san pham c6t thép.

+ C6t thép khung phan chia thanh bd phan nhé phd hop phwong tién van chuyén.
Xac dinh tim dai theo 2 phwadng. Luc nay trén mat I6p bétong 16t da cb6 cac doan coc
con nguyén (dai 15cm) va nhimng rau thép dai 40cm sau khi pha v bétdng dau coc.
Lap dung c6t thép truc ti€p ngay tai vi tri dai moéng. Trai ¢t thép chiu luc chinh theo
khoang céach thiét k& (bén trén dau coc). Trai cét thép chiu luc phu theo khoang cach
thiét k&. Dung day thép budc lai thanh 16i sau d6 18p dung cét thép chd clia dai. Cot
thép gidng ddc t& hdp thanh khung theo dlng thiét k& da vao I&p dung tai vi tri cop
pha.

5)Céng t&c bé tbng mong.

a)Lua chon bién phap thi cong bétdbng méng, giang méng
Hién nay dang ton tai ba dang chinh vé thi cdng bétong:
+Thi cong th( cong hoan toan

+Thi cdng ban co gidi

+Thi cbng co gidi
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Thi céng bé tdng th( cong hoan toan : DEi véi cdng trinh it quan trong, yéu cau
chéat Iong khéng cao, coéng trinh khéng cé diéu kién st dung trén bétdng bang may,
chi dung khi khéi lugng béténg nho

Thi cdng béténg ban co gidi : Tron tai cong trinh va d6 thl cong. Bé tdng dudc
van chuyén t6i noi d6 bang xe cut kit va xe cai tién ..., bién phap thi céng dudc ap
dung phé bién cho nhiing cdng trinh nhé c6 khdi long bé téng nhd, phong phap thi
cong nay co gia ré hon béténg thwong pham. Nhung véi cong trinh 16n ma khéi luong
béténg 16n yéu cau tién do thi cong nhanh thi bién phap thi céng nay la yéu diém.
Bétong thwong pham dang dwodc nhiéu don vi st dung, Béténg thwong pham cé
nhiéu uw diém trong khau bao dam chat lwong va thi cdng thuan Ioi. Bétdng thuong
pham két hdp véi may bom bé téng 1a mot t6 hop rat hiéu qua. Vé mat chat Iong thi
kha 8n dinh.

Hién nay trén khu vuc thi céng cong trinh da cé nhiéu nai cung cap bé tong thuong
phdm véi s6 lugng ngay cang 16n 1&n dé&n 1000m®. M4t khac khéi lugng béténg méng
va giang moéng kha 16n

Tu nhiing phan tich nhu trén dé dam bao chat long céng trinh va yéu cau vé tién do
thi cdng, co gidi hoa trong thi cong ta chon phuong an thi cdng bang béténg thuong
pham két hop may bom béténg 1a hap ly nhat.

b)Chon may thi cdng bétdng dai va giang méng

- May bom bé téng
Sau khi van khuén méng dudc ghép xong tién hanh dé bé téng dai méng va giang
moéng. V6i khéi long bé téng 1a khéng 16n ta ding may bom bé téng dé dé bé tong
cho moéng.
Uu diém clia viéc thi cong bé tdng bang may bom 1a véi khéi ludng 16n thi thoi gian
thi cdng nhanh, dam bao ky thuét, han ché dudc cac mach ngiing, chéat lugng bé
tong dam bao.

Chon may bom bé téng Putzmeister M43 véi cac théng sé ky thuét:

Bom cao (m) Bom ngang Bom sau (m) Dai (xép lai) (m)
(m)
49,1 38,6 29,2 10,7

Théng s6 ky thuat bom:

Luu lugng ap suat bom Chiéu dai xi lanh Puong kinh xi lanh
90 105 1400 200
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Ot6 bom bé téng putzmeister - M43

- Xe van chuyén bé téng thuong pham
M3 hiéu 6t6 KAMAZ - 5511 c6 cac thong s6 ky thuat nhu sau:

Kich théc gidi han:

+ Dai 7,38 m
+ R6ng 2,5 m
+Caon3,4m
Dung tich | Dung tich Corlg Toc do DA? cag .Thdl 2
~ pin N R N , suat quay dé phdi | gianddé | Trong
Ma hiéu | thung trén |thung nuGc| _, N n A A ia
(m°) (m°) ddng co | thung tron | liéu vao | bé tdng |ludng (T)
(w) (v/ph) (m) |ra(phut)
KAMAZ - 6 0,75 40 9+14,5 3,5 10 21,85
5511
*Tinh toan sé xe tron can thiét dé dé bé toéng:
. , Q,. L
ap dung cong thic: n = —==(—+T)
vV S

Trong do6:

n: S6 xe van chuyén,
V: Thé tich bé tdbng méi xe; V = 6m?®,
L: Poan ddng van chuyén; L=10 km,

S: T6c do xe; S =20 + 25 km,

T: Thdi gian gian doan; T=10 s,
Q: Nang suat may bom; Q = 90 m?/h.
Nang suat thuc té khi bom la: 0,4.09=36 m®h (vGi 0,4 1a hé s6 st dung thai gian)

S8 chuyén xe can thiét dé dé bé téng moéng la:

36 10 10

= n= —(—+=—

6 20 60
95,5
—>Cc=—"
5

=19,1 = Chon 20 chuyén.

)= 4,4 xe—>Chon 5 xe dé phuc vu cong tac dé bé tong.
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O t6 van chuyén bé tong KAMAZ - 5511

-. May dam bé tong
Pam dui: Loai dam st dung U21-75.

Pam mat: Loai dam U7.

Céc thong s6 clia dam dudc cho trong bang sau:

bé tong

Céc chi s6 Don vi tinh uz21 u7
Thai gian dam bé téng giay 30 50
Ban kinh tac dung cm 20-35 20-30
Chiéu sau I6p dam cm 20 -40 10 - 30
Theo dién tich d- m?/gid 20 25
Nang suét uwdc dam
Theo khéi Iuong m’/gid 6 5-7

c). Yéu cau ky thuat trong cong tac d6 bétong

- Do vGi vat liéu

- Thanh phan cét liéu phai phu hop vGi mac thiét ké.

- Chét lugng c6t liéu (d6 sach, ham luong tap chét...) phai dam bao:
+ Ximang: S’ dung ding Mac quy dinh, khéng bi von cuc.

+ Da: Rua sach, ti 1& cac vién det khong qua 25%.

+ Nwéc tron BT: Sach, khéng dung nudc thai, ban, ndc nhiém hoa chat an mon vat

liéu.
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- Déi v6i bétdng thuong phdm

* \/{ta bé tdbng bom 14 bé téng dudc van chuyén bang ap Iuc qua 6ng ciing hoac éng
mém va dudc chay vao vi tri cAn dé bé tong. Bé tdng bom khong chi doi hoi cao vé
mat chat luong ma con yéu cau cao vé tinh dé bom, d6 sut ctia béténg.

* Do d6 bé tdbng bom phai ddm bdo cac yéu cau sau:

* Bé tong bom dudc tlc 1a bé téng di chuyén trong 6ng theo dang hinh tru hoac thdi
bé tong, ngan cach véi thanh éng 1 16p boi tran. LEp béi tron nay 1a 16p vira gom xi
mang, cat va nudc.

* Thiét k& thanh phan hén hop clia bé téng phai ddm bao sao cho théi bé téng qua
dudc nhiing vi tri thu nho clia dudng 6ng va qua dusdc nhimg ddng cong khi bom.
* H6n hdp bé téng bom c¢6 kich thudc t6i da clia c6t liéu 16n & 1/5 - 1/8 dudng kinh
nhd nhat clia 6ng dan. Déi véi c6t liéu hat tron c6 thé 1én t6i 40% dudng kinh trong
nhoé nhat cla 6ng dan.

* Yéu cau vé ndc va doé sut clia bé tdng bom c¢6 lién quan v6i nhau va dudc xem 1a
mot yéu cau cuc ky quan trong. Luong nuéc trong hén hop ¢6 anh hudng téi cudng

d6 hoac dd sut hoac tinh d& bom clia bé téng. Ludng nuéc tron thay déi tuy theo cd

hat t6i da cla c6t liéu va cho tling dod sut khac nhau cua tiing thiét bi bom. Do d6 déi
vGi bé tong bom chon doc do sut hap ly theo tinh nang clia loai may bom st dung va
gilr dugc do sut dé trong qua trinh bom la yéu to rat quan trong. Théng thdng doéi v
bé tong bom d6 sut hop ly la 14 - 16 cm.

* Viéc st dung phu gia dé tang d6 déo cho hén hdp bé téng bom la can thiét bdi vi
khi chon doc 1 loai phu gia phu hop thi tinh dé& bom tang 1&n, gidm kha nang phan
tang va dé boi tron thanh éng ciing tang lén.

* Bé tdng bom phai dudc san xuat véi cac thiét bi cé day chuyén céng nghé hop ly dé
dam bao sai s6 dinh lugng cho phép vé vat liéu, nuéc va chat phu gia st dung.
* Bé tdng bom can dudc van chuyén bang xe tai tron tir noi san xuat dén vi tri bom,

déng thdi diéu chinh téc dd quay cla thung xe sao cho phu hop véi tinh nang ky
thuat cla loai xe s dung.

* Bé tdbng bom ciing nhu cac loai bé tdng khac déu phai c6 cap phdi hop ly méi dam
bao chéat lang.

* H8n hdp bé téng dung cho cédng nghé bom bé téng can c6 thanh phan hat phu hop
véi yéu cau ky thuat cla thiét bi bom, d&c biét phai c6 do lu déng 6n dinh va déng
nhat. Do sut clia bé tong thdng 1a 16n va phai di déo dé bom ddc t6t, néu kho sé kho
bom va nang xuat thap, hao mon thiét bi. Nhung néu bé téng nhao qua thi dé bi phan
tang, dé 1am tac dudng 6ng va tén xi mang dé dam bao cudng do.

- Van chuyén béténg

Viéc van chuyén bé téng tir nai tron dén noi dé bé téng can dam bao:

* S dung phong tién van chuyén hdp ly, tranh dé bé téng bi phan tang, bi chay nudc
xi mang va bi méat nudc do nang, gid.
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* S(t dung thiét bi, nhan Iuc va phuong tién van chuyén can bé tri phti hdp véi khai |-
ong, téc do tron, d6 va dam bé tong.
- D6 bétong
< Khong lam sai léch vi tri c6t thép, vi tri cdp pha va chiéu day I16p bao vé cét
thép.
Khoéng dung dam dui dé dich chuyén ngang bé téng trong cop pha.
Bé téng phai dugc dé lién tuc cho dén khi hoan thanh mét két cdu nao dé theo
qui dinh cla thiét ké.
D& tranh su phan tang, chiéu cao roi tu do cia hdn hop bé tdng khi d6 khéng
dudc vot qua 1.5m.
< Khi dé bé téng c6 chiéu cao roi tu do >1.5 m phai ding mang nghiéng hosc
dng voi voi. Néu chiéu cao >10 m phai ding 6ng voi voi cé thiét bi chdn dong.
< Giam sat chat ché hién trang coffa dd gido va c6t thép trong qua trinh thi cong.
< Miic d6 d6 day bé téng vao cop pha phai pht hop véi sé liéu tinh toan d6 ciing
chiu &p luc ngang ctia coppha do hén hop bé tdng méi d6 gay ra.
Khi trdi ma phai c6 bién phap che chan khéng cho nudc ma rai vao bé tong.
Chiéu day méi I16p d6 bé téng phai can cf vao nang luc trén cu ly van chuyén,
kha nang dam, tinh chat két va diéu kién thai tiét dé quyét dinh, nhng phai
theo quy pham.
< + D6 bé tdng méng: Bam bao nhiing qui dinh trén va bé tdng méng chi dé trén
dém sach trén nén dat cling.
-. Dam bétoéng

X/ X/
L X X4

X/
°e

- P&m bao sau khi dam bé téng dudc dam chat khong bi rd, thdi gian dam bé tong tai
1 vi tri @m bao cho bé téng doc dam kj (nudc xi mang noi 1én mat).

- Khi st dung dam dui buéc di chuyén ctia ddm khoéng vugdt qua 1.5 ban kinh tiét dién
clia ddm va phai cAm sau vao I6p bé téng da dé trudc 10cm.

- Khi c&m dam lai bé tdng thi thoi diém dam thich hdp 1a 1.5+2 gid sau khi d@m |an
th(r nhat (thich hgp vGi bé tong c6 dién tich rong).

d) Bién phap thi céng dé bétdng dai, giang moéng
- Céng tac chuan bi

* Lam nghiém thu van khuén, c6t thép truéc khi d6 bé tong.
* Nh&t sach rac, bui ban trong van khuén.
* T6i dau Ién van khudn dé chéng dinh gitra van khuén va bé téng.
* Céng tac kiém tra bé téng:
* Pay 1a khau quan trong vi n6 anh hudng truc tiép dén chét lugng két cu sau nay.
*Kiém tra bé téng dudc tién hanh trudc khi thi cong (Kiém tra do sut clia bé téng) va
sau khi thi cong (Kiém tra cudng do bé tong).
- Ky thuat a6 béténg

< D6 bé téng dai coc:
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< Bé tong thuong phdm dwdc chuyén bang 6td chuyén dung, sau dé thdng qua

phéu vao xe bom bé téng dé da dén tiing vi tri méng.

May bom dudc bom lién tuc, khi cdn ngliing bom trén 2 gid thi phai thong 6ng

bang nudc dé tranh tc 6ng.

Sau khi nghiém thu toan bd cong tac van khuodn va thép méng thi ti€n hanh

cong tac d6 bé tong mong.

Tréc khi bom phai lam t6t céng tac chuén bi gém cac béc. Kiém tra may bom,

dudng 6ng, kiém tra d6 sut clia bé téng dam bao 14 - 16cm. Trdn ndc ximang

dé boi tron dudng 6ng. Chuan bi s8n sang 3 céng nhan s dung dam dui truc
mém, 2 cong nhan van khuén dé sita chita nhiing hu héng clia van khuén
trong khi d6 (néu cb).

% Thao tac bom chuyén:

% Cho xe chuyén bé tong Ui vao vi tri, quay tron lai mot s& vong réi trat bé téng
vao phéu nap clia bom t6i khi cao hon clra hat clia bom tir 15 + 20cm thi bat
d4u cho bom lam viéc. Khéng khi nao dé bé téng xuéng thap hon mic qui dinh
trén dé tranh lan khi vao éng.

< D6 bé téng dai méng ta tién hanh d8 xa trwdc gan sau, trudc khi d6 ta can kiém
tra lai tim c6t cac truc dinh vi cop pha, 1am vé sinh va t6i nudc cho van khuon.
Vi dién tich dai méng nhé nén khéng cén chia 6 dé d6, khi d6 xuéng méng &
phia d6i c6 ngudi san va méi I6p day tu 25 +30 (cm) ta tién hanh dam [uén,
céng nhan diing trén san céng tac di chuyén voi bom bang thii cong dén cac vi
tri 6, roi két hop véi dam.

% N&u c6 hién tuong bom chuyén kho khan, ap suat trong bom ting cao, dudng

kinh 8ng rung, I&c manh thi phai gidm téc d6 bom, 18y v6 gé dap manh vao cac

doan 6ng cong néu khong hét thi cho may chay ngdc vé ché do hut. Néu
khéng giai quyét dwdc su ¢ thi phai diing may, thao cac doan cut néi déi héng
va cac doan 6ng bi méo, bep dé tim diém tac, théng sach va 13p lai. Néu thdi
gian x{ ly su ¢6 kéo dai qua 15 phat thi cho may ddo bé téng trong phéu nap.

Né&u kéo dai hon 1 gio thi phai ri bd bé tong trong 6ng, bam rira may va dudng

&ng bang nudc xi mang roi mai tiép tuc bom.

Bé tong da tron trong vong 90 phit phai bom hét.

Trinh tu bom:

Tién hanh bom cac méng két hap véi gidng, va c¢6 mong.

Bom mét day chuyén 1a 3 méng (bom két hop dam): méi 1an bom 30 =+

40cm/I6p. Bom méng 1 mét 1an va chuyén sang bom méng 2 trong thdi gian

nay cho cédng nhan dam & méng 1, c& nhu thé dén hét 3 méng thi bom lai

chuyén d&n méng 1 dé bom 16p thi 2.

< Trong suét qua trinh d6 bé téng méng, may bom chi can di chuyén doc theo
chiéu dai céng trinh, véi tay can dai 20m coéng thém hé théng 6ng mém co thé
dan bé téng t6i moi méng trén toan bd mat bang hé dao.

% C8 méng cb kich thudc 300x500x950mm, nén ta cé thé dé bétdng déng véi
béténg dai giang bang bom cé voi voi cong nhan dng trén san cong tac dé di
chuyén voi voi va dam bé tdng c& moéng bang dam dui.

/7
A X4

X/
°e

X/
°e

o%

7/ K/ K/ K/
A X X X R X4
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- Ky thuat dam bétong

< Khi da d6 dugc I16p bé tong day 30cm ta st dung dam dui dé dam bé téng.

< Bé tdbng mdng clia cong trinh Ia khai I6n nén khi thi cong phai dam bao cac yéu

cau:

Chia két cau thanh nhiéu khéi d6 theo chiéu cao.

Bé téng can dudc dé lién tuc thanh nhiéu I6p c6 chiéu day bang nhau phi hop

vGi d4c trung clia may dam s dung theo 1 phuong nhat dinh cho tat ca cac

16p.

Khi dam chd y dang ky thuét:

Khong dgc dam qua lau tai 1 vi tri tranh hién tong phan tang. (Thoi gian dam1

ché < 30s).

% DAam cho dén khi tao vi tri dm ndi nudc xi mang bé mat va khéng con néi bot
khi thi c6 thé nguing lai.

< L&y chiéu day I6p d6 < 1.25 chiéu dai clia bdé phan chan déng. V6i chiéu cao
dai moéng la 0,8m sé chia 1am 3 16p méi 16p day 0,3m.

< Buwdc tién clia dam lay a < 1,5R

% R:la ban kinh tac déng clia dam.

X/ /7
L X X4

L,oK

9550

AV
e
< DAam dui phai &n sau xuéng 16p bé téng déi 5 + 10cm dé lién két hai I6p Véi
nhau.
< Khi dam khéng dé chay cham vao c6t thép vi vay dam sé lam rung c6t thép
phia dGi lam bé tong da ninh két bi pha hong, Giam luc bam dinh gilta cét thép
va bé téng.
< Khi rat dam ra khdi bé tébng phai rat tur tir tranh tao 16 héng trong bé téng.
e Hut nudc trong bé tong:

200 230 230 230,

— .
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R/
L X4

X/
°e

R/
L X4

Théng thudng luong nudc phai cho vao bé téng du nhiéu so vdéi lugng nudc cho
thuy hoa xi mang. Sau khi dam bé tong, hat bét ludng nudc |a bién phap tot dé
tang chat luong bé téng. Dlung td&m chan khong dé hat sau khi dam bé téng, c6
thé hut tir 15 + 20% ndc.

Viéc hut néc tac dong doc theo chiéu sdu khong qua 25cm. Trinh tu thao tac
hat nh sau: Sau khi d@@m xong, nhanh chéng can phang mat bé tdng. Trong
vong 15 phat tir khi dam xong, dat ban hat nuéc nén mat bé tong hat nwée
ngay. D6 hat chan khéng phai nhé han 500mm Hg véi tdm nho, 350mm Hg véi
tdm 16n. Khi chiéu day két cau can hat néc nhé hon 200mm phai hat dgc khong
it hon 15% nudc cho vao bé tdng va khong it hon 5 lit cho mét m? tdm chéan
khong.

V@i bé tong mac 140 + 250, d6 sut Abrams cla bé tong 4 +~ 6cm, d6 chan
khéng 500mm Hg, bé téng day 10, 20, 30 cm thi hat 9.26 va 30 phat. Con ché
tao loai khudén hat nGc cho canh va day két cau.

- Cong tac bao dudng bétdéng dai, giang méng.

7
L X4

Ngay khi d6 bé téng xong, phai che phli cho mat bé téng. T6t nhat nhiing chéat
che phti chita &m dé bé téng vira khéng chiu tac dong clia anh nang vira khong
bi b6c hai n6c mau. Khi bé tdng dat 5kg/cm? (tic Ia sau 2.5 + 5h) bat dau téi
nwdc thdng xuyén gitr &m cho bé toéng.

S6 lan t6i nwéc tuy theo vung khi hau & néc ta. Ban ngay déu phai twéi cho mat
chat phli dgc 4m, ban dém c6 thé khong cén t6i. Tai cac viing c6 gié Lao phai
t6i ca ban dém.

Van khudn thanh cé thé da khi bé tong dat 12kg/cm?, tic 1a khoang 24h vao
mua hé va 48h vao mua déng. Thdi gian c6 thé van khudn khac xem & phan
van khudn.
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~ N

PHAN VUNG KHi HAU BD BETONG

BAN DO Hodng 3

PHAN VUNG KHi HAU

(Theq yéu cau bdo dudng batong) ;

N Ranh gid cic ving

TrudngSa

e)Thao dd c6p pha méng

H )
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R th
BD 50-55 | 40 - 50
Teo 3 4
K M
o In-vil | vl -1
D 55- | 35-
t
T= 4 2
K M
V- Xl Xl -1V
R th
BD 70 30
t
Teo 6 1

- C6p pha thanh méng sau khi d6 béténg 1-3 ngay khi ma bétdng dat cudng doé
25kG/cm? thi ti€n hanh thao d&. Viéc thdo dd ti€n hanh ngudc véi khi I&p dung. Nh-
ung G day bétdng moéng cla ta la béténg khéi I6n nén kéo dai thai gian hon khi thao

da.

- D6 bam dinh clia bé téng va van khuon tang theo thdi gian. D6i véi méng binh
thudng thi sau 1+3 ngay la c6 thé thao d& van khuén dugc réi. BSi vay khi thi cong
l&p dung van khuén can cha y st dung chat dju chéng dinh cho van khuén.

- Van khuén dudc thao dd bang thii cong va tap két vé nai quy dinh, khéng lam cén

tré cho cac cong tac tiép theo.
5)Thi cong 1ap dat ho méng va ton nén.

- Sau khi thi cong xong bé tong dai va giang moéng ta sé& ti€én hanh 14p dit ho méng.

Tién hanh 1ap dat theo 2 phan

Phan 1: Lap dat ho mong tir day ho dao dén cot thién nhién
Phan 2: Toén nén tir ¢6t thién nhién dén cot méit nén theo thiét k&: +0,000m
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- Yéu céu k¥ thuat doi véi cong tac lap dat:

/7
0.0

/7
0'0

\/
0‘0

/7
°e

Sau khi bé tong dai va ca phan cot tGi cot mat nén da dugc thi cong xong thi ti€n
hanh 14p dat bang thi cong, khong dgc dung mdy bai 1€ véng viu trén mit bang
s& gay trd ngai cho mdy, hon nita may c6 thé va dap vao phan cot da do t6i cot
mit nén.

Khi thi cong dap dat phai ddm bao dat nén c6 do 4am trong pham vi khong ché:
dat kho cén t6i thém nudc; dat qud uSt can phai c6 bién phap giam do am, dé dat
nén dugc dam chit, ddm bao theo thiét ké.

Véi dat dap ho méng, néu sir dung dat dao tan dung thi phai dam bao chat luong.
Khong nén rai 16p dat ddm qua mong nhu vay sé lam pha huy céu tric dat.

Bé tong dung dé d6 giang mong dai mong la bé tong thuong pham sir dung xe
chd chuyén dyung dé tranh sy phéan tang bé tong trong lic chuyén cho thung chira
phai quay tu tu. St dung thiét bi, nhan lyc va sé xe van chuyén phu hop véi
khdi lugng bé tong do.

Phai xét dén thoi gian van chuyén bao gdm ca thoi gian d6 va dam bé tong
khong vuot qua thoi gian dong két cia vira xi mang (sau khi tron khoang 2
gio). Bé tong thuong pham chd téi cong trinh phai dugc kiém tra chat lugng
dam bao d6 sut yéu cau SW = 8 +12.

Qua trinh d6 bé tong.

Chuén bi may moéc thiét bi, nhan luc, xe bé tong dén theo tién do tap két gén
vi tri d6. Chuén bi dam dui, day dan dién, chuan bi mat bang thi cong. Pua
xe bé tong va xe bom bé tong vao vi tri udém tay can xe bom sao cho co6 kha
nang voi duogc vi tri can do, sau do gap can lai, dinh vi bom chac chan bang
cac chan kich ¢ 4 goc. Ta lap thém voi cao su vao dau ong bom.
Kiém tra van khuon, san cong tac phai chic chin, kiém tra cac diém ké cot
thép, 16p bao vé bé tong, don v¢ sinh van khuodn.

Cong tac do bé tong bang xe bom.
Trudce khi bom phai trang dng bom bing nude xi ming. Khi bom c6 mot sb
cong nhan lam nhiém vu di€u chinh voi bom vao vi tri can d6 (di€u chinh
phan voi cao su mém).
D6 bé tong thanh timg 16p day 20 + 25cm, d6 dén dau dam dén d6. Thoi
gian dam dung quy dinh tranh phan tang bé tong. Khi rat dam Ién phai rat tir
tir khong dugce tat dién. Thoi gian dam tai mot vi tri dam bao bé tong duoc
dam k¥ dén khi vira xi mang n6i vang 1én mat va ndi bot khi.

Thao d& van khuodn dai, giing méng.

% Cac van khuon khong chiu lyc nén sau khi d6 bé tong 2 ngay thi tién hanh thao

dd theo nguyén tic lap sau thi thao trudc va nguoc lai.

¢ TO chuc thi cong dai mong, giang mong.
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% T6 chuc thi cong bé tong cot thép dai, giang mong dugce tién hanh theo phuong
phap day chuyén. Tuy vao khéi luong va cong viéc ma tién hanh lam ngan ngay
hay dai ngdy nhim dam bao nhan cong trén cong trudng khéng qua dong hoic
qua it tai mot thoi diém nao do.

% Cac bang thong ké khéi luong thi cong mong xem phu luc.

8.3 An toan lao ddng khi thi cdng phan ngdm

-Nhirng suw cb thwdng xay ra khi thi cong dwdi dat.

R/
0‘0

L)

L)

-Pang dao dat thi gip mua to: Phai 1ap tic dung cac loai dé che mua cho
hé dao, sao cho lugng nudc mua chay xudng hd dao la it nhat, dong thoi
phai tién hanh bom ngay luong nu6e mua chay xuéng hé, tranh gay ra sut
16 thanh hé dao, giy w6t nén dat lam kho khin cho viée thi cong dao va
van chuyén dat. Truong hop dat duge van chuyén bang 6t6 1én xudng theo
cac dbc ta phai co ranh thoat nude, khong dé nudc chay ty do xudng hd
dao.

-Gip tai bun trong hd dao: Khi cong trinh nam ¢ ving dong bang hay ven
bién thi hién tugng nay hay gip do nén dit trudc day 1a ao ho bi san lap
hogc trude day 1a nhiing h6 bom dé lai trong chién tranh, né dugc lap day
bang rac va cac phé thai xdy dung khi gap hién tugng nay ta phai vét sach
lay hét phan bun rac va phé thai trong pham vi dai mong. Néu 16p bun bi
lay di sau qua so voi day cua dai mong sap thi cong thi ta phai lap lai bang
cat hodc dat ning dam bao 6n dinh cho viéc thi cong san ting ham.

-Gip da md coi trong thi cong dao dat cho dai mong: Phai pha di, viéc pha
tuyét d6i khong dugce dung stc nd, dam bao an toan cho cong trinh. Phai
tim nguoi c6 kinh nghiém pha da dé 1am viéc nay, pha theo thé da dung cu
1a duc, choong, baa, da phai duoc 14y di qua hét 16p day cua dai mong.

-Néu dao thdy vat ngdm nhu duong 6ng, diy dién ngam (dién thoai, dién
sinh hoat) thi phai duing ngay lai va bao cao cho cac bén co quan hiru trach
dé tim bién phap giai quyét. Néu gip céc di tich vin hoa co dai phai ngiing
thi cong ngay, bao cho co quan hitu trach biét, gip md ma thi phai nhanh
chong thu don theo ding quy dinh cua dia phuong trong cong viéc di
chuyén md ma sét lai.

Gap tai khi doc: Phai cho cong nhan ngumg thi cong ngay, chi khi nao hut
khi méi duoc tiép tuc lam viéc.

lao dong trong thi cdng dao dat tang ham:

Phai lam rio chan xung quanh khu vyc thi cong, ban dém phai c6 den bao
hiéu, trach viéc ban dém ngudi bi ngi, thut xudng hé dao.

Khong dugc dao dat theo kiéu ham éch tranh sap vach dat.

Cong nhan thi cong khong duoc ngdi nghi dudi chan mai déc dat, trach
hién tugng sut 1& bat ngoi.
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Cong nhan thi cong phai tuyét déi‘ chap hanh noéi quy, ky luat lao dong,
phai c6 mii bao hiém, day, ung, quan ao, gang tay bao ho lao dong, ké ca
kinh bao ho tranh bui.

Phai thuong xuyén kiém tra day céap, day cau dat.

Lbi 1én xuong hb dao cho cong nhan phai c6 thang Ién xudng, thang phai
chéc chén, chiu duoc tai trong yéu cau.

Khi dang dao gip phai tai khi doc thi phai nghi ngay, kiém tra d6 doc hai,
dung quat gi¢ dé thong khi doc, cong nhan can dugc trang bi mat la phong
doc va tho bang binh 6xy ca nhan.

Hét strc luu tim dén hé duong ong, dudng cap con ¢ hd dao, tranh va cham
khi chua c6 bién phap di chuyén.

May dao khong di chuyén khi géu day dat, khong di lai trong pham vi ban
kinh hoat dong cua xe, may, gau.

DBuong day dién phuc vu cho quat gi6 va cho chiéu sang phai dung day cap
boc, cac mdi ndi day phai duoc boc kin, tranh ro ri dién ra ngoai nén dat,
day dién phai duogc treo 1én céc gia 3 chan.

Viéc thong gi6 phai dam bao yéu cau, tranh gay ngat do thiéu 6xy dudi hd
dao.

Chiéu sang phai ¢dam bao nguoi cong nhan nhin rd myc tiéu minh lam viéc,
duong giao thong trong hd dao ting ham phai duge thap dién sang, cong
nhan c6 thé di chuyén dé dang trong long tang him, anh sang phai du,
tranh cho cong nhan bi nga, bi trugt trong qua trinh lao dong.

-Vé sinh méi trvong.

qua trinh thi cong phén ngam thi vé sinh méi trudng can duoc quan tam ding

muc. Thu -

Trong nhat 13 s6 luong may moc lam viéc kha lon, mirc d6 gay on clng

cao, dic biét la may cong nhan truc tlep thi cong dudi hd dao. Khi thi cong dao dat s&
gy ban, 6 nhiém thi cong duéi long dat s€ gdy anh huong truc tiép dén nguoi thi cong
dao dat vi vay phai tim bién phap giam tleng on, phai c6 mii bao cach am cho nguoi lai
may cling nhu cho moéi truong do bun dat, nudc thai. Phai c6 quy trinh 1 rang noi d6
phé thai, chap hanh dung v€ sinh mé1 truong. Otd cho dat hay phé thai phai c6 thung
kin, bit bat dé tranh 10 ri ra duong phd, va bui ban vao khong khi. Viéc van chuyén
chat thai nhu bun dat, rac rudi chi duoc thue hién tir 10 h téi dén 5h sang.
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Chuong 6
THI CONG PHAN THAN VA HOAN THIEN
6.1 Lap bién phap ki thuat thi céng phan than
6.1.1 Giai phdp thi céng chung cho phan than céng trinh :

- Phan than cong trinh dugc thi cong theo cong ngh¢ thi cong bétong cot thép
toan khdi, bao gdm 3 cong tic chinh cho cac cau kién la: van khuon, cot thép va
béténg. Qua trinh thi céng duogc tinh toan cu thé vé mit ky thuat cling nhu t6 chirc
quan ly, dam bao thyc hién cac cong tac mot cach tuan ty, nhip nhang v6i chat luong
t6t va tién do hop 1y dit ra.

- Cong tac van khudn: Pé thuan tién cho qua trinh thi cong lap dung va thao d,
dam bao chat lugng thi cong, dam bao vi¢c luan chuyén van khuon té1 da, phan than
cong trinh cling dugc sir dung h¢ van khudn dinh hinh bang thép, két hop vdoi hé da
gido bang gido pal. H¢ thong van khuon va cdt chong dugc kiém tra chat lugng trude
khi thi cong dé dam bao chat lugng thi cong, mat khac cling dugc sir dung luan chuyén
lién tuc nham dat hi¢u qua kinh té trong thi cong.

- Cong tac cot thép: Cot thép duoc tlen hanh gia cong tai cong truong. Viéc van
chuyen du trit duge tinh toan phit hop véi tién do thi cong chung, dam bao yéu cau vé
chat lugng.

- Cong tac bétong: Pé dam bao chét lwong va ddy nhanh tién do thi cong, ta sir
dung bétong thuong pham cho toan bo cong trinh. Bétong dam san dugc do toan khoi
nén ta st dung bom tinh. Néu chiéu cao bom khong du c6 thé bo tri tram bom trung
gian. Bétong cot, vach, 161 c6 khoi lugng nhod, néu st dung bom s€ gay lang phi nang
suat may. Do do6, co6 thé dung can truc dé€ doé bétong cot, vach.

6.1.2 Hé théng van khuén, xa gé va cét chéng str dung cho céng trinh :
6.1.2.1 Van khuon :
- Van khuon sir dung 1a van khuon thép dinh hinh cua cong ty Hoa Phat cung
cap. B9 van khuén bao gom :
+ Cac tdm van khuoén chinh va cic tdm goc (trong va ngoai). Van khudn nay
duoc ché tao bang thép day 3-5 mm
+ Céc phu kién lién két : moc kep chit U, chét chit L.
+ Thanh chdng kim loai.
- Dung bd van khudn kim loai vi né c¢6 nhitng wu diém sau:
+ C6 tinh "van nang" dugc 1ép ghép cho céc ddi tuong két cAu khac nhau: mong
khoi 16n, san, dam, cot, bé ...
+ Trong luong cac van nho, thich hop cho viéc van chuyén lap, thao bang thu
cong.
+ Pam bao bé mit bé mit van khudn phang nhin

+ Kha néng luan chuyén dugc nhicu lan
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Ta c6 bang thong ké cac loai van khuon str dung trong cong trinh nhu sau:

Bang 6-1. Cac loai van khuon

Ki hi¢u Kich thudc Ki hi¢u Kich thudc
HP 1550 1500x500x55 J 1500 1500x50x50
HP 1250 1200x500x55 J 1200 1200x50x50
HP 0950 900x500x55 J 0900 900x50x50
HP 0650 600x500x55 J 0600 600x50x50
HP 1540 1500x400x55 T 1515 1500x150x150x55
HP 1240 1200x400x55 T 1215 1200x150x150x55
HP 0940 900x400x55 T 0915 900x150x150x55
HP 0640 600x400x55 T 0615 600x150x150x55
HP 1530 1500x300x55 N 1510 1500x100x100x55
HP 1230 1200x300x55 N 1210 1200x100x100x55
HP 0930 900x300x55 N 0910 900x100x100x55
HP 0630 600x300x55 N 0610 600x100x100x55
HP 1525 1500x250x55 L 200-300 200x200
HP 1225 1200x250x55 250x250
HP 0925 900x250x55 300x300
HP 0625 600x250x55
HP 1522 1500x220x55 L 350-450 350x350
HP 1222 1200x220x55 400x400
HP 0922 900x220x55 450x450
HP 0622 600x220x55
HP 1520 1500x200x55 L 500-600 500x500
HP 1220 1200x200x55 550x550
HP 0920 900x200x55 600x600
HP 0620 600x200x55
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- Cac dic tinh k¥ thuat cta tam van khudn st dung chinh dugc néu trong bang

sau.
Bang 6-2. Cac dic tinh Kk thuit ciia tim van khudn
S6 hiéu van Kich thwéc (mm) J (cm? W (cm?)
khuon
HP 1535 1500 x 300 x 55 28,46 6,55
HP 1525 1500 x 250 x 55 22,58 4,57
HP 1520 1500 x 200 x 55 20,02 4,42
Bang 6-3. Cac dic tinh ky thuit cia tim van khudn goc trong

S6 hiéu van Dai (mm) Réng (mm) Cao (mm)
kKhuén
T 1515 1500 150 55
T 1215 1200 150 55
T 0915 900 150 55
T 0615 600 150 55

Bing 6-4. Cac diic tinh ky thuit ciia tim van khudn goc ngoai

$6 hiéu van Dai (mm) Réng (mm) Cao (mm)
khuon
N 1510 1500 100 55
N 1210 1200 100 55
N 0910 900 100 55
N 0610 600 100 55

6.1.2.2 Xa gb

- Str dung hé xa gd bang gb véi kich thude cdu kién chinh 1a 100 x 120

- Thong s6 vé vat liéu go nhu sau:
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+ Gd nhom 1V : trong luong riéng: v = 780 kG/cm3

+ tng suit cho phép cua gb: [c]e5= 110 kG/cm2

+ Mddun dan hdi cua gd: E = 1,2.10° kG/cm2
6.1.2.3 Hé gido chdng (da gido) :

C6 nhiéu loai gido nhung gido Pal c6 nhirng wu diém ndi bat so v6i nhitng loai
giao khac

- Uu diém cua gido pal :

+ Gido pal 1a mot chan chéng van ning bao dam an toan va kinh té.

+ Gido pal c¢6 thé sir dung thich hop cho moi cong trinh xay dung véi
nhiing két cau nang dat ¢ do cao lon.

+ Gido pal lam béng thép nhe, don gian, thuan tién cho viéc lép dung,
thdo do, van chuyén nén gidm gié thanh cong trinh.

Do d6 ta str dung gido t6 hop pal do hing Hoa Phét ché tao va cung cap.

- Céu tao gido pal :Giao pal dugc thiét ké trén co sé mot hé khung tam giac duoc
1ap dung theo kiéu tam giac hoac tir giac. B phu kién bao gom:

+ Phan khung tam giac tiéu chuan.
+ Thanh giang chéo va giang ngang.
+ Kich chan cot va dau cot.

+ Khop ndi khung.
+ Chét giit khop ndi.

- Bang do cao va tai trong cho phép :

Lwc gi®i han cua cot

X X 35.3 | 229 | 16.0 11.8 |9.05|7.17 | 5.81
chong (Tan)

Chiéu cao (m) 6 75 9 105 | 12 [ 135 | 15
Tuong ung véi s6 ting 4 5 6 7 8 9 10
- Trinh tu ldp dyung :

+ Pit bo kich (gdm dé va kich), lién két cac bo kich v6i nhau bang giang
nam ngang va giang chéo.

+ Lip khung tam giac vao timg b kich, diéu chinh cac bd phan cudi cia
khung tam gidc ti€p xuc voi dai 6c canh.

+ Lap tiép cac thanh giang nam ngang va giang chéo.

+ Long khop ndi va 1am chat ching bang chét gitr. Sau d6 chéng thém
mot khung phu 1én trén.

+ Lap céc kich d& phia trén.
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o + Toan bg hé thong cua gia d& khung tam giac sau khi lap dung xong cb
thé di€u chinh chiéu cao nho hé kich dudi trong khodng tir 0 dén 750 mm.

- Trong khi lip dung chan chdng gido pal can chi ¥ nhitng diém sau :

7 ot Leip cic thanh giang ngang theo hai phuong vuéng goc va chéng
chuyén vi bang giang chéo. Trong khi dung lap khong duoc thay thé cac bo phan va
phu kién cuia gido bang cac do vat khac.

+ Toan bd hé chan chdng phai duoc lién két virng chic va diéu chinh cao
thap bang cac dai 6c canh cua cac bo kich.
+ Phai diéu chinh khép nbi ding vi tri dé lap duge chdt giit khép nbi.
- Cong tac thi cong phan than dugc tién hanh ngay sau khi d6 bé tong dai mong.
Vig¢c t6 chirc thi cong phai tién hanh chat ché, hop 1y, ddm bao luong k¥ thuat an toan.

e

| T T
— o
Lm0 ] L
PAL MINH KHAI  LENEX

CAU TAO KHUNG GIAO THEP

*Chon cdy chong cot
Str dung cay chong don kim loai LENEX. Dua vao stc chiu tai va chiéu dai ta chon cay
chong loai V1 ctia hang LENEX c6 cic thong so sau:

Chiéu dai 16n nhat 3300mm
Chiéu dai nhé nhat 1800mm
Chiéu dai 6ng trén 1800mm

Chiéu dai doan 6ng diéu chinh  120mm
Stic chiu tai 16n nhat khi Lmin 2200kG
Stic chiu tai 16n nhat khi Lmax ~ 1700kG
Trong lugng 12,3kG
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6.2 Tinh toan van khuén, xa g6, cét chdng

6.2.1 Tinh toan van khuén cho cét
6.2.1.1 Théng sb thiét ké :

- Thiét ké van khuén cho cot giira chit nhat( khung truc 4), ting 4 véi kich
thudce hinh hoc:

+ Tiét dién cot b x h =300 x 800 mm
+ Chiéu cao ting H=3,6m

- T6 hop van khuon: dung van khudn thép dinh hinh véi cac tim c6 chiéu rong
14 300 va 200 mm.

Do viéc d6 bétong cot chi tién hanh dén cdt ddy ddm nén van khuon thiét ké chi
lay chi¢u cao khoang 3,6-0,7 = 2,9 m

+ Canh 300 mm : dung 1tdm hp 300mm

+ Canh 800: dung 2 tAm 400mm

+ Chiéu cao van khuon 2900 mm:
6.2.1.2 Xac dinh tai trong :

- Tai trong tinh tAm van khuon cot bao gém cac luc tac dung theo
phuong ngang, khong tinh trong lugng ban than cua bétong, cot thép, van khuodn.

- ap luc ngang tdi da cua vira bétong tuoi:
q:'= n.y.H = 1,3.2500.0,8=2275 (kG/m?)

(H = 0,7m 1a chiéu cao tinh 4p lyc ngang ctia bétong méi do khi ding dam dui)
- Tai trong khi d6 bétong bang can truc va thing do:
q5 = 1,3.400 = 520 (kG/m?)
- Tai trong khi ddm bétong bang may:
t=1,3.200 = 260 (kG/m?)
- Do khi d6 bétong cot thi chi d6 hodc dAm nén ta cé tai trong ngang phan bd tac
dung trén van khuon la:
q" = qY + q", = 2275 + 520 = 2795 (kG/m?)

- Tai trong phan bé theo chiéu dai mot tAm van khuén rong 300 la:
p"=q"b=2795.0,3 = 838,5 (kG/m) = 8,385 (kG/cm)
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Hinh 6-1. So' d6 tinh van khudn cot
6.2.1.3 Tinh toan khoang cach géng :
a/ Tinh toan theo diéu kién bén cta van khuon :
- Goi |y 1a khoang cach cac gong cot theo phuong dung. So d6 tinh van khuon 1a
dam lién tuc vé&i goi tua tai vi tri cac gong, nhip dam 1a I,
- Diéu kién bén:

g2s[:ﬂV=R.vv

ttl

p

Mmax = .
10
- Tudotaco:

10. 0 W
<[00 W 102100655 _ g s
P 8,385

b/ Tinh toan theo diéu kién vong cua van khuén :

- Tai trong tinh toan vong la:
P = (2500.0,8+ 400).0,3 = 645 (kG/m) = 6,45 (kG/cm)

- Do vOng cta tam van khuon tinh theo cong thirc cua dam lién tuc
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* =3/ 200.p° 400.6,45

* Nhu vdy véi cot do béténg co chidu cao 2,9 m, ta bd tri 5 gong, khoang cach

cac gong l1a 0,6 m, thoda man céac diéu kién bén va vong da tinh toan & trén.
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VAN KHUON cOT

() VAN KHUON DINH HINH
(2)DAN GIAO

@) GONG COT

@) THANH CHONG XIEN THEP
() DAY CANG

®) TANG PO

(7) KHUNG DINH VI

(8) THEP HINH CHU €100

@) THANH CHONG GO 100X100
{0) BULONG

) MOC GIUTAY KEP

12) CHOT

&) CUA VE SINH
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MAT CAT A-A

Hinh 6-2. Van khuon ¢t
6.2.2 Tinh todn vdn khuén, xa gé, cét chéng cho dam chinh kich thwéc 300x700
6.2.2.1 Thong sb thiét ké :
- Thiét ké van khudn cho dam khung tryc 4 véi kich thude hinh hoc:
+ Tiét dién dam b x h = 300 x 700
+ Pay dam rong 350: dung 1 tAm 300 ghép chay doc chiéu dai

+Thanh dim cao 700( trir di san day 100 mm): dung 1 tam 300,1 tim 200
ghép chay doc chiu dai dam va 1 tam goc 100 doi voi dam ¢ goc trong dam bién , con
gbc ngoai 3 tam 300

dam gitta ding 1 tim 300, 1 tim 200 va 1 tim gbc 100

6.2.2.2 Thiét k& van khuén day dam :
a/ So d6 tinh:
-Coi van day nhu mot dam lién tuc ké trén cac géi tua la cac cot chéng, chiu tai
trong phan bd déu. Khoang cach gitta cac cot chong dugce thiét ké dam bao van day
dam khong bi mat 6n dinh va bién dang.
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g=9,843kg/cm
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Hinh 6-3. So’ d6 tinh van day dam
b/ Xéc dinh tai trong :

- Tai trong tinh van khu6n day dam bao gém cac lyc tac dung theo phuong ding,
tinh dén ca trong lugng ban than cua bétong, cot thép, van khuon.
- Trong lwong ban than bétong cot thép
91 = NYoetong-Naam = 1,2.2500.0,7 = 2100 (KG/m?)

- Trong Iugng ban than van khuon :
q%= 1,1.69,83 = 76,81 (kG/m?)

- Tai trong khi d6 bétong dim bang bom bétong:
q%=1,3.400 = 520 (kG/m®)

- Tai trong khi ddm bétong bang may:
t=1,3.200 = 260 (kG/m?)

- Tai trong do ngudi va phuong tién thi cong:
q" =1,3.250 = 325 (kG/m?)

- Tong tai trong dimg phan bé tic dung trén van khuon la:
q" = 2100 + 76,81+ 520 + 260 + 325 = 3281,81 (kG/m?)

- Tai trong phan b theo chiéu dai mot tam van khudn rong 300 14
q" = q"b =3281,81.0,3 = 9843(kG/m) = 9,843 (kG/cm)
b/ Tinh toan khoang cach xa gb d& van day :

* Theo di€u kién bén cta tam van khuon :

3 : . 2
Momen [6n nhat do tai trong gay ra cho van la: M = ql_O . (Lay mau bang 10
do c6 ké dén su khong dong nhét cta vén).
Pé dam béo diéu kién vé do bén cho xa g6 thi:
q" 2
M < [M] = Txg < [c].W
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10. 0 W
=>| < o 10.21008,55 _, g g(cm)
q 11,43

* Theo di€u kién vong ctua tam van khuon:

- Tai trong tiéu chuan dé tinh vdng 1a:

q°=(2500.0,5 + 69,83 + 400 + 200 + 250).0,35 = 477,4 (kG/m) = 4,774
(kG/cm)

- Khoang cach xa g6 yéu cau:

6
, < 128 EtJ 128.2,1.10°.28, 46 _158,8(cm)
400 q° 400.4,774

* Nhu vay ta chon khoang cach xa gd va cot chdng cho van day dam 1a 1,2m,
thoa man cac dieu kién da tinh toan ¢ trén.
6.2.2.3 Thiét ké van khuén thanh dam :

- V& 1y thuyét, tai trong tac dung 1én thanh dam ludn nho hon tai trong tac dung
lén day dam trong qua trinh thi cong boi khong ké dén tai trong do nguoi va phuong
tién. Mit khac, khi cdu tao van khuén, van khuon thanh dugc gilr boi hé thanh nep
dung va chong xién. Cac thanh chéng xién ném tai vi tri cot chdng cua van day. Do
d6, van khuén thanh dam duogc chong theo cdu tao, véi khoang cach nep dung va
chbng xién bang khoang cach xa go d& van day 1a 1,2m. Cac diéu kién vé cuong do va
do vong chic chin duge dam bao.

AN

Hinh 6-4. Van khudn dim giira san
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|

Hinh 6-5. Van khuén dam bién, san

VAN KHUON DAM:

. VAN KHUON SAN

.BO GO

. XA GO NGANG DS VAN KHUON SAN 8X10 CM
. XA GO DOC DS VAN KHUON SAN 10X12 CM
GIAO PAL

. XA GO NGANG DO VAN KHUON DAM 8X10 CM
. XA DOC DS VAN KHUON DAM 10X12 CM

. VAN THANH DAM

9. THANH CHONG XIEN

10. THANH CHONG DUNG

11. VAN DAY DAM

12. THANH TRUCT GOC

13. TAM GOC TRONG

©® NO N W N —

6.2.3 Tinh todn van khuén, xa gé, cét chéng cho san
(Thiét ké cho san tang 4 lam dién hinh)
- San dién hinh 14 san bétong day 10 cm. Ta dung cac tim van khudn 300 x 1500
t0 hop cho cac 6 san. Cac khu vuc thura thiéu c6 thé gia c6 thém bang van khudn go.
- So d6 tinh: Cat ra mot dai ban rong 1 m. Coi dai ban lam viéc nhu mot dam lién
tuc cd cac goi tua la cac thanh xa g6. Chiu tai trong phan bo déu.
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g=3,51kg/cm
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Hinh 6-6. So' d6 tinh van khuén san

6.2.3.2 Xac dinh tai trong: ’
- Trong luong ban than bétong cot thép :

0} = NYbetong-Nsan = 1,2.2500.0,1 = 300 (KG/m?)

- Trong luong ban than van khuon :
q%= 1,1.69,83 = 76,81 (kG/m?)

- Tai trong khi d6 bétong dam bang bom bétong:
t=1,3.400 = 520 (kG/m?)

- Tai trong khi ddm bétong bang may:
t=1,3.200 = 260 (kG/m?)

- Tai trong do ngudi va phuong tién thi cong:
q" =1,3.250 = 325 (kG/m?)

- Tong tai trong ding phan bd tac dung trén van khudn la:
q" =300 + 76,81 + 520 + 260 + 325 ~ 1482 (kG/m?)

- Tai trong phan bé theo chiéu dai mot tim van khuén rong 300 la:
q" = q"b = 1482.0,3 = 444 (kG/m) = 4,44 (kG/cm)

- Tai trong tiéu chuan dung tinh d6 vdng 1a:
g = (2500.0,1 + 69,83 + 400 + 200 + 250).0,3
=351 (kG/m) = 3,51 (kG/cm)

6.2.3.3 Tinh khoang cach xa gb phu:

- Theo diéu kién bén cta tim van khuon:
2
Momen 16n nhit do tai trong gay ra cho van 1a: M = E . (Ldy miu bang 10

do c6 ké dén su khong dong nhat ctia van).
bé dam bao diéu kién vé dg bén cho xa go thi:
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ttyl 2
a4 Ixg

M < [M] = <[c].W

10
10.0 W
g [0 W 02100655 L0
° q 4,44

- Theo di€u kién vOng cta tam van khudn:

6
i< 128.5.3 _[1282110°28,46 o0
400.q 400.3,51

- Nhu vy ta chon khoang cich xa gbd phu cho véan san 1a 0,8 m, thoa mén cac
di€u kién da tinh toan & trén. Ngoai ra con du tru truong hop xa go chinh chi bo tri
theo 1 loai khodng cach 1a 1,2m do dinh hinh cua gido pal.

6.2.3.4 Tinh khoang cach xa gb chinh:

- -Xa g6 chinh dugc chdng d& bang hé gido pal nén khoang cach giira cac thanh
co dinh la 1,2 m do t}'nh dinh hiph cua hé ‘giéo. Chon kich ‘Ehuc'rc ca hai loai g(é g6 la go
100 x 120 mm. So d6 tinh xa g6 phu la dam lién tuc voi goi tua 1a cac xa g6 chinh. Ta
tién hanh viéc kiém tra kha nang chiu lyc va d¢ vong cua xa g6 phu khi khoang cach
gitra cac xa go chinh 1a 1,2m

- Tai trong tinh toan phan bé theo chiéu dai xa gd phu:
p" = q"l" = 1482.0,8 = 1186 (kG/m) = 11,86 (kG/cm)

- Tai trong tiéu chuan dung tinh vong, phan bd theo chiéu dai xa go phu:
p° = (2500.0,1 + 69,83 + 400 + 200 + 250).0,8 = 936(kG/m) =
9,36(kG/cm)

- Kiém tra kha nang chiu lyc cua xa gé phu:
_plly  11,86.120° 10.12?

Mo == =21348< & W =110. =26400(kGem).  Thod
man
- Kiém tra d¢ vong cia xa gb phu
RN 4 I
L L86120° 15 ¢~ e 1204 aem) Thoa
128E.J 128.1,2.10°.(10.12° /12) 400 400
man

Nhu vay khoang cach xa gd phu 1a 0,8m thoa man cac diéu kién trén. Khoang
cach xa go chinh lay theo m6 dun gido pal 1a 1,2 m..

6.3 Tinh toan khéi lwong cdng viéc cho thi cong béténg codt thép toan
khoi
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- Viéc tinh toan khéi lugng cong tac bétdong, van khuon, thép duoc thé hién cu
thé trong bang tinh excel. Nguyén tac tinh toan cho tirng cong tac nhu sau :

6.3.1 Khéi lwong céng tdc bétong

- Tung cau kién (coc, tuong, dai coc, gifmg mong, cot, dam, san...) duoc théng
ké véi kich thudce va so lugng theo thiét ke.

- Tinh to4n thé tich thuc cta bétong theo cac kich thudc cAu kién da nhap. pé
dam bao tinh chinh xac tuong do6i thi khi tinh thé tich bétong cho cot s€ khong ké
chi€u cao dam.

- Viéc tinh khi lwong ban dau dugce tinh riéng cho phan ngam va phan than, ranh
gidi 1a san tang trét tai cot +0.00

Chi tiét thong ké khéi lwong cong tac bé tong xem phy lyc.

6.3.2 Khéi lwong céng tdc van khuén

- Van khuon duogc tinh dua trén dién tich cac bé mat cu kién c6 thiét ké lép dung
van khuon.

- Viéc tinh toan chi cho két qua 1a dién tich tong cua cic tAm van khuén, trong do
khong ke téi1 khoi lugng cu thé ctua thanh chong, xa go, nep, neo trong. ..

Chi thiét thong ké khoi luong cong tac van khudn xem phu luc.

6.3.3 Khéi lwrong céng téc cot thép

- Vi€e tinh khéi lwong cua cot thép dua trén ham luong cot thép gia thiét cho
tig ciu kién do khong c6 ham luong thire té cta ct thép thiét ké cho toan cong trinh.
Viéc gia thiét ham luong cot thép ciing duge cin ¢t trén co sé cic cau kién da dugc
thiét ké thép trong phan thiét ké két cau. Ta c6 ham luong thép gia thiét so bo cho ting
loai c4u kién nhu sau:

+ Cot: n=3.5%
+ Vach thang may, thang bo: u=1%
+ Ban thang ctia thang bg: n=1%
+ Dam: u=2%
+ San: u=0.6%

Chi tiét thong ké khéi lwong cong tac cdt thép phan than xem phu luc.
6.4 Ky thuat thi cong phan than
6.4.1 Céng tdc trac dac va dinh vi céng trinh

- Cong tac tric dia 13 cong tac rat quan trong dam bao thi cong ding theo vi tri va
kich thugce thiét ke Trén co sé hé théng ludi khdng ché mat bang tr qua trinh thi cong
phan ngam, ta tién hanh 1ap hé truc dinh vi cho cac vi tri can thi cong cia phan than.
Qua trinh chuyén truc va tinh toan phai dugc tién hanh chinh xac, dam bao dung vi tri
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tim truc. Cac cot moc phai duogc ghi cht va bao vé can than trong subt qué trinh thi
cong.

- Ludi khéng ché cao do: Tir hé théng tim truc trén mat bﬁng, Viéc chuyén truc
1én cac tang duoc thuc hién nho may thuy binh va thudc thép hodc sir dung may toan
dac. Viéc chuyén truc 1én tang khi d6 bétong san c6 dé cac 16 chd kich thude 20 x 20
cm. Tir cac 16 chd dung may doi dimg quang hoc dé chuyén toa do cho cac ting, sau
d6 kiém tra va trién khai bang may kinh vi.

6.4.2 Ky thuat thi céng bé téng cét thép cét
6.4.2.1 Cong tac cot thép
26)Cac yéu cau chung ciia cong tac cot thép

- C6t thép dung phai ding sb hiéu, chung loai, dudng kinh, kich thudc va sb
lugng.

- Cot thép phai dugc dat ding vi tri theo thiét ké da quy dinh.

- Viée dy trir va bao quan cot thép tai cong truong phai dung quy trinh, dam bao
cot thép sach, khong han gi, chét luong tht.

- Khi gia cong cat, ubn, kéo, han cét thép phai tién hanh dung theo cac quy dinh
voi tung chung loai, duong kinh dé tranh khong 1am thay ddi tinh chét co 1y cia cot
thép. Dung to1, may tuot dé nan thang thép nho. Thep co duong kinh 16n thi dung vam
thii cong hodc may udn. San pham gia cong duoc kiém tra theo timg 16 véi sai s6 cho

phép.
- Céc bo phan lap dung trudc khong gay can trd cac bo phan lap dung sau.
27)Bién phap lip dung:

- Sau khi gia cong va sap xép ding ching loai ta ding can truc thap dua cbt thép
1én san tang dang thi cong.

- Kiém tra tim, truc cua cot, van chuyén cot thép dén tung cot, tién hanh lép dung
dan giao, san cong tac.

- Néi cbt thép doc véi thép cho. Chiéu dai ndi bude trong thi cong thuong lay
30d. N6i budc cbt dai theo dung khoang cach thiét ké, sir dung san cong tac dé budc
¢t dai & trén cao. Mdi ndi budc cbt dai phai dam bao chic chin dé tranh 1am sai 1éch,
bién dang khung thép.

- Can budc san cac vién ké bang bétong co6 rau thép vao cac cot dai dé dam bao
chiéu day 16p bétong bao v¢, cac diém ké cach nhau 60cm.

- Chinh tim c6t thép sao cho dat yéu cau dé chuan bi lip dung van khuon.
6.4.2.2 CoOng tac van khudn
28)Cac yéu cau chung ciia cong tac van khudn
- Pam bao dtng hinh dang, kich thudc ciu kién theo yéu cau thiét ké.

- Pam bao do bén viing, 6n dinh trong qua trinh thi cong.
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- Pam bao d6 kin khit dé khi do bétong nudc ximing khong bi chiy ra giy anh
huong dén cuong do cua bétong.

- Lip dung va thio d& mot cach dé dang.

29)Bién phép lip dung

- TAt ca cac phan van khuon, da gido khi lip dung déu c6 mdc tric dac xac dinh
tim cot cho cong tac lap dung. Trudc khi lap dat phai kiém tra d§ viing chac cua két
cau bén dudi.

- Véan chuyén van khuén, ciy chdng Ién san tang bang can truc thap sau d6 van
chuyén ngang dén vi tri cac cot.

- Lap ghép cac tdm vén thanh vdi nhau thong qua tam géc ngoai, sau do tra chét
ném ding bua gd nhe vao chét ném dam bao chic chin. Van khuon cot duoc gia cong
ghép thanh hop 3 mat, rdi ldp dung vao khung cbt thép di dung xong, dung day doi dé
diéu chinh vi tri va d6 thang ding roi ding cay chéng dé chéng d& van khudn sau do
bat dau lap van khudén mat con lai. Dung gong thép dé c¢b dinh hop van khuon, khoang
cach giita cac gong dat theo thiét ké.

- Can ¢t vao vi trf tim cot, truc chuan da danh dau, ta chinh vi trf tim cot trén mét
bang. Sau khi ghép van khuon phai kiém tra do thang dimg ciia cot theo hai phuong
bang qua doi. Dung cdy chéng xién va diy neo cé ting do diéu chinh dé giir 6n dinh
cho van khudn cot. Vi cot gitra thi dung 4 cay chong & 4 phia, cac cot bién thi chi
chbng dugc 3 hoic 2 ciy chong nén phai sir dung thém day neo c6 ting-do dé ting do
6n dinh. Ddi v6i cot 16n, vach c6 thé sir dung cac thanh neo va thanh chong trong dé
dam bao d6 virng chic cta van khuén.

- Khi 1ap dung van khudn chi y phai dé chira cira do bétong va cira vé sinh phuc
vu cong tac thi cong bétong.

- Thao d& van khuon cot: van khudn cdt chi chiu tai trong ngang 16n khi bétong
chua ninh két nén sau khi d6 bétong dugc khoang 2-3 ngay c6 thé cho thao d& dé luan
chuyén. Trinh ty thdo d& nguoc véi khi lap van khudn: Théo cdy chong, tang do, thao
gbéng cot va thdo cac tam van khudn. Qua trinh thao do phai dam bao khéng l[am anh
hudng té1 cot da do bétong, ddm bao an toan khi thdo cac tam véan khudn trén cao.
6.4.2.3 CONg tac bétdng

30)Céac yéu cau chung clia cong tac bétong

- Bétong cot, vach thang dung béténg thuong pham M300, van chuyén t6i cong
trinh bang xe chuyén dung. Tu do, bétong dugc van chuyén lén san cic tang trong
trong cac thing dé khodang 1m?® nhd cén truc thap. Qua trinh van chuyén phai dam bao
thoi gian gidi han, chat lugng va do sut bétong. Trudc khi thi cong, bétong phai duoc
ki€ém tra vé chat lugng, do sut, cap phoi...dam bao dling thiét ké va chat luong cam két
trong hop dong cung ung.

31) Bién phap d6 bétong cot, vach

- Toan bd hé thdng cbt thép, van khudn phai duoc nghiém thu trude khi do
bétong.
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- Vé sinh toan b van khuén trudc khi d6. B6 tri hé thong gido thao tac va san
cong tac phuc vu cho timg vi tri d6.

- Cot vach c6 chiéu cao khong 16n (Khoang hon 3m), tién hanh d6 lién tuc bang
can truc. Do khéi luong bétong 1 phan khu nho, ¢ thé d6 hoan toan trong 1 ca. Ning
suét clia can truc dam bao diéu nay. Viéc d6 duoc tién hanh tir diu cot nhd cac éng d6
mém lip truc tlep tu thung chira. Bétong cot duge d thanh timg 16p day 30 + 40 (Cm)

sau d6 dugc dam k§ bang ddm dui. PAm xong 16p nay moi duoc d6 va dam 16p tiép
theo.

32)Dam bétong

- Bétong cot duoc d6 thanh ting lop day 30 + 40 (cm) sau do dugc dam k¥ bang
dam dui. Pam xong 16p nay moi duoc d6 va dam 16p tiép theo. Khi dam, 16p bétong
phia trén phai an sau xubng 16p bétong dudi tir 5 + 10 (cm) dé lam cho hai 16p bétong
lién két v&i nhau.

- Khi nat dim ra khoi bétong phai rat tir tir va khong dugce tit dong co trude va
trong khi rut dam, lam nhu vay sé€ tao ra mdt 10 rong trong bétong.

- Khong duoc ddm qué 1au tai mot vi tri, tranh hién twong phéan tang. Thoi gian
dam tai mot vi tri < 30s. Pam cho dén khi tai vi tri ddm ndi nudc xi mang bé mat va
thay bétong khong con xu hudng tut xudng nira la dat yéu cau.

- Khi dam khong dugc bo sét va khong dé qua ddm cham vao cot thép 1am rung
cot thép phia sau noi bétong dang bat dau qua trinh ninh két dan dén lam giam luc
dinh gifra thép va bétong.

33)Bao dudng bétong

- Sau khi dd, béténg phai dugc bao dudng trong diéu kién nhiét do va do am
thich hop.

- Bétong méi d6 xong phai dugc che chian dé khong bi anh hudng cia ning mua.

- Bétong phai dugc giit am it nhat 1a bay ngay dém. Hai ngay dau dé gitr 46 am
cho bétong thi ¢ hai gid tudi nude mot 1an, 1an dau tudi nudce sau khi d6 bétong 4 + 7
gi0, nhitng ngay sau 3 +10 gio tudi nudc mot lan tuy thude vao nhiét do cia modi
truong.

6.4.3 Ky thuat thi cong bétong cot thép toan khéi dam, san
6.4.3.1 Cong tac van khuén

- Sau khi d6 bétong cot xong 1-2 ngay ta tién hanh thio d& van khudn cot va tién
hanh lap dung van khudn dam san.

- Trudce tién ta dung hé san cong tac dé thi cong 1ap dung van khuodn san. it cac
thanh da ngang 1én dau trén cua cay chong don, ¢ dinh cac thanh da ngang bang dinh
thép, lap van day dam trén nhiing xa go d6 (khoang cach bd tri xa gd phai dung véi
thiét ké).

- DBiéu chinh tim va cao trinh diy ddm dung voi thiét ké .

- Tién hanh lap ghép van khuon thanh dam, lién két véi tim van ddy bang tim
gdc ngoai va chot ném .
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- On dinh van khuon thanh dim bang cic thanh chdng xién, cac thanh chong xién
nay dugc lién két voi thanh da ngang bang dinh va ciac con ké gilt cho thanh chong
xi€n khong bi truot. Ti€p do tién hanh 1ap dung van khuon san theo trinh ty sau:

+ Dbat cac thanh xa g0 1én trén cac kich dau cua cay chong to hop (gido pal), cb
dinh cac thanh xa g6 bang dinh thép.

+ Tiép d6 lip cac thanh da ngang 1én trén cac thanh xa gb v6i khoang cach 60cm.

+ Lap dat cac tam van san, lién két bang cac chot ném, lién két voi van khudn
thanh dam bang cac tam goc trong dung cho san.

+ Piéu chinh cbt va d6 bang phang ctia xa gd, khoang cach cac xa gd phai ding
theo thiét ké.

+ Kiém tra do 6n dinh cia van khuon.

+ Kiém tra lai cao trinh, tim cdt cua van khuén dim san mét 1an nira.
+ Céc cay chéng dam phai duoc giang ngang dé dam bao d6 6n dinh.
- Mot s6 yéu cau khi lap dung van khuon:

+ Van chuyén 1én xudng phai nhe nhang, tranh va cham x6 ddy lam van khuén bj
bién dang.

+ Véan khuon dugc ghép phai kin khit, ddm bao khong mat nudc xi ming khi d6
va dam bétong.

+ Pam béo kich thuée, vi tri, s6 lugng theo dung thiét ké.

+ Phai 1am vé sinh sach s& van khudn va trude khi 1ap dung phai quét mot 16p
dau chong dinh dé cong tac thao do sau nay dugc thuc hién dé dang.

+ Cot chdéng duoc gidng chéo, giang ngang du sd luong, kich thude, vi tri theo
dang thiét ké.

+ Cac phuong phap lap ghép van khudn, xa g0, cot chéng phai dam bao theo
nguyén tic don gian va dé thao. Bo phan nao can théo trudc khong bi phu thudc vao
b phan théo sau.

+ Cot chéng phai duogc dua trén nén viing chic, khong trugt. Phai kiém tra do
viing chac cia van khuodn, xa go, cft chong, san cong tac, dudong di lai dam bao an
toan.

+ Trong trudng hop van khudn bi méo, hé nhiéu nén dung bat phii truée khi gia
cong cot thép dé tranh lam mat nudc ho xi mang trong qua trinh d6 bé tong sau nay.
6.4.3.2 Cong tac cbt thép

34)Yéu cau k¥ thuit :

- Khi d3 kiém tra viéc lap dung van khuon dim san xong, tién hanh lap dung cdt
thép. Can phai chinh cho chinh xéc vi tri cot thép trudce khi dat vao vi tri thiét ké.

- B6i voi cdt thép dam san thi duoc gia cong ¢ dudi trude khi dua vao vi tri can
lap dung.
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_ - Cot thép phai sir dung ding mién chju lyc ma thiét ké da quy dinh, ddm bao co
chiéu day 16p bétong bao v¢ theo dung thiét ke.

- Tranh dim bep cbt thép trong qua trinh 1ip dung cdt thép va thi cong bétong.

35) Lip dung cbt thép thuong

- Ct thép dam duoc dit trude sau d6 dat cdt thép san.

- Pit doc hai bén dim hé thdng ghé ngwa mang cac thanh da ngang. Dit cac
thanh thép cau tao 1én cac thanh da ngang d6. Ludn cot dai dugc san thanh ting tum,
sau do ludn cot doc chiu lyc vao. Tién hanh budc c6t dai vao cot chiu lyc theo dung
khoang céach thiét ké. Sau khi budc xong, rit da ngang ha cot thép xuong van khuoén
dam.

- Trudce khi 1ap dung c6t thép vao vi tri can chu ¥ dat cac con ké co chiéu day
bang chiéu day 16p bétong bao vé duge duc san tai cac vi tri can thiét tai day van
khuon.

- C6t thép san duoc lap dung truc tiép trén mat van khuon. Rai cac thanh thép
chiu mé men duong trude budc thanh ludi theo dung thiét ké , sau do 1a thép chiu mé
men am va cot thép cau tao cua no. Can co6 san cong tac va han ché di lai trén san dé
tranh dam bep thép trong qua trinh thi cong.

- Sau khi 1ap dung cdt thép san phai ding cac con ké bang béténg c6 gin rau thép
c6 chiéu day bang 16p bétong bao vé va budc vao mat ludi cua thép san.

36) Nghiém thu va bao quan cbt thép di gia cong:

- Viéc nghiém thu c6t thép phai 1am tai chd gia cong

- Néu san xuat hang loat thi phai lay kiéu xac suat 5% tong san pham nhung
khong it hon nim san pham dé kiém tra mat ngoai, ba mau dé kiém tra méi han.

- C6t thép da dugc nghiém thu phai bao quan khong dé bién hinh, han gi.

- Sai s6 kich thudc khéng qua 10 mm theo chiéu dai va 5 mm theo chiéu rong két
cau. Sai léch ve tiét dién khong qua +5 va -2% tong di¢n tich thép.

- Nghiém thu van khuon va cdt thép cho ding hinh dang thiét ké, kiém tra lai hé
thong cay chong dam bdo that 6n dinh maéi tién hanh do bétong.
6.4.3.3 Cong tac béténg

37)Phuong phép thi cong bétong dam san toan khéi

- Toan by dam san cia cong trinh tir san tang trét (cot £0.00) dén san tang mai
déu str dung bétong thuong phim va db bang bom bétong tinh. Do cong trinh c6 chiéu
cao 16n nén viée thi cong cac san ting cao gip nhiéu kho khin do cong suit cua bom
khong phat huy dugc toan bg kha nang.

38)Y&u cau doi voi vira bétong
* Yéu cau vé chat lugng vira bétong

- Vita bétong phai duoc tron déu va dam bao dong nhat thanh phan.
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- Phai dat duoc méc thiét ké: vat liéu phai dung ching loai, phai sach, phai dugc
can dong ding thanh phan theo yéu cau thiét keé.

- Thoi gian tron, van chuyén, d6, dam phai duoc rit ngin, khong duoc kéo dai
thoi gian ninh két ciia xi mang.

- Bétong phai c6 d¢ linh dong (do sut) dé thi cong, dap tng dugc yéu cau két cau.
Dbi voi bétong thuong pham db bang bom, do sut yéu cau khoang 12-14 cm

- Phai kiém tra ép thi nghiém nhitng mau béténg 15 x 15 x 15(cm) dugc dic ngay
tai hién trudng, sau 28 ngay va duoc bao dudng trong diéu kién tuong ty nhu bao
dudng béténg trong cong trudng cé su chimg kién cia tat ca cac bén. Quy dinh cir 60
m?® béténg thi phai duc mot td ba mau.

- Cong viéc kiém tra tai hién truong, nghia la kiém tra ham lugng nudc trong
béténg bang cach kiém tra do sut theo phwong phap hinh chép cut . Gom mot phéu
hinh nén cut dat trén mot ban phang duoc ¢b dinh boi vit. Khi xe béténg dén nguoi ta
lay mot it bétong do vao pheu ding que sit choc khoang 20 + 25 lan. Sau d6 thao vit
nhic pheu ra, do d9 sut xudng cua bétong. Khi d6 sut cua bétong khoang 12-14 cm la
hop 1y d6i véi bétdong thuong pham d6 bang bom.

- Giai doan kiém tra do syt néu khong dat chat lugng yéu cau thi khong cho d6
do co the gy hong hoc cho may bom. Néu giai doan kiém tra ép thi nghiém khong dat
yéu cau thi bén cung cap bétdng phai chiu hoan toan trach nhiém.

*Yéu cau vé van chuyén vita bétong :

- Phuong tién van chuyén phai kin, khong duoc lam ro ri nudc xi ming. Trong
qua trinh van chuyén thung trén phai quay véi toc do theo quy dinh.

- Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén cho
phép. & nhiét do: 200 +300C thi t < 45 phat, 100 + 200C thi t < 60 phat. Tuy nhién
trong qua trinh van chuyén co thé xay ra nhiing truc tric, nén dé an toan cé thé cho
thém nhitng phu gia déo dé lam ting thoi gian ninh két cta bétdng c6 nghia 13 ting
thoi gian van chuyén.

- Khi xe tron bétong toi cong truong, trude khi d6, thung tron phai duoc quay
nhanh trong vong mot phut réi méi duge do vao thung.

- Phai c6 ké hoach cung tmg du vira bétong dé do lién tyc trong mot ca. Viée tinh
toan dya trén nhu cau ding bétong, kha nang cung cip clia xe va nang suat c6 thé dap
mg ctia may bom. Viéc tinh toan cu thé dugc trinh bay trong phan chon mdy va
phuong tién thi cong.

39)Thi cbng bétdng :

- Dung vita xi ming dé rira 6ng van chuyén bétong trude khi do

- Xe bétong thuong pham i vao va trat bétdong vao may bom di chon

- Ngu’oi diéu khién gilr voi bom dimg trén san témg vira quan sat vira diéu khién
vi tri ddt voi sao cho hop v6i cong nhén thao tac d6 bétong theo hudng do thiét ké,
tranh dén bétong mot chd quéa nhiéu.
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- P6 bétong theo phuong phap do tir xa vé gan so véi vi tri tiép bé tong. Trudce
tién do bétong vao dam. Hudng do bétong dam theo hudng do bétong san, do tur truc N
dén truc A va do dén dau ta ti€n hanh kéo ong bétong do6 dén do.

- BO tri ba cong nhan theo sat voi do va dung cao san bétong cho phing va déu.

- Pb dugec mot doan thi tién hanh dam, dam bétong dam béng dam dui va san
bang dam ban. Cach dam dam dui da trinh bay ¢ cac phan truéc con dam ban thi tién
hanh nhu sau:

+ Kéo dam tir tir va dam bao vi tri sau gdi 18n vi tri trude tir 5-10cm.

+ Pam bao gid thdy vita bétong khong sut 1tn rd rét va trén mat ndi nude xi
mang thi thoi tranh dam mot cho lau qué bétdong s€ bi phan ting. Thong thudong tién
hanh dam khoang 30-50s.

+ Thao tdc dAm bétong tai khu vuc dau neo duogc thuc hién mot cach can than dé
vira dam bao do dac chac ctua bétong va khong lam xé dich cac by phan neo va thép
ung luc trudce.

- Sau khi d6 xong mot xe thi lui xe khac vao d6 tiép. Nén bd tri xe vao do va xe
do xong di ra khong bi vudng mac va dam bao thoi gian nhanh nhat.

- Cong tac thi cong bétdng clr tuan ty nhu vy nhung van phai dam bao cac diéu
kién sau:

+ Trong khi thi cong ma gap mua van phai thi cong cho dén mach ngimg thi
cong. Dleu nay thuong gip nhat 13 thi cong trong miia mua. Néu thi cong trong mua

mua can phai c6 cac bién phap phong ngtra nhu thoat nudce cho bétong da dd, che chan
cho bétong dang do va cac bai chira vat liéu.

+ Néu dén gid nghi hodc gip troi mua ma chua do t6i mach ngimg thi cong thi
van phai d6 bétong cho dén mach ngiimg moi duge nghi. Tuy nhién do cong suat may
bom rét 16n nén ta khong bé tri mach ngimg ma d6 lién tuc cho toan san

+ Mach ngimg (néu can thiét) can dat thang dung va nén chuan bi cic thanh van
g0 dé chin mach nging; vi tri mach ngimg nam vao doan1/4 nhip san.

Dam dui
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Hinh 6-7. Nguyén tic dam dui
+ Tinh toan sb lugng xe van chuyén chinh x4c dé tranh cho viéc thi cong bi gian
doan.
+ Khi d6 béténg & mach ngimg thi phai lam sach bé mat bétong cii, tudi vao dé
nudc ho xi mang roi maéi ti€p tuc do bétong madi vao.
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- Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho
cac lan sau tranh dé vira bétong bam vao lam hong.

40) Cong tac bao dudng bétdng dam san :

- Bétong sau khi dd tir 10+12h duge bao dudng theo tiéu chuan Viét Nam 4453-
95. Can chi y tranh khong cho bétong khong bi va cham trong thoi ky dong cing.
Bétong duoc tudi nudc thuong xuyén dé gitt do am yéu cau. Thoi gian bdo dudng
bétong theo bang 24 TCVN 4453-95. Vi¢c theo doi1 bao dudng bétdong duoc cac ki su
thi cong ghi lai trong nhat ky thi cong.

- Bétong phai dugc bao dudng trong diéu kién va do am thich hop.

- Bétong moéi do xong phai duoc che chan dé khong bi anh hudng ciia nang mua.
Thot gian bat dau tién hanh bao dudng:

+ Néu troi nong thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gid.

- Phuong phép bao dudng:

+ Tudi nudc: bétong phai duoc giit 4m it nhat 1a 7 ngdy dém. Hai ngay dau dé
gitt do am cho bétong cur hai gid tudi nudc mot lan, lan dau tudi nude sau khi do6
bétdng 4 + 7 gio, nhitng ngay sau 3 + 10 gio tudi nwdc mot lan tuy thudc vao nhiét do
moi truong (nhi¢t do cang cao thi tudi nudc cang nhi€u va nguogc lai).

+ Béao dudng bang keo: loai keo phd bién nhat 1a keo SIKA, st dung keo bom 1én
bé mat két cau, n6 lam giam sy mat nudc do boc hoi va dam bao cho bétong cé duoc
do am can thiét.

- Viéc di lai trén bétong chi cho phép khi bétong dat 25% cuong do (mua he tur 1
+2 ngay, mua dong khodng 3 ngay).

41)Thao d& van khuon :

- Viéc thao d& van khuon san phai dugc 1am can than hon so véi cac cong tac
thao van khuon khac. Coéng trinh ¢6 nhip nh6 nén (nhip lon nhat 13 5,7m) nén sau
khoang 3 tuan, khi do cuong do bé tong dat dugc khoang 80% ta co thé thao d& van
khuon. Tuy nhién néu khong cAn quay vong van khuon thi ta co thé dé dén 28 ngay
ma&i do van khudn. Khi d6 bé tong coi nhu da dat 100% cuong do.

- V6i cong trinh st dung cong nghé van khuodn hai tang rudi thi van khuon duogc
thdo d& nhu sau:

+ Giir lai toan b da gido va cot chdng ¢ tAm san ké dudi tAm san sip d6 bétong.

+ Thao d& toan bd cdp pha tang cach ting méi d6 bétong n-2 sau d6 dung cay
chong don chong lai s6 cay chong lai bang 1/2 s6 cay chong ban dau.

+ Khi thao van khudn khong dugc phép gia tai & cac tang trén.

+ Viéc chit tai timg phan 1én két cdu sau khi thao d& cdp pha da giao can duoc
tinh toan theo cuong do bétong da dat, loai két cau va cac dic trung vé tai trong dé
tranh cac vét nit va cac hu hong khac dbi voi két cau.
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+ Viéc chat tai toan bo 18n cac két cau da d& cop pha da gido chi dugc thyuc hién
khi bétong da dat cuong do thiét ke.

- Quy trinh thdo d& van khuon nhu sau:

+ PAu tién ta ndi cac chét dinh cua ciy chdng to hop ra.

+ Tiép theo d6 14 thdo cac thanh xa gb doc va cac thanh da ngang ra.
+ Sau d6 dung thao cac chdt ném va thio cac van khuon ra.

+ Sau cung 13 thao cdy chéng t6 hop (cach thao cdy chdng to hop di trinh bay &
phan cay chong t6 hop).

- Céc chu y trong qué trinh théo do:

+ Sau khi thdo céc chdt dinh cia cay chong va cac thanh xa go doc, ngang ta can
thao ngay van khuon chd d6 ra, tranh thao mot loat cic cong tac trude rdi méi thao van
khuon. Diéu nay rat nguy hiém vi ¢ thé van khuon sé& bi roi vao dau gay tai nan.

+ Nén tién hanh tuan ty cong tac théo tir dau niy sang dau kia va phai c6 doi van
Khubn tham gia hudng dan hodc truc tiép thao.

+ Théo xong nén cho nguoi ¢ dudi do van khuon tranh quing quat xudng san
lam héng san va cac phu kién.

+ Sau cung 13 xép thanh timg chong va dung chung loai dé van chuyén vé kho
hodc di thi cong noi khac dugce thudn tién dé dang.

42) Stra chira khuyét tat trong béténg:

Trong thi cong bétong cdt thép toan khdi, sau khi di thiao d& van khuén thi
thuong xay ra nhitng khuyén tat sau

* Hién tuong ro bétong :

- C4c hién tugng 1o:

+ RS mit: RS ngoai 16p bao vé cot thép.
+ R4 sdu: RS qua 16p cbt thép chiu luc.
+ R4 thau subt: & xuyén qua két cau.

- Nguyén nhan: do van khudn ghép khong khit lam ro ri nudc xi mang. Do vira
bétong bi phan tang khi d6 hozc khi van chuyén. Do dam khong ki hodc do d6 day cua
16p bétong dd qua 16n vuot qua anh huong cua dam. Do khoang cach giita cac cot
thép nho nén vira khong lot qua.

- Bién phap sua chira:

+ P61 voi 16 mat: Dung ban chai sat tdy sach cac vién da nam trong vung 1o, sau
dé dung vira bétong sé1 nho mac cao hon mac thiét ké trat lai xoa phang.

+ D061 véi ro sau: Dung duc sat va xa beng cay sach cac vién da nam trong vung
10, sau do ghép van khudn (néu can) do vira bétong so6i nhdé mac cao hon méc thict ke,
dam ky.

+ D061 voi 16 thau sudt: Trudce khi stra chita can chong do két cau néu can, sau do
ghép van khuon va d6 bétong mac cao hon mac thiét ke, dam k.
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* Hién twong tring mit béténg :

- Nguyén nhan: Do khong bao dudng hoac bao dudng it nudc nén xi mang bi mat
nuoc.

Bién phép stra chira: Pap bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5
+7 ngay.

* Hién tuong nut chan chim :

- Khi théo van khudn, trén bé mit bétong c6 nhitng vét nut nho phat trién khong
theo hudng nao nhu vét chan chim.

- Nguyén nhan: Do khong che mit bétong méi dd nén khi troi ning to nudc bde
hoi qua nhanh, bétong co ngo6t lam nirt.

- Bi¢én phap stra chita: Dung nudc xi mang quét va trat lai sau do6 phu bao tai tuoi
nudc bao dudng. Co thé dung keo SIKA, SELL .. bang cach v¢ sinh sach s& r61 bom
keo vao.

6.5 Chon may va phwong tién phuc vu thi céng
6.5.1 Chon mdy van chuyén lén cao
6.5.1.1 Can truc thap

- Cong trinh c6 mit bang thi cong phan than twong dbi thuén loi, chiéu dai cong
trinh khong qua lon do do ta co thé chon loai cin truc thap cb dinh, dau thap quay,
thay di tam voi bang cach di chuyén xe con. Hién nay & nudc ta di co rat nhiéu don
vi cung cdp can tryc loai ndy v6i wu diém 1a gon nhe, lam viéc hiéu qua, lap dung va
thao do thuén tién..

- Do ta sur dung can tryc thap ngay trong qua trinh thi cong tang 1 nén cac kich
thudc vé khoang cach b tri va tinh toan tam véi duoc tinh cho toan bd phan tang 1 1a
16,2 x 22,8 m.

* Cdc yéu cdu toi thiéu vé ky thudt khi chon cdn truc la
- Tam va&i nho nhat yéu cau cta can tryc thap la:

2 2
Ry =4X"+Y

Trong do6:

+ x 1a khoang cach 16n nhét theo phuwong truc X tir truc quay cta can truc dén vi
tri xa nhat can van chuyén. So bd chon vi tri can truc thap dit tai gitra cong trinh.
Taco: x= % =11,4(m)

+y 1a khoang cach lon nhit theo phuong y tir truc quay cua can truc dén vi tri xa
nhit can van chuyén. Dy kién bd tri can truc thap cach mép tudng tang mot 1a 5m dé
dam bao khoang cach an toan trong thi cong.

Taco: y=16,2+5=212(m)

Thay s6 vao, ta co:
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R, = 11,42 +21,22 = 24,07(m).

- P9 cao nang can thiét ctia can tryc thap :
H = he + hae + hee + g

Trong do :
+ ht : 6 cao tai diém cao nhit cta cong trinh ké tir mit dat,  hy = 28,49 m
+ hy : khoang cach an toan ha=0,5+1,0m
+ hy : chiéu cao cua cdu kién hek = 2m.

+ h, : chiéu cao thiét bi treo budc, hy = 2m.
Vay: H=28,49+ 1 +2 +2=233,49 (m.)
* Chon can truc:

- Dya vao cac yéu cau trén ,tra so tay chon may ta chon can truc thap déi trong
trén thay doi tam vdi bang nang ha can ¢o dinh trén nén loai MR150 PA-60 do hang
POTAIN (Phap) san xuat voi cac thong so sau:

+ Chiéu cao 16n nhét ciia can tryc: Hmax = 50 (M)

+ Tam vdi cia can truc: Rmax = 45 (m) ung véi tay can dai
49,4m

+ TAm véi nho nhét cta can truc: Rmin = 3,5 (M)

+ Strc nang clia can tryc : Q =2,65-10(T)

+ Van tc nang; Vnang = 60 (M/ph) =1 (m/s)

+ Van tdc quay thap: Vauay = 0,6 (V/ph)

+ Van téc xe con: Vyecon = 27,5 (m/ph) = 0,458 (m/s).

* Tinh toan nang suit can tryc thap:
N = Q.Nek. Kiai- Kg
Trong do:
- Q 14 strc nang trung binh ctia can truc, ta lay Q = 6 tan
- K 12 hé sé su dung tai trong, ta léy Kwi=0,9
- Kyg 1ahé s6 sir dung thoi gian, ta lay K=0,85
8.60

- Ne 14 86 chu ky 1am viéc trong 1 ca (8 tiéng), ta c6 n, = m
ck phu

= TI‘Ol’lg dé TCk = 2(T1 + TZ + Tquay) + Tbuoc + Tthao

+ T, la thoi gian nang (ha) vat tir mat dat 1én tang cao nhét v&i khoang cach an
toan dé ha vat, khoang cach nang la 39 + 5 = 44 (m), ta ¢c6 T, = 44/1 = 44(s) = 0,73
phat

+ T, 12 thoi gian ha (ning) vat xudng san tang trén cung, khoang cach ha 1 5m,
tacd T, =55 =0,083 phut
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+ Tquay la thoi gian cho thap quay v6i goc qua 16n nhét trong trudng hop thi cong
bat loi nhat, goc quay max 1a 120°, ta co Tquay = 0,6 phut

+ Thoi gian budc va thao vat ldy tong cong 13 10 phat
Thay vao, ta co:
T =2.(0,73 + 0,083 + 0,6) + 10 = 12,826 (phut)
Ne = 480/12,826 = 37 (lan)
- Ning suét can truc trong 1 ca 1a N = 6.37.0,9.0,85 = 169,83 (Tén)
6.5.1.2 Thang tai

-pé phuc vu van chuyén vat li€u ro1 cho qua trinh thi cong, ta sit dung thang tai
loai TTI- 17 do hang Hoa Phat cung cap, bo tri sat than cong trinh, ddm bao chiéu cao
va tai trong van chuyén. Céac thong s6 chinh cua thang tai:

+ Tai trong nang tbi da: 500 kG
+ Chiéu cao nang tiéu chuan: 40 m
+ Van tdc nang: 0,5—-1mls

- Ngoai ra, dé phuc vu giao thong 1én tépg cao, ta con sur dung thang may cho
nguoi HP-VTL100 do hdng Hoa Phat cung cap. Thong so chinh cua thang may cho
nguoi la:

+ Tai trong nang: 1000 kG
+ S6 nguoi c6 thé nang duoc: 12 nguoi
+ Tbc do nang thiét ké: 38 m/phut
+ Do cao ning tiéu chuén: 40 m

+ D6 cao ning tdi da: 70m

6.5.2 Chon tram bom béténg

- Nhu phén thi cong ngam, ta sir dung tram bom tinh loai DC — 750SM, voi chiéu
cao bom 16n nhat 13 45m dam bao thi cong cho toan bo cac tang. Nang suét thuc té cia
tram bom dugc tinh todn dua trén kha ning cung cap nguyén liéu cta Xe van chuyén
bétong thuong pham. Nhu da tinh toan, v6i chu ky 15 phut/xe, ning suét tram bom c6
thé dat t6i 192 m*/ca. Khdi luong cong tac bétong cho mot tang khoang 180 m>. Khi
d6 dam bao ning suit ciia may bom du dé tién hanh d6 bétong toan san tron ven trong
1 ca.

6.5.3 Chon mdy dam béténg

- Ta str dung may dam dui V50, ning suit 26 m*/h va may dam ban D7, ning
suat 6 m*/h,

- Pam dui véi nang suat 16n chi dung chii yéu dé dam bétong dam, ta chon 2 dam
1a thtra da dé tién hanh do trong 1 ca.

- P4m ban cin dam bao dim khoang 180 m® bétong. V&i ning suét trén, ta can
dung 3 may dam ban cho vi¢c d6 bétdong trong 1 ca.

Sinh vién: Nguyén Anh Tuén
Lép XDL501 167



Chuwong 5. Tinh toan cot

6.5.4 Chon may trén vira

- Pé phuc vu cong tac x4y, trat ta sir dung vita tron bang may tai cong trudong. Ta
chon may tron vira SB-133, c6 cac thong so6 k¥ thuat sau :

+ Thé tich thung tron : V =100 (I).

+ Thé tich suét liéu : Vq = 80 ().

+ Nang Suét: 3,2 m/h, hay 25,6 m®/ca
+ Van téc quay thung : v =550 (vong/phat).

+ Cong suit dong co 4 KW.

- Vita cho cong tac xay, trat duoc tinh toan cu thé vé nhu cau dung 16n nhat
trong ngay trong phan thiét ké tong mat bang xay dung. Cong tac xay, trat mac du c6
khéi lwong 16n nhung theo du tru s& duogc thi cong trong thoi gian kha dai (Khoang 10
ngay/cong viéc/tang) nén nhu cau st dung vira 12 khong qua 16n. Viéc chon mdy trén
nhu trén 12 dam bao nhu cau st dung, Mat khac, may tron c¢& nho c6 tinh linh dong
cao, ¢ thé van chuyén thang 1én cac tang dé phuc vu cong tac xay, trat cta tang do.

6.5.5 Cac may va phwong tién phuc vu thi céng khac

- B¢ phuc vu cong tac thi cong bétong cot thép toan khdi, ta can cac sir dung cac
loai may khac nhu: May han, may cat uén thép, may kinh vi, may bom nudc...Cac
loai may nay dugc lya chon voi chung loai va s6 luong phu hop voi yéu cau thi cong
trén cong trudng voi gia thiét toan bd may moc ludn duoc trang bi ddy du phuc vu
cdng tac thi cong.

6.6 Cong tac xay trat lang, 1ap dién nwéc
6.6.1 Cong tac xay

Tién hanh xay cach tang, khi d6 bé tong + lap ghép tang 3 thi xay tudng tang 1 .
Vat liéu dugc tap két gon phia trudc cong trinh tranh can tréd cac cong tac khac. Khi
xay phai lam ding qui pham va theo thiét ké qui dinh, phai c¢6 dan gido khi 1én cao

Trong khi xay tuong can két hop cac ban vé lién quan, két hop chén khung cira
(ctra c6 khung bao) dé tién do thi cong nhanh va hop 1y nhat.

6.6.1.1 Gid&i thiéu

Két cAu gach da 1a mot loai két cau duoc tao thanh do lién két cac vién gach va
da v&i nhau. Khi vira dong cung tao thanh mot khoi chung nhat cung chiu luc.

Vi gach dé 1a vat li¢u c6 kha nang chiu nén tot, kha nang chiu kéo udn, cat kém.
Nén két cau gach da chu yéu dung trong két cau chiu nén.

Céc vu diém cua két cau gach da:

+ Khai thac dé va c6 & moi noi

+ Kha nang chiu nhi¢t 16n, cach am tbt

+ Két ciu gach da so voi két cau khac thi do bén tdt hon va it bj pha hoai do
thién nhién.

+ Tao ra dugc nhiéu loai hinh dang kién trac phong phu
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Nhuogc diém cua két cau gach da:

+ Kha nang chiu luc khong 16n so vé1 bé tong, vi kha nang chiu lyc han ché do
do kich thudc cau kién 16n lam tang tai trong cong trinh.

+ Kha nang chong rung dong kém
+ Kha nang chiu udn, chiu kéo, chiu cat nho
+ Kha nang co gioi khoé, cong viéc nang nhoc

Cong tac xay duoc tién hanh sau khi d3 thdo van khuén, kich thuéc tudong xay
do trac dia xac dinh va vach dau. Tuong xay ndm trén dam, khi tuong dai phai co thép
gia cuong. Khoi xay cach dam, tuong cdt (2cm) khoang hd sau nay duge bom keo.

6.6.1.2 Nguyén tac xay

Gach dé chi chiu nén tot do d6 phai chong lai uon hay trugt vi vdy mat phing
truyén va chiu lyc phai phang, mat 16p cat phai vuéng goc voi luc cat.

- Céc yéu cau k¥ thuat

+ Cac mat nam cia vién gach phai phang, dam bao vudng goc véi phuong cia
lyc tac dung vi gach chi chiu nén tot.

+ Cac mat phang phan cach giita cac vién gach phai vudng goc voi mat 16p xay
va mat phang ngoai khoi xay va dong thoi phai song song voi midt phang ngoai khoi
xay con lai.

+ Khong dugc xdy trung mach tranh hién tuong lUn, nat do tai trong khong
truyén tr phan nay sang phan khac ctia khoi xay.

+ Ngoai ra khbi xay con phai dam bao cac yéu cau:
Chiéu ngang phai bang phang.

Chiéu dung phai thang.

Goc xay phai vudng.

Khéi xay phai ran chéc.

- Cac kiéu xay gach:

+ Khéi xay dic.

+ Khdi xdy giam nhe trong lugng.

+ Khéi xdy 6p mit.

- K¥ thuat xay gach:

Qua trinh thao tac trong k¥ thuat xay gom:
+ Cang day xay.

+ Chuyén va sip gach.

+ Rai vira.

+ Dat gach 1én 16p vira da rai .

+ D&o va chat gach .
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+ Kiém tra 16p xay.
+ Miét mach.
- Mach vira trong khai xay phai dong dac.
- Tung I6p xay phai ngang bang.
- Khéi xay phai thing diing.
- M3t khai xay phai phang.
- Gbc xay phai vuong.
- Khoi xay khong dwgc trung mach.
6.6.2 CONg tac trat
6.6.2.1 Chuan bj méat bang trat:

Chat luong cua vira trat phu thudc vao viéc chuan bi bé mait trat, bé mat trat
phai dap ung céc yéu cau sau:

+ Bé mit phai dam bao dé 16p vira trat lién két tot.

+ B& mit phai dam bao phing dé 16p vita trat co chidu day dong déu.

+ B& mat phai dam bao cung 6n dinh va bat bién hinh.

+ Bé mit trat phai dam bao sach s€, nham dé cho 16p vita trat bam chat vao.
Chuan bj mat tudng gach :

+ Tudng phai kho méi tién hanh chuan bi mat trat

+ Xay mach I6m sau tir 1-1,5 cm, tao nham cho cac bo phan

+ Chit gach tao phang

+ Vét 16m nho hon 4cm thi chén ludi thép @ 1. Néu vét 1m 16n hon 7 cm thi
xay chen gach sau d6 doi kho roi méi tréat.

+ Vé sinh bé mit trat cho hét réu mdc, ddu md, vao mua hé tudi nudce cho tran va
tuong trude khi trat 1-2 ngay.

6.6.2.2 Vira trat va pham vi str dung:
- Vira tam hop:

Cat, voi nhuyén, xi mang thuong dung mac 25, 50, 75 1a chu yéu. Dung dé trat
tran, trat trong am uot nhe.

Céch tron: xi mang, cat tron kho sau do dd nudce voi vao.
- Vita xi mang:

La hon hop cia cat, xi miang va nude. Thudng diung méc 50, 75 trat khu vuc tiép
xuc véi nudc, trat bé phot, bé nudc. Tron tdi dau dung dén do.

- Vira thach cao:

Tron 10 kg bot thach cao cung véi 6-7 lit, nudc cho thémh hdn hop sét sau do tron
cung véi cat. Thuong dung méc 25, 50 dong két nhanh tron dén dau dung dén do .
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Vita thach cao dung dé san xut cac chi tiét trang tri, dé den, dé cot, truong hop
nay khong cho cat chi cho vira thach cao.

6.6.2.3 Phwong phap trat:
- Céc lop trat:
+ Trat day tor 10-15 mm thi trat mot 16p
+ Trat day tir 15-20 mm thi trat hai 16p
+ Trat day tir 20-30 mm thi trat ba 16p
- bat méc:

Ta phai dat mdc cho bé mit trat dé dam bao do phéng bé mit. Co cac cach dat
moc nhu sau:

+ Pit mbc bang dinh thép

+ D3t mdc béng cOt vira

+ Pat mdc bang cac thanh gb

+ Pat moce cho tran

- Cach trat :

+ Dung cu: bay, ban xoa, thudc, nivo, choi...

+ Pit moc xong tién hanh trat, trat 16p chuan bi co tac dung ting cudng su lién
két bé mat trat voi 16p dém trat bang phuong phap vay bay, vay gio thanh 16p mong
trén bé mat tuong hodc tran can xoa.

+ Trét 16p dém khi 16p chuan bi di dong cing.

+ Vay nudc trén bé mit tudng trude khi trat, trat bang vy bay hodc vay géao tao
thanh 16p. Dung thudc tam ti vao cac moc nhung khong xoa.

+ Trat 16p mat: Lop mat yéu cau cd do gd ghé bé mat [2 mm ddi vai cong trinh
y€u cau cao, doi voi cong trinh binh thudng [3 mm.

+ Chiéu day cua 16p mat 5-8 mm, tdi da 10 mm, vira trat duge tron béng cat min
c6 do sut 7-10 cm.

+ Trat khi 16p dém da kho. Trat bang phuong phép vay bay hoic vay gao dua vao
cac moc con phang cho se mét roi tién hanh xoa.

+ Xoa tir trén xudng, luc dau xoa rong manh khi da phang thi nhe hon.

+ Trat tir goc ra trat tir trén xudng, tir géc nay dén goc kia.

1). Yéu cau ky thuéat cla cong tac trat phai dat dwde nhig quy dinh sau:
- M&t vira trat phai bam chac déu vao bé mat két cdu cong trinh.

- Loai vita va chiéu day vira trat phai dung yéu cau thiét ké.

- Phai dat nhimng yéu cau chat lwong cho timng loai mat trat.

Yéu c4u ky thuat déi véi mat trat gém:

- Mat trat phai dep, toan bé mat vita phang, nhin, khong gé ghé, 16i I6m.
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- C4c canh vira phai sic, ngang bang, diing thdng khdng cong vénh xién léch.

- Cac gobc cac canh phai vudng va can déu nhau, cac mat trat cong phai lwon
déu dan va khéng chéch.

- C4c duwang go chi phai sac, day déu, dung hinh dang thiét ké.

- B4do d&m dung va du céc chi tiét k&t cau va kién tric tao bang vita nhw: Mach
noi, bang dai, dau giot chay.v.v...

- Tuy theo nhiing cong trinh ¢ nhiing yéu cau ky thuat riéng ma 16p trat phai
dap Ung dwdc cac yéu cau ky thuat do.

.2) Chuén bj mat trat.

- Coéng viéc nay co tac dung 16n d6i véi chat lwong clia 16p vira trat. Chuan bi
can than mat trat sé& lam cho 16p vira bam chat mat trat va khéng bi nit né.

- Mat trat phai sach va nham. M4t trat ban thi vita khéng dinh truc tiép vao
twdng, mat trat nhan qua thi I6p vira trat khéng bam chat dwoc vao mat twdng hay
tran. Nhw vay sé phat sinh hién twong bop. Dong thai, mat trat cling khéng dwdc 10i
I6dm qué nhiéu, dé tranh phai c6 nhiing ché trat qua day. Déi véi nhiing mat trat chi
trat 1 16p thi viéc chudn bi mat trat cang can thiét va quan trong dé tang dé bam dinh
clia vita vao mat twdng, tran, tao dd phang cho bé mat I6p trat.

Sau day la nhiing viéc chuén bi cac loai mat trat:

a). Chuén bi mat tdng gach va tudng tréan bé téng.

- Tréc hét kiém tra lai d6 thdng diing clia twdng bang day doi va dd bang phang
cla tran bang thwéc tdm va ni - vd, vGi mat tran bé tdng rong, tét nhat 1a dung 6ng
nwdc bang day nhua dé xac dinh thang bang. Nhiing ché 16i qua nhiéu phai dwoc vat
di bang dao xay hay duc. Chd 16m vao sau qua 40 mm phai doc phii 18n mét 16p 16i
thép doéng chat vao mat twdng trwdc khi trat, nhimng chd 16m qua 70 mm phai 18p day
bang gach va phai c6 bat gil.

+ Phai cao, rlfa mat trat cho sach bui, bun, réu méc, vét son, dau ma.v.v. Tuy
trdng hdp c6 thé rira bang nwdc hodc dung ban chai sat két hop véi phun néc.

+ Twdng gach xay mach day phai dwoc vét vita 8 mach sau vao khoang 1 cm;
mat bé téng nhan can phai dwoc danh sdm (bang cach bam, phun cét...) hodc dung
may phun vira xi mang lam cho mat san sui.

+ 3 nhitng mach néi clia cac bd phan cdng trinh c6 hé sé gian nd khac nhau can
phd [én mot tAm 16i thép rédng khoang 15 cm.

+ D6i véi mat twdng gach hay tdng bé téng can phai twdi nuwéc cho wét trude khi
trat. Diéu nay rat can thiét dé mat trat khong hat mat nwéc cla vira trwde khi vira ninh
két xong, nhét la déi véi vita c6 nhiéu xi mang. Trong trwdng hop twdng xay bang
gach cb 16 hodc gach cé dd réng 16n, can phai tu6i nwdc trwdc 2 hodc 3 lan, cach
nhau khoang 10 - I5 phat, néu vién gach khong tai di 1a dwdc. Dai v6i gach ¢c6 do
réng it thi cé thé t6i mot 1an. Twéi nwdc khdng dd trwdce khi trat cd thé phat sinh hau
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qua: mét la vira khéng dinh két tot véi mat twang (gd kéu bop)w, hai la I6p vira trat bi
ndt tir phia mat trong vi vira bi hut nwéc sinh co ngét va nit. Nhwng mat trat &m wét
qué cling kho trat va doi khi khong trat dwdc, nhu twdng bi ngdm nwéc ma nhiéu qua
hay bi ngdm nwéc mach.

- B6i v6i twdng va cac bo phan bang bé téng, phai téi nuwdc trude | - 2 gio dé bé
mat kho roi mai trat.

b). Dat méc trén bé mat trat.

- P& bao dam I6p vira trat ¢ chiéu day déng nhat theo dang quy pham ky thuét
va bé mit dwge bang phing theo chiéu diing ciing nhw chiéu ngang, trwdc khi trat
can phai dat méc 1én bé mat trat, danh dau chiéu day cla I6p trat.

- Tat c& cac loai mat trat 1 18p, 2 16p, 3 16p déu phai dat méc trén bé mat trat,
dam bao chiéu day, d phang clia mat trat.

- C6 thé dat méc bang nhiéu cach: Bang nhing vét vira, bang nhiing coc thép,
nhiing nep gb. Sau day la mét s6 phwong phap dat méc cho mét trat.

b.1). Bat méc trén mat tdng bang nhiing cot vita thang dimg.

- Nhiing c6t vita méc, cé chiéu rong tir 8 dén 12 cm, day bang I6p vira tréat,
dwoc trat Ién mat twong tiing khoang cach 2 m (hinh vé).

- Viéc nay ti€n hanh nhw sau: § mét géc phong, cach tran nha chiing 20 cm va
cach goc twdng ching 20 cm, déng mét cay dinh vao mach vita dé mdi dinh 16 ra
khoi mat tong 15 - 20 mm. Treo vao mii dinh mét qua doi tha xuéng gan dén mat san
va dong mét cay dinh cach san chiing 20 cm, mii dinh cham vao day doi. 8 khoang
gilra hai dinh &y, treo day doi, ddng mét cay dinh nita. Hinh 12 - 1 dat nhimng c6t vira
méc thing diing trén twdng. & phia goc kia cla twdng ciing lam nh vay.

- Sau d6, & phia trén dau twdng, cang mét soi day nam ngang, budc vao hai cay
dinh da dong G hai géc phong va doc theo day ci tiing quang 2 m déng mét cay
dinh, mi dinh cham vao day. & doan gilta va & chan twong ciing lam nhwvay. Chung
quanh nhiing cay dinh 4y, dap vira day I1&én d&n mi dinh, 1am thanh nhiing diém méc
vita phu, sau d6 dua vao cac méc vira phu trat nhiing cot vira ding c6 chiéu rong 8 -
12 cm, néi lién cac diém méc, chiéu day cac cot vira ddc dam bao nhd thwdc tam dat
gitra hai cay dinh ( hinh v& 12 - 1). Muén ddc chinh xac hon, c6 thé trat cac cot viia
bang vira thach cao véi chiéu rong 2 - 3 cm.

- Dua vao cac cot vira da trat trwdc, sau khi vao vira xong, dung thwdc tam tua
lén cac cot mac vita can phing bé mat trat, chd thira vita sé bi can di, chd thiéu vira
sé trat phu thém va tiép tuc can dén khi phing .
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Pt méc trat tiréng bang cic cbt vira
1.Day doi & xdcdinhméc 2. Dinh 3. Day cing xdc dinh méc phu

4. M6cchinh  5.Méc phu 6. Cot vitachinh 7. Cot vita phu

b.2). Bat méc vita trén tran.
- Pat méc vira tran nha ciing l1am giéng nhw & twong. G gilta tran dat mot bét vira

xi mang mac cao day bang chiéu day 16p vira ( khoang 1,5 cm) lam diém chuan. Dé
trat doc bét vira nay chinh xac, can trat trwéc cadc méc vira trén tran lam thanh mét
dwdng thdng, dat thwdc tdm va dung ni vo (hoic day 6ng nwdc) Iay thang bang gilia
cac diém, sau d6 trat n6i cac méc vira trén lai thanh bét vira .Trén diém chuan &y dat
song song v3i mét mat twdng mot cay thwde tam va ap sat vao thwdc tam mét cai ni -
vé |8y thang bang. Gilr cho thwéc thang bang réi trat  méi dau thwéc mét bét vira
mac bang vita xi mang. Ciing nhw thé, quay thwdc thing goc véi hwdng trvde va dat
nhiing bét vita méc. Dua trén nhiing diém méc &y, dat thém nhiing diém méc gan
cac bic twdng. Sau cling trat cac vét vita dai néi lién cac diém méc ay lai thanh cac
bang vira véi khoang cach gilra cac bang vira 1,5 m - 2 m. Khi trat ciing tua vao cac
bang vita da trat chudn & trén dé can phang khi vao vira, tao mat phang cho mat
tran.
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Lam dai moc vita dé trat tran

1. M6c chinh 2. Moc phu 3. Day cang ngang ldy thang bing .

4.Daivita 5. Day cang doc 14y thang bang 6. Day 6ng nudc.

7. Thudc tdm 14y moc cho cac diém .
Hinh 1: Lam dai méc vira trén tran.
¢). Thao tac trat.
- Trat thwdng ¢6 hai thao tac co ban:
+ \V&o vira va can phang.

+ Dung cac dung cu chuyén dung xoa phang va nhan cho bé mit trat hoic tao
mat cho bé mat I6p trat.

- Ty theo tling mat trat khac nhau, véi nhiing yéu cau ky thuat khac nhau ma
cac thao tac trat cling c6 nhiéu cach khac nhau .

3) Vo vita va cén phang.

a). Dung cu dung dé€ trat.

- Dung cu dung dé trat théng thwdng gém :

+ Bay, dao xay, ban xoa mat phang, ban xoa gbc, ban ta 16t, gao muc vira.

Sinh vién: Nguyén Anh Tuén
Lép XDL501 175



Chuwong 5. Tinh toan cot

+ C4c loai thuwdc: Thwéce tam, thuwdc ngén, thwdc vé canh, nivd, chéi dét, day
doi.v.v.

b). Thao tac vao vira.

- Bao gid ciing ti€n hanh trat tir trén xudng ddi, lam nhw vy dam bao dwdc chat
lwong mat trat, cac dot vira sau & bén déi c6 chd bam chac, cac thao tac trat sau
khoéng pha hdng mat trat trwée do.

Sau day la thao tac vao vita cho cac két céu:

* Vo vita bang bay:

- Ngd&i céng nhan tay phai cam bay, tay trai cam bé dung viia, dung bay lay vita
trat 1én mat twong, tran, ding bay can so bd cho méat vira tong déi dong déu.

- Phong phap nay nang xuét thap.

* Vo vita bang ban xoa:

- Ngdi céng nhan lay vita twong déi day ban xoa, nghiéng ban xoa khoang 15°
so v&i mat trat dé da vira vao mat trat. Thao tac nay phai gilr dwdc cif tay cho chuén
sao cho 18p vita vao khéng quéa day, mat vira twong déi bang phéng. Khi vao duwoc
mot dién tich nhat dinh thi dung ban xoa vudt cho mat trat twong ddi bang phang.

- Phwong phéap nay thwdng s dung nhiéu trong qua trinh trat.

c). Thao tac cén phang.

Can phang mat trat twong:

izl | L JE Al | iz
| | L L] | il

3 T I [ [ -
C — : | H [:
B ] | L
4 | | _
B ] I L L
Z Z I I Z
(1,5-2)m (1,5-2)m
|

| |
Heé thong dai moc va cdach can vira trén bé mat trat khi vao vira
1. Cic moc vita . 2. C4c cot vita . 3. Thudc tam .

4. L6p vita can
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Hinh 2: Thao téc can phdng mat trat tudng.

- Sau khi da vao vita dwdc mot dién tich nhat dinh, ta tién hanh can phang 16p
vira da vao. Néu day la I6p trat dém thi chi can ding ban xoa can cho bé mét I6p trat
twong doi dong déu, chd cho vira kho trat ti€p I6p mat. Néu day la 16p mat thi dung
thwdc tdm can phang: Dat thdc tam tua 1én cac mac vira, hoic méc gd hay mac thép
da dat trwSc d6 can déu tir dwdi 1én. Sau méi lwot can ta phai bl vira cho cac vi tri
I6m va lai ti€p tuc can. CUr ti€p tuc can vai lwgt nhw vay ta c6 mat vira twong doi
phang. Chd cho vira se mat, ta bat dau xoa nhin mat trat. Khdng dé qua lau mat trat
bi khé khi xoa mat twdng tran sé bi xm (chay)

Can phang mat trat tran:
1. Dai méc. 2. Théc can.

Hinh 3: Can vira & tran theo mac.

d). Xoa phdng nhdn mat trat.

- Thao tac nay 13 1am cho cac I6p méat. Lp mat phai phang, ¢ chiéu day I6p vira
theo dung thiét k&, mat trat theo phwong ding phai thing diing, theo phwong ngang
phai bang phing, dong thdi bé mat phai nhan, béng min dap Ging dwdc yéu cau vé mi
quan.

- Dung cu dung xoa phang nhin thwdng dung 1a ban xoa gd. Thao tac xoa nhan
mat tdng ddc l1am tU trén mép tran xudng dwéi. Tai nhimg chd giap néi gitra cac dot
trat can chu y xoa phang, cé thé dung chdi dét vay néc cho tong déi 4m mat va xoa
déu tranh gdé ghé chd giap ndi. Thao tac xoa phang: Tay xoa nhe, nghiéng ban xoa
khoang 1° - 2° so véi mét trat, da ban xoa vé phia nao thi nghiéng vé phia d6 mot
cach linh hoat d& ban xoa khéng vap vao mat vira. C6 thé xoa theo vong tron hoac
theo hinh s6 tam. DAau tién xoa rong vong dé tao mat phing, sau dé thu hep va nhe
tay dan dé tao dd bong cho mat trat. Nhing vi tri vira da qua kho co thé vay thém
nudc dé xoa, khdng xoa c6 mat trat sé bi xdm (chay), nhiing vi tri vira con wét cb thé
dé vira khd hon méi xoa, vi xoa khi con w6t mat trat sé dé lai cac gon xoa khi kho,
gidm do bong mat trat.
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Hinh 5: Thao tac xoa phing mat tran.

- B6i v6i cac goc nha: Dung nhiing ban xoa géc bang g hoac thép. Thi cong
cac goéc nha phai can than, vi nhiing sai s6t di nhd & cac géc ciing dé nhan thay.

- Khi trat cac gbc & tran ciing dung cac ban xoa goc, néu cac géc hinh cung tron
thi ta c6 thé dung ban xoa hinh tron.
6.6.3 Cong tdc l4t nén ]

1) Yéu cau ky thuat va cbng tac chuéan bi lat.

a). Yéu cau ky thuét ctia mat lat.

- Mat 1at dung do cao, dd doc (néu cd) va do phang. Néu mat lat 13 gach hoa
trang tri thi phai dang hinh hoa, ding mau sac thiét k&. Vién lat dinh két t6t véi nén,
khéng bi bong bdp.

- Mach thang, déu, dwdc chén day bang vita xi mang cat hay hd xi mang 16ng.

b). Xac dinh cao do (c6t) mat Iat.
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Hinh 6: Cach xac dinh cao d6 mat Iat.
- Can cr vao cao do (cot) thiét ké (con goi la c6t hoan thién) clia mat lat (thwong
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vach d4u & trén hang cét hién), ding éng nhua mém dan vao xung quanh khu vuc
can lat, nhiing vach cét trung gian cao hon c6t hoan thién mét khoang tir 20 - 30 cm.
Nguwdi ta dan c6t trung gian vao 4 géc phong, sau d6 phat trién ra xung quanh twong.

- Dua vao c6t trung gian ta do xuéng mét khoang 20 - 30 cm sé xac dinh dwdc
cot mat lat (chinh la c6t hoan thién).

2) Xt li mat nén.

a). Kiém tra c6t mat nén.

Dua vao c6t trung gian da vach & xung quanh twdng khu vuc can lat do xuéng
phia d&i dé kiém tra cot mat nén. Tir c6t trung gian da vach ta dung thwdc do xudng
bén dwdi, nén thuc hién & cac goc twdng, sé biét doc dd cao thap clia mat nén.

b). Xt Ii mat nén.

- D&i v6i nén dat hoic cat: Ché cao phai bat di, chd thap dé cat, t6i nwdc dam chat.

- Nén bé téng gach v&: N&u nén thap nhiéu so véi cét quy dinh thi phai d6 thém
mot I6p bé tdéng gach v& cling mac véi I6p vira trudc; néu nén thap hon so véi cét quy
dinh (2 - 3 cm) thi t6i nwéc sau do lang mot I16p vita ximang cat nwoc mac 50. Néu
nén c6 chd cao hon quy dinh, phai duc hét nhiing chd gé cao, cao sach vira, téi nwéc
sau dé lang tao mét I16p vira xi mang cat mac 50.

- Nén, san bé tdng, bét dng cot thép: NEu nén thdp hon cét quy dinh, thi twsi
nwdc roi lang thém mét 16p vira xi mang cat vang mac 50, néu nén thap nhiéu phai
dé thém mot 16p bé téng da mat mac 100 cho dd cét nén.

- Nén cao hon c6t quy dinh thi phai hoi y kién can bd ki thuat va ngudi cd trach
nhiém dé& c6 bién phap xi Ii. (C6 thé nang cao cét nén, san dé khac phuc, nhung khoéng
duwoc lam anh hwdng dén viéc dong md clia, hodc phai bat chd cao di cho bang cét quy
dinh ).

3) Lat gach gébm trang men. (Theo phuwong phéap lat dan)

a). Bac diém va pham vi sit dung.

a.1). Bac diém.

* Gach gém trang men:

- Gach gém trang men thudc loai gach vién mong, réng, khéng chiu dwgc nhiing
va dap manh.

- Nén lat gach nay phai 6n dinh, mat nén phai phang, ciing. Vira dinh két phét
mdng va déu, mac vira cao. Khi lat, dat nhe nhw dan, tranh diéu chinh nhiéu vién
gach dé bi ndt, mach bi ddy do viia phoi [én.

a.2). Pham vi st dung.

Gach gém trang men, gém granit, ceramic trang men dung lat nén nhimg coéng
trinh kién trdc c6 yéu cau ki, mi thuat cao, d&c biét [a nhimg cdng trinh c6 yéu cau khat
khe vé vé sinh nh bénh vién, phong thi nghiém héa dwdc va mét sé cong trinh van héa
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khac.

b). Céu tao va yéu céu ky thuét.

b.1). Cau tao.

- Gach gém trang men thwong lat trén nén ciing nhw nén bé téng gach va, bé
téng c6t thép, bé tdng khdng cot thép. Vién lat doc gan béi I6p vita xi mang mac cao.

- Nén dwdc tao phang (hosc nghiéng) tréc khi lat béi I6p vita mac > 50, chd 16p
vita nay khé méi tién hanh lat.

b.2). Yéu céu ky thuat.

* Mat lat:

- Mat lat dinh két t6t vGi nén, ti€p xuc véi vién lat, khi gd khéng co ti€ng bong bdp.

- M4t 14t phang, ngang bang hoic déc theo thiét ké.

- Péng mau hoac cling loai hoa van .

* Mach: Thing déu, khdng 16n qua 2 mm.

c). Ky thuat lat .

c.1). Chuén bi vat liéu, dung cu:

* Gach lat:

- Gach sén xuét ra dwdc dung thanh hop, co ghi rd kich thwdc mau gach, xéri 16
hang. Vi vay cha y chon nhiing hop gach c6 cung xéri san xuét sé c6 kich thwdc va
mau dong déu hon.

- Néu gap vién mé géc hodc cong vénh phai loai bo.

* Vlda:

- Phéi déo, nhuyén dam bdo dung yéu cau thiét ké.

- Khéng lan sdi san.

- Lat dén dau tron vira dén do.

*Dung cu:

- Bay dan vira, th6c tam, ni vo, dao cat gach (may cat gach), bua cao su, miéng
cao su moéng, chdi dét, day gai (hodc day niléng), dinh gudc, duc, gié lau sach, gang
tay cao su.

c.2). Phuong phap lat.

Gach gém trang men thudc loai vién mdng, thang lat khong cé6 mach. Phuwong
phap ti€n hanh nhw sau:

* Lang mot I6p vira tao phang:

- Vra xi mang cat t6i thifu mac 50 day 20 - 25 mm. Sau 24 gid chd virta kho sé
ti€én hanh cac budc tiép theo.

- Kiém tra vuéng gbéc clia phong (bang cach kiém tra 1 géc vudng va hai dwdng
chéo hoac kiém tra ca 4 gbc vudng).

- X&p wdm va diéu chinh hang gach theo chu vi phong. Hang gach phai thang
khit nhau, ngang bang, phang mat, khdp hoa van va mau sic.
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- Phét vira lat dinh vi 4 vién gach 6 géc lam méc: 1 -2 -3 -4 (hinh 12-20) va
cang day lat hai hang cau (1 -2 ) va (3 - 4 ) song song vGi hwdng lat (IUi dan vé phia
ctta) (hinh 12 - 20). N&u phong rong cé thé lat thém hang cau (5 - 6) trung gian dé
cang day, tang doé chinh xac cho qua trinh Iat.

* Cang day lat hang gach néi giita hai hang cau:

- DUng bay phét vita trén bé mat khoang 3 - 5 vién lién (bat dau tir goc trong
cung) dat gach theo day. Gd nhe bang bua cao su diéu chinh vién gach cho dung
hang, ngang bang.

Day cang

AN . Hudng lat
— Cac hang cau — —

| i

 mmmmmEmm—— ]

Bién phdp lam méc va lat nén

1. Cac vién gach lat lam m6c chinh .

2. Cac vién gach lat lam moc trung gian .

Hinh 7: Lam m&c va lat nén.

- CUr 14t khoang 3 - 4 vién gach lai ding nivo kiém tra d6 ngang bang cla dién
tich 14t 1 1an, dung tay xoa nhe gitta 2 mép gach xem c6 phang mat vdi nhau khong.
Lat dén dau lau sach mat lat bang gié mém.

* Lau mach: Lat sau 36 gid tién hanh lau mach.

- D& vita xi mang 16ng tran khdp mat lat. Dung miéng cao su mdng gat cho vira
xi mang tran day khe mach .

- Rai moét 16p cat khd hay mun ca khap mat nén dé hat khé hé xi mang con lai.

- Vét sach mun ca hay cét, dung gié kho lau nhiéu 1an cho sach hé xi mang con
dinh trén mat gach.

- Trong hop phong lat cé kich théc 16n nhw nén hoi trwdng, nha hat, cau lac bo,
phong thi dau, hodc nhiing phong c6 hinh hoa nam & trung tdm phong, ta c6 thé
hanh phwong phap lat nh sau:
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- Xac dinh diém trung tam O cla phong bang cach ké hai truc chia phong lam 4
phan.

- X&p wdm gach, bat diu ti trung tam tién vé phia huwéng theo ding hwdng
truc, xac dinh vi tri cla bon vién géc 1; 2 ; 3 ; 4.

* Cé&t gach:

- Khi lat gap tréng hgp bé tri vién gach bi nhd phai cit gach va bé tri vién gach
cat G sat twong phia bén trong.

- D& k& ddc dong cat trén vién gach chinh xac hay dat viéen gach dinh cét lén
vién gach nguyén cudi cung cla day, chéng mét vién gach th(r 3 va ap sat vao t-
wdng. Dung canh clia vién gach th(r 3 1am thudc vach mét dong cét Ién vién gach thir
2 can cét.

+ D6i v6i gach gém trang men vach dau va cdt mém & mat khdng trang men roi
ti€n hanh cat bang dao cat thd cong.

+ DGi v6i gach ceramic trang men hozc gém granit nhan tao. Khi cat phai dung
may vi nhiing loai gach nay c6 doé cling I16n khong cat bang thii cong dwac.
6.6.4 Céng tac son ba

1). Céng tac quét voi.

a). Pha ché nuwoc voi.

Nwdc voi phai pha sao cho khéng dac qua hoac lodng qua, bdi vi néu dac qua
kh6 quét déu va thwdng dé lai vét chdi, néu loang qua thi bi chay khéng dep.
a.1) Pha ché nwdc véi trdng

C 2,5 kg voi nhuyén cdng véi 0,1 kg mudi &n thi ché tao dwdc 10 lit nwéc véi
stta. Trwdc hét danh lwong voi do6 trong 5 lit ndc cho that nhuyén chuyén thanh sia
vdi, mubi &n hodc phén chua hoa tan riéng d6 vao va khudy cho déu, cudi cung dé
nét lwong nwdc con lai va loc qua 16i cé mat 0,5 mm x 0,5 mm.

a.2) Pha ché nwdc véi mau

Clr 2,5 - 3,5 kg v6i nhuyén cdng véi 0,1 kg mudi an thi ché tao dwdc 10 lit nwéc
voi sifa, phwong phap ché tao giéng nhw trén. Bot mau cho vao tur t, mdi 1an cho
phai can do, va sau méi 1an phai quét th, khi dam bdo mau séc theo thiét k& thi ghi
lai liéu lwong pha tron dé& khong phai thir khi trén mé khac. Sau d6 ciing loc qua I6i cd
mat 0,5 mm x 0,5 mm. Néu pha véi phén chua thi cr 1 kg voi cuc pha véi 0,12 kg
b6t mau va 0,02 kg phén chua.

b). Yéu cau ky thuét.

- Mau séc déu, dang vdi thiét ké ky thuat.

- B& mat quét khong 16 vét chdi, khéng c6 nép nhin, giot voi dong, voi phai bam
kin déu bé mat.

- NGc voi quét khdng lam sai léch cac dong nét, gd chi va cac mang bé mat
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trang tri khac.

- Cac duwdng chi, dwdng ranh gidi gitta cac mang mau voi phai thing déu.
¢). Chuén bi bé mat quét voi.

- Nhiing ché st mé, bong bép va lai bang vira.

- Néu bé mat twdng bi nat:

+ Dung bay hodc dao cao réng dwdng nit.

+ Dung bay bdi vita cho phang.

+ Xoa nhan bang ban xoa.

- V& sinh bé mé&t: Dung bay ho#c dao tay véi, vira khé bam vao bé mat. Quét
sach bui ban bam vao bé mat.

d). Ky thuat quét voi.

- Khi da lam xong céac cong viéc vé xay dung va Iap dat thiét bi thi tién hanh
quét voi. Mat trat hoan toan khd méi ti€n hanh quét voi. Quét voi bang chéi dot b
tron va chat bang dau.

- Quét voi thudng quét nhiéu nudc (t6i thiu 3 nwéc): LSp 16t va 16p mét.

- Quét 16p 16t: LSp 16t quét bang sira voi pha lodng hon so véi I6p mat, quét 16p
16t c6 thé quét 1 hay 2 nwdc, nwéc trwde khd méi quét I6p sau va phai quét lién tuc.

- Quét I6p mat: Khi I16p 16t da kho, 16p mat phai quét 2 - 3 nwdc, nuwde truwe kho
m&i quét nwéc sau. Chéi da vudng géc vai 16p 16t.

d.1). Quét voi tran.

- Pling cach mat tran khoang 60 - 70 cm.

- Cam chéi bang 2 tay: 1 tay cdm dau can, 1 tay cdm can (6 khoang gitia).

- Nhiing chéi tur tir vao nwdc voi sau khoang 7 - 10 cm, nhac chéi 1&n, gat b6t
nwéc vao miéng x6, nham han ché su rai vai ciia nwdc voi.

- Pa chéi tUr diém bat dau sang diém két thuc (trong pham vi tam tay véi), 1at
chéi quét ngudc lai theo vét ban dau.

- L6p 16t: quét theo chiéu song song vdi clia.

- L6p mat: quét theo chiéu vudng goc vdi clia.

d.2). Quét voi twong.

- D4t chéi nhe 1&n twdng & gan sat cudi clia mai chdi tir dwéi 1én, tir tr da mai
chdi 1én theo vét thdng diing, hét tdm tay véi, hoac giap dwong bién (khong dwdc
chdm qua) réi da chdi tir trén xuéng theo vét ban dau quéa diém ban dau khoang 10 -
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20 cm lai da chdi [&n dén khi ndc voi bam hét vao mat trat.

- DPa chéi sau xudng so véi diém xuat phat, nham xoa nhiing giot voi chay trén
bé mat.

- LGp 16t: Quét theo chiéu ngang.

- L6p mat: Quét theo chiéu thing ding.

*Chuy:

- Thwdng quét tir trén cao xudng thap: Tran quét truwde, twong quét sau. Quét
cac duwong bién, dwdng géc 1am cd sd dé quét cac mang tran, twong tiép theo.

- Quét dudng bién, phan mang mau: Quét véi mau tudng thudng dé trdng mot
khoang sat c6 tran, kich thuwéc khoang 15 - 30 cm.

+ Ldy dau cir: dung thwdc do khodng cach bang nhau ti trdn xudng & cac goc
va vach dau Ién twong.

+ Vach dong chuan: dua vao vach ddu & goc twdng, ding day cang c6 nhudm
mau nai lién cac diém cir lai v6i nhau va bat day vao tong dé lai vét. Day 1a dudng
bién, dwdng phan mang mau.

+ Ké dwong phan mang: Dat thwdc tam phia trén mang twong dinh quét voi mau
sao cho canh dwé6i triing v&i dwdng vach chudn. Dung chéi quét sat thwdc mot vét,
rong khoang 5 - 10 cm. Quét xong mét tdm thudc, ti€p tuc chuyén thudc, quét cho dén
hét. M6i 1an chuyén phai lau khd thudc, tranh nwéc véi bam thudc lam cho nhoé
dwdng bién.

2). Cbng tac quét son, lan son.

a). Quet son.

a.1). Yéu cau déi véi mang son.

LSp san sau khi khé phai dat yéu cau cdia quy pham nha ndc.

- Son phéi dat mau sac theo yéu cau thiét ké.

- Mat son phai 1a mang lién tuc, déng nhét, khdng rop.

- Néu son 1én mat kim loai thi mang son khéng bi boc ra ting 16p.

- Trén mang son kim loai, khéng dugc c6 nhiing nép nhan, khéng cé nhiing giot
san, khéng cé nhiing vét chéi son va 16ng chéi.

a.2). Phwong phap quét son.

- Sau khi lam xong céng tac chuan bi bé mét son thi tién hanh quét son.

Khéng nén quét son vao nhiing ngay lanh hodc néng qua. Néu quét son vao
nhiing ngay lanh qua mang son sé dong cling cham. Ngwdc lai quét son vao nhing
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ngay nong qua mat ngoai son khé nhanh, bén trong con wét lam cho I6p son khéng
dam bao chat lwgong.

- Tréc khi quét son phai don sach sé khu vuc Ian can dé bui khéng bam vao 16p
san con wét.

- Son phai dwoc quét 1am nhiéu 16p, 16p trwdc khd méi quét I6p sau. Trwdc khi
son phai quay déu.

- Quét 16t: D& cho mang son bam chat vao bd phan dudc son. Nudc son 16t pha
lodng hon nwdc son mat.

- Ty theo vat liéu can phai son ma I6p 16t c6 nhimng yéu cau khac nhau.

- Doi v6i mat twdng hay tran trat vira: Khi I16p vita khd mdi tién hanh quét I6t.
Nwdc son 16t dwoc pha ché bang dau gai dun séi trén véi bot mau, ty 18 1 kg dau gai
thi tron véi 0,05 kg bot mau. Thong thwdng quét tir 1 dén 2 nwée tao thanh mot 16p
son mdng déu trén toan bd bé mat can quét.

- D&i v6i mat gb: Sau khi slra sang xong mat gb thi quét son |6t d& dau gai dun
s6i tron véi bét mau, ty 1& 1 kg dau gai thi tron véi 0,05 kg bot mau. Thong thuwong
quét 1 - 2 néc tao thanh mét I6p san mong déu trén toan bd bé mat can quét.

- B6i v6i mat gb: Sau khi slra sang xong mat gd thi quét son 16t d& dau ngadm
vao cac thd go.

- D6i v6i mat kim loai: Sau khi lam sach bé mat thi dung loai son c6 gdc 6xit chi
dé quét 16t.

- Quét I6p mat bang son dau: Khi 16p 16t da kho thi ti€n hanh quét I16p mat.

- Véi dién tich son nhd, thwdng son bang phwong phap thi cédng, dung but son
hodc chéi son. Quét 2 - 3 lwot, méi lwat tao thanh mét I6p son méng, déng déu
dwdng but, chdi phai da theo moét hwdng trén toan bd bé mat son. Quét I6p son sau
da but, chéi theo héng vudng géc v6i hwdng clia 16p son trwdc. Chon hwéng quét son
sao cho I8p cudi cung c6 bé mat son dep nhat va thuan tién nhat.

- D3i véi twdng theo hwdng thing ding.

- PaGi vGi tran theo hwéng clia anh sang tir cla vao.

- P&i v6i mat clia gb xudi theo chiéu thé gb.

- Tr6c khi mat son khé dung but son réng ban va mém quét nhe 1én 16p son cho
dén khi khéng nhin thay vét bat thi thoi.

Né&u khéi lwdng son nhiéu thi cé thé co gi6i hda bang cach dung sung phun son,
chat lwgng mang son tét hon va nang suat lao dong cao hon.
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b). Lan son.

b.1). Yéu cau ky thuat.

- B€ mat son phai dat cac yéu cau ky thuét sau:

+ M4u sdc son phai ding véi mau sac va cac yéu cau clia thiét ké.
+ B& mat son khéng bi rd khéng c6 nép nhan va giot son dong lai.

+ Cac dong ranh gidi cac mang mau son phai thing, nét va déu.

b.2). Dung cu lan son.
b.2.1). Ru - 16.

- Ru - 16 diing 1an son, dé thao tac va nang suét, son trong 8 gid c6 thé dat t4i
300 m?,

+ Loai ngan (10 cm) dung dé son & noi cé dién tich hep.

+ Loai vtra (20 cm) hay loai dai (40 cm) dung dé son bé mat rong.
b.2.2). Khay dung son co I0i.

Khay thwdng 1am bang tén day 1mm. Léi c6 khung 200 x 300 mm dat nghiéng
trong khay ch(a son, c6 thé miéng tén duc nhiéu 16 ¢8 3 + 5 mm, khoang cach 16 10
mm, miéng tén nay dat nghiéng trong khay, bé mat sic quay xudng phia dwdi, hoac
lwéi c6 khung hinh thang can dé trong xo.

b.2.3). Chéi son.

- Chéi son diing dé quét son & nhiing dwdng bién, géc twdng, noi bé mat hep.
+ Chéi dang det: C6 chiéu rong 100, 75, 50, 25 mm.

+ Chéi dang tron: C6 dwong kinh 75, 50, 25 mm.
c). Ky thuat lan son.

c.1). Céng tdc chudn bij.
- Céng tac chuin bi giéng nhw déi véi quét voi, ba matit.
+ Lam sach bé mat

+ Lam nhin phang bé mat bang ma tit
c.2). Trinh tu lan son.

- B4t dau tu trAn dén cac 8p twdng, ma cla, rdi dén cac dwdng chi va két thac
vGi son chan twdng.

- Twdng son 3 nwdc dé déu mau, khi nwdc trwde tréc khé méi son nwdc sau va
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cling chiéu véi nwéc trwde, vi l4an son dé déu mau, thudng khéng dé lai vét Ru-16.
c.3). Thao tdc.

- D6 son vao khay (khoang 2/3 khay).
- Nhiing tir tir Ru-16 vao khay son ngap khoang1/3 (khéng qua 16i Ru - 16).

- Kéo Ru - 16 lén sat I6i, ddy di ddy lai con l&n trén mat nwdc son, sao cho vo Ru
- 16 thdm déu son, dong thoi son vira gat vao 16i.

- Pa Ru - 16 4p vao twdng va ddy cho Ru - 16 quay Ian ti dwéi [én theo dwdng
thang diing dén dwdng bién (khong chém qua dudng bién) kéo Ru - 16 theo vét cil
qua diém ban dau, sau xuéng diém dung 6 chan twdng hay két thic moét dau son,
ti€p tuc ddy Ru - 16 I&n dé&n khi son bam hét vao bé mat.

d). Ba ma tit.

d.1). Cach pha tron.

d.1.1). Béi vdi loai ma - tit tu pha.

- Can dong vat liéu theo ty I1é pha tron.

- Tron khé déu (néu cb tir 2 loai bot trd 1én).

- B8 nwéc pha (dau hodc keo) theo ty 1& vao bot da trén trudce.

- Khudy déu cho nwéc va bt hoa 1an véi nhau chuyén sang dang nhao, déo.
d.1.2). B6i vdi dang ma - tit pha san.

Pay 12 loai bdt hén hop khd dwdce pha ché tai cdng xwéng va dong thanh bao cé
trong lwong 10, 25, 40 kg khi pha trén chi can d6 nwéc sach theo chi dan, khudy cho
déu cho bot trd 1én dang déo, nhao.

d.2). Ky thuat b ma tit.

d.2.1). Yéu cdu ky thuéat.

- B& mat sau khi can dam béo cac yéu cau sau:
+ Phang, nhin, bong, khong rd, khong béng rop.
+ Bé day I16p ba khoéng qua 1Tmm.

+ B& mat ma tit khong son phd phai déu mau.
d.2.2). Dung cu.

- Dung cu ba ma tit gdm ban ba, dao ba va 1 s6 dung cu khac nhw x6, hoc dé
chilra ma tit.

+ Ban ba nén c6 dién tich 16n dé dé thao tac va nang suat cao.

+ Dao b3 16n c6 thé thay ban ba dé ba ma tit [&n mat trat.
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+ Dao b4 nho dé xuc ma tit va ba nhiing ché hep.

- Ngoai ra con dung miéng ba bang thép méng 0,1 + 0,15 mm cat hinh chir nhat
kich thwéc 10 x 10 cm dung lam nh&n bé mat, miéng cao su cat hinh chit nhat kich
thwdc 5 x 5 cm dung dé ba ma - tit cac goc 16m.

d.2.3). Chuén bi bé mat.

- Céc loai mat trat déu c6 thé ba ma tit, nhwng tot nhat 1& mat trat bang vita tam
hop.

- Dung bay hay dao ba ma tit tdy nhiing cuc véi, vita khd bam vao bé mat.
- Dung bay hoéc dao cay hét nhitng gé muc, ré cay bam vao mat trat, trat va lai.
- Quét sach bui ban, mang nhén bam trén bé mat.

- Co t&y 16p voi cii bang cach twdi nwdc bé mat, dung co hay gidy rap danh ky
hodc cao bang dao ba ma - tit.

- T4y sach nhiing vét ban do ddu m& bam vao twdng.

- Néu bé mat trat bang cat hat to, dung gidy rap s6 3 danh dé rung bét nhiing
hat to bam trén bé mat, vi khi ba ma tit nhimg hat cat to nay dé bi bat 1én bam |an véi
ma - tit, kho thao tac.

d.2.4). Ba ma - tit.

Dé dam bao bé mit ma tit dat chat Iong t6t, thong ba 3 1an.

Lan 1: Nhdm ph kin va tao phang bé mat.

- DUng dao xic ma tit d6 Ién mat ban ba 1 lwong vira phai, da ban ba ap
nghiéng vao twdng va kéo Ién phia trén sao cho ma tit bam hét bé mat, sau dé dung
canh cla ban ba gat di gat lai dan cho ma - tit bam kin déu.

- Ba theo tiing dai, ba tir trén xudng, tir goc ra, chd I6m ba ma tit cho phang.

- Dung dao xuc ma - tit Ién dao ba I16n 1 lwgng vira phai, da dao ap nghiéng vao
twong va thao tac nhuw trén.

Lan 2: Nhdm tao phang va l1am nhan.

- Sau khi ma tit 1an trwéc kho, dung gidy rap s6 0 1am phing, nhin nhiing chd
16i, gon lén do vét ba dé lai, gidy rap phai ludn da sat bé mat va di chuyén theo vong
xody &c.

- B4 ma tit gibng nhw ba 1an 1.

- Lam nhan béng bé mat: Khi ma tit con wét dung 2 canh dai cla ban ba hay
dao ba gat phing, vira gat vira miét nhe 1&n bé mat 1an cudi, & nhiing goc 16m dung
miéng cao su dé ba.
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Lan 3: Hoan thién bé mat ma - tit
- Kiém tra truc ti€p bang mat, phat hién nhiing vét xwdc, chd 16m dé ba dam cho
déu.

- Banh gidy rap 1am phéng, nh3n nhiing chd 16i, giap ndi hoc gon 1én do vét ba
lan trwéc dé lai.

- S(ra lai cac canh, giao tuyén cho théng.

*An toan lao dong:

Khi thi cong nha cao tang, viéc can quan tim hang dau 1 bién phap an toan lao
dong. Cong trinh phai 1a noi quan 1y chat ché s6 nguoi ra vao cong trudong. Tat ca cac
cong nhan déu phai dugc hoc ndi quy.

6.7 An toan lao dong khi thi céng phan than va hoan thién
6.7.1 An toan lao déng trong céng tac bé téng:
6.7.1.1 Lap dwng, thao d& dan gido:

- Khong st dung dan gido c6 bién dang, ran nit, mon gi hodc thi€u cac b phan
neo giang.

- Khe h¢ gifta san cong tac va tuong cong trinh > 0,05 m khi xay va > 0,2 m khi
trat.

- Céac coOt dan gido phai dugc dat trén vat ké 6n dinh.
- Cam xép tai 1én dan gido.
- Khi dan gido cao hon 6 m phai 1am it nhat hai san cong tac: San lam viéc bén
trén, san bao vé dudi.
- San cong tac phai c6 lan can bao vé va ludi chan.
- Phai kiém tra thudng xuyén cc bd phan két cdu cta dan gido.
- Khong dung lap, thio g& hodc 1am viéc trén dan giao khi troi mua.
6.7.1.2 Cong tac gia cong l&p dwng cbt pha:

- Van khuon phai sach, c6 ni quy phong chéng chay, bd tri mang dién phai phu
hop vai quy dinh cua yéu cau phong chay.

- Cop pha ghép thanh khéi 16n phai dam bao ving chac.

- Trude khi d6 bé tong cac can bo ky thuat phai kiém tra cdp pha, hé cay chéng
néu hu hong phai stra chita ngay.

6.7.1.3 Bao dwdng bé tong:

- Khi bao dudng phai dung dan gido, khong dugc dung thang tya vao cac bd
phan két cau.
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- Bao dudng vé ban dém hoic nhitng bd phan che khuat phai c¢6 dén chiéu sang.
6.7.1.4 Thao d& cbt pha:

- Khi thao d& cdt pha phai mic do bao ho.

- Chi dugc thao d& cbp pha khi bé tong dat cudng do 6n dinh.

- Khi thédo c6p pha phai tuan theo trinh tu hop 1y.

- Khi thao d& cop pha phai thuong xuyén quan sét tinh trang cac bd phan két cu.
Néu c6 hién trong bién dang phai ngimg thao va bao cdo ngay cho ngudi c¢6 trach nhiém.

- Sau khi théo d& cbp pha phai che chan cac 16 hong ctia cong trinh, khong dé
cdp pha trén san cong tac roi xuéng hodc ném xudng dat.

- Thao d& cbp pha véi cong trinh c6 khau do 16n phai thuc hién day du cac yéu
cau néu trong thiét ké va chong 4o tam.

6.7.2 An toan lao déng trong céng téc cét thép:

- Gia cong cot thép phai tién hanh & khu vuc riéng, xung quanh c6 rao chan, bién
bao hi¢u.

- Cat, udn, kéo, nén c6t thép phai dung nhitng thiét bi chuyén dung.

- Ban gia cong cdt thép phai chic chan.

- Khi gia cong cdt thép phai 1am sach gi, phai trang bi day du phuong tién bao vé
ca nhéan cho cong nhan.

- Khong dung kéo tay khi cit cac thanh thép thanh cdc mau ngan hon 30cm.

- Trudc khi chuyén nhitng tim ludi khung cbt thép dén vi tri lip dat phai kiém tra
cac moi budc, han. Khi cdt bo nhitng phan thép thura & trén cao cong nhan phai deo day
an toan.

- Khi lap dung c6t thép gan dudng diy dan dién phai cat dién. Truong hop khong
cat dién dugc phai c6 bién phép ngan ngtra cot thép va cham vao day dién.

- Trude khi d6 bé tong phai kiém tra lai viéc 6n dinh cua c6t pha va cdy chdng,
san cong tac, duong van chuyén.

- Li qua lai duéi khu vuc dang d6 bé tong phai c6 rao chin va bién bao. Truong
hop bat budc c6 nguoi di lai & dudi thi phai c6 nhitng tam che chan ¢ phia trén 161 di do.
Cong nhan 1am nhi¢n vu dinh hudng va bom d6 bé tong can phai c6 gang, ting bao hg.

- Khi ding ¢am rung dé dam bé tong can:

+ Noi dat v6i vo dam rung.

+ Dung day dan cach dién.

+ Lam sach dam.

+ Ngung dam 5 -7 phat sau mdi 1an 1am viéc lién tuc tir 30 - 35 phit.
6.7.3 An toan lao déng trong céng tac xay
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- Kiém tra dan gido, sép xép vat li¢u dang vi tri.
- Khi xay dén do cao 1,5 m thi phai ding dan gido.
- Khong duogc phép :
+ Pung & bo tudong dé xay.
+ Pi lai trén bo tuong.
+ Pung trén mai hit.
+ Twa thang vao tuong dé 1én xudng.
+Pé dung cy, hodc vat li€u trén bo tuwong dang xay.
6.7.4 An toan lao déng trong céng tac hoan thién
- Xung quanh cong trinh phai dt ludi bao vé.
- Trat trong, trat ngoai, quét voi phai cé dan gido.
- Khong dung chat doc hai dé lam vira.
- Pua vita Ién san ting cao hon 5 m phai dung thiét bi van chuyén hop 1y.
- Thung x6 va cac thiét bi chira dung vita phai dé ¢ nhiing vi tri chac chan.

- Khi lap kinh, thuong str dung thang twa, cha y khong ty thang vao kinh va thanh
nep cua khuon cura.

- Thao lap kinh tai cac khung ctra s6, cira ¢6 dinh trén cao can tién hanh tir gido
ghé hay gido céngxon.

- Khi théo va lap kinh phia ngoai, cong nhan phai deo diy an toan va dugc cd
dinh vao nhiing vi tri an toan phia trong cong trinh.

- Cong viéc quét voi, son, trang tri bén ngoai cong trinh phai tién hanh trén gido
cao hodc gido treo. Chi dugc dung thang tya dé quét voi, son trén mot dién tich nhoé va
thap hon 5m ké tir mat nén. V4i do cao trén Sm, néu dung thang tua, phai ¢6 dinh dau
thang vdi cac bd phan két cau 6n dinh cua cong trinh.

- Son khung ctra tro1 phai c6 gian gido chuyén dung va cong nhan phai deo day
an toan. Cam di lai trén khung ctra troi.

- Son trong nha hodc str dung céc loai son ¢ chira chat doc hai phai trang bi cho
cong nhan mat na phong ddc.

- Lap kinh ctra troi va mai nha chi duoc phép tién hanh tir thang treo rong it nhat
6ocm, trén d6 c6 dong cac thanh nep ngang tiet dién 4x6¢cm, cach nhau 30 dén 40cm.
Thang treo can dugc c6 dinh chac chan, mudn vay trén dau thang can c6 moc treo

- Cong tac 6p bé mit trén cao phai tién hanh trén gian gido: Khi 6p ngoai sir dung
giao cao, giao treo, khi op trong str dung giao ghe.
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Chuong 7

TO CHUC THI CONG

7.1 Lap tién doé thi cong
7.1.1 Vai tré, y nghia cua viéc Iap tién dé thi céng

- Xay dung dan dung va cong nghi€p cling nhu cac nganh san xuit khac mudn
dat dugc nhirng muc dich dé ra phai c6 mot ké hoach san xuét cu thé. Mot ké hoach
san xudt duoc gan lién voi mot truc thoi gian ngudi ta goi d6 1a ké hoach lich hay tién
do.

- Cu thé hon tién do 13 ké hoach san xuét dugc thé hién bing biéu dd; noi dung
bao gdm céc s6 lidu tinh toan, cac giai phap dugc ap dung trong thi cong bao gom:
cong nghé, thoi gian, dia diém, vi tri va khdi lugng céc cong viéc xay lap va thoi gian
thuc hién ,chung. Cg hai loai :uen do trong xay dung la tlgtn dg t6 chuc xay dung do co
quan tu van thiét ké 1ap va tién do thi cong do don vi nhan thau 1ap. Trong pham vi d6
an, tién do duogc lap la tién do thi cong.

- Tién do c6 vai tro hét stic quan trong trong td chirc thi cong, vi nd hudng té1 cac
muc dich sau:

+ Két thuc va dua vao cac hang muyc cong trinh ting phan ciing nhu tong thé vao
hoat dong dliing thot han dinh trude.

+ Str dung hop 1y may moc thiét bi

+ Giam thiéu thoi gian & dong tai nguyén chua sir dung

+ Lap ké hoach sir dung t0i wu vé co s& vat chit k¥ thuat phuc vu xay dung

+ Cung cép kip thoi cac giai phap c6 hiéu qua dé tién hanh thi cdng cong trinh

+ Tap trung su Ianh dao vao cac cong viéc can thiét

+ D& tién hanh kiém tra tién trinh thuc hién cong viéc va thay dbi co hiéu qua
7.1.2 Quy trinh Iap tién dé thi céng

- Tién d6 thi cong 14 tai liéu thiét ké 1ap trén co sé bién phap k¥ thuat thi cong da
nghién ctru k§ nhdm 6n dinh: trinh ty tién hanh cac cong tac, quan hé rang budc gitta
cac dang cong tac voi nhau, thoi gian hoan thanh cong trinh, ddng thoi xac dinh ca nhu
cau vé nhan tai, vat lyc can thiét cho thi cong vao nhiing thoi gian nhat dinh.

- Thoi gian xay dung mdi loai cong trinh 1iy dwa theo nhiing s6 liéu tong két cua
nha nuéc, hoic di dugc quy dinh cu thé trong hop dong giao thau; tién do thi cong
vach ra 12 nham dam bao hoan thanh cong trinh trong thoi gian d6 voi muce do st dung
vat liéu, may mée nhan luc hop 1y.

- Pé tién @6 duoc 12p thoa man nhi¢m vy dé ra, nguoi can bo ky thuat co thé tién
hanh theo quy trinh sau day:
43)Phan tich cong nghé thi cong

- Dya trén thiét ké cong nghé, kién trac va két cau cong trinh dé phan tich kha
nang thi cong cong trinh trén quan diém chon cong nghé thuc hién cac qua trinh xay
1ap hop 1y va su can thiét may moc va vat liéu phuc vu thi cong.
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- Phén tich cong nghé xay lap dé 1ap tién do thi cong do co quan xdy dung cong
trinh thyc hién c6 su tham gia cua cac don vi dudi quyén.

44)Lap danh muc cong viéc xay lap

- Dya vao su phan tich cong nghé xay dung va nhiing tinh toan trong thiét ké s&
dua ra dugc mot danh sach cac cong viéc phai thuc hién. Tat ca cic cong viéc nay s€
duogc trinh bay trong tién d6 cua cong trinh.

45)X4c dinh khéi luong cong viée

- Tir ban danh muyc cong viéc can thiét ta tién hanh tinh toan khéi lugng cong tac
cho timg cong viéc mot. Cong viée nay dwa vao ban vé thi cong va thuyét minh cua
thiét ké. Khéi luong cong viéc dugc tinh toan sao cho cé thé dua vao d6 dé xac dinh
chinh x4c hao phi lao dong can thiét cho cac cong viéc dd néu ra trong ban danh muc.

46)Chon bién phap k¥ thuat thi cong

- Trén co s& khdi luong cong viéc va diéu kién 1am viéc ta chon bién phap thi
cong. Trong bién phap thi cong uu tién sir dung co gidi s& rat ngan thoi gian thi cong
cung tang nang sudt lao dong va giam gia thanh. Chon may méc nén tuan theo nguyén
tac “co gidi hod dong bo”. Sur dung bién phap thi cong thu cong trong truong hop dleu
kién thi cong khong cho phép co gidi hoa, khoi lwong qua nho hay chi phi tén kém néu
dung co gidi.

47)Chon cac thong s6 tién d6 (Nhan luc may moc)

- Tién do phu thudc vao ba loai thong s6 co ban 1a cong nghé, khong gian va thoi
gian. Thong sb cong nghe la: s6 to doi (day chuyen) lam viéc doc lap, khéi lugng cong
viéc, thanh phan t6 doi (bién ché), ning suat cia t6 /do1. Thong s khong gian gom vi
tri lam viéc, tuyén cong tac va phan doan. Thong s6 thoi gian gom thoi gian thi cong
cong vige va thoi gian dua timg phan hay toan bd cong trinh vao hoat dong. Cac thong
s0 nay lién quan voi nhau theo quy luat chat ché. Sy thay d6i mdi thong s6 s& 1am céc
thong sb khac thay ddi theo va 1am thay d6i tién do thi cong.

48)Xac dinh thoi gian thi cong

- Thoi gian thi cong phu thudc vao khéi lugng, tuyén cong tac, mic do sir dung
tai nguyén va thoi han xay dung cong trinh. B¢ day nhanh toc d6 xay dung, nang cao
hi€u qua co gioi hoa phai chi trong dén ché do lam viéc 2, 3 ca, nhiing cong viéc
chinh dugc uu tién co gidi hod toan bo.

49)Lap tién d¢ ban dau

- Sau khi chon giai phap thi cong va xac dinh cac théng sb to chic, ta tién hanh
1ap tién d6 ban dau. Lap tién dd bao gobm xac dinh phuong phap thé hi¢n tién do va th
tu cong ngh¢ hop 1y trién khai cong viéc.

50)X4c dinh chi tiéu kinh té k¥ thuat

- Tuy theo quy md va yéu cau cia cong trinh ma dit ra cac chi tiét vé kinh té k¥
thuat can dat dugc. Do viéc dam bao dong thoi cd hai yéu to trén 1a khé khan nhung
viéc lap tién do van phai hudng t61 muc tiéu dam bao thoi gian thi cong, chat lugng va
gia thanh cong trinh.
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51)So sanh céc chi tiéu cia tién do vira 1ap véi chi tiéu dé ra

- Tinh toan céc chi tiéu cta tién d6 ban dau, so sanh ching voi1 hé théng cac chi
tiéu da dat ra.

52) Téi wu tién d6 theo cac chi s6 uu tién

- biéu chinh tién dd theo hudng tdi uu, thoa man cac chi tiéu da dit ra va mang
tinh kha thi trong thi cong thuc té.

53) Tién do chip nhan va 1ap biéu d6 tai nguyén

- Két thiic viéc danh gia va diéu chinh tién do, ta c6 dugc 1 tién d6 thi cong hoan
chinh va &p dung no6 dé thi cong cong trinh. Tai nguyén trong tién do co6 thé gom nhiéu
loai: nhan lyc, may thi cong, nguyén vat li€u chinh...Tién hanh 1ap biéu do tai nguyén
theo tién do da dat ra.

7.1.3 Trién khai cdc phan viéc cu thé trong Iap tién dé thi cong céng trinh
7.1.3.1 Lap danh muc cdng viéc :

- Tién d6 cong trinh duoc chia thanh hai phan chinh la tlen d6 phan ngam va tién
d6 phan than. Danh muc cong viéc chinh trong phan thi cong ngdm bao gom:

+ Ep coc

+ Pao dat t6i cao trinh thiét ké

+ Thi cdng bé tong dai, gidng mong

- Danh myc cong viéc thi cong phan than tuan theo cong nghé thi cong bétong

cdt thép toan khédi cho nha cao ting. Cac cong viée chinh trong thi cong phan than cia
mot tang bao gom:

+ Thi cong cot, vach: Cong tac cbt thép, van khudn, bétong

+ Thi cong dam san: Cong tac van khudn, cbt thép, bétong

+ Théo d& van khuon dam san

+ Céc cong tac hoan thién trong: Xy tudng, trat trong, 1ap thiét bi, son trong. ..
7.1.3.2 Xac dinh khéi lwong cong viéc

- Trén co s& cac cong viéc cu thé da 1ap trong bang danh muc, ta tién hanh xéc
dinh khoi Iugng cho tirng cong viée do6. Khoi lugng cong viéc dugce tinh todn dya trén
cac ho so thiét ke kién truc, két cau da co6. Trong do an, khoi luong cong viéc duoc
tinh chinh xac cho céc phan viéc lién quan dén nhi¢m vu thiét ké két cau va thi cong.
Mot sO cong viéc khac do khong cé so liéu cu thé va chinh xac cho toan cong trinh c6
the lay gan dung.

- Khbi lugng cong tac dat: Ba dugc tinh toan trong phan thuyét minh ky thuat thi
cong phan ngam. Trén co s& cac cong viée cu thé ti€n hanh tinh toan chi tiét khoi
luong cho cac cong viéc do. Keét qua chi tiét the hién trong bang tinh toan 1ap tién do.

- Khoi luong cong tac bétdng, cdt thép, van khuon: Lap bang tinh toan chi tiét
khoi lugng cho cac cong viéc do trén co so kich thude hinh hoc da cé trong thiét ké két
cau. Riéng cong tac cot thép, khoi lugng dugce tinh todn theo ham luong cot thép gia
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thiét da trinh bay trong phan k¥ thuat thi cong than. Két qua tinh toan chi tiét thé hién
trong bang tinh excel trong phu luc.

- Khdi luong cong tac hoan thién: Cac cong tac hoan thién co thé tinh khoi luong
cu thé nhu xdy tuong, trat tuong, lat nén, quét son...dugc tinh toan cu the theo thiét ké
kién trac. Két qua thé hién trong bang tinh excel trong phu lyc. Mot sO cong tac hoan
thién trong khong tinh toan duoc khdi luong cu thé duoc lay theo kinh nghi¢ém nhu
cong tac duc lip dudng dién nudc, lip thiét bi vé sinh. ..

7.1.3.3 Lap bang tinh toan tién do

- Bang tinh toan tién d6 bao gdm danh sach cac cong viéc cu thé, khéi luong
cong viée, hao phi lao dong can thiét, thoi gian thi cong va nhan lyc cin chi phi cho
cong viéc do. Trén co sd cac khdi lugng cong viéc da xac dinh, hao phi lao dong duoc
tinh toan theo “Dinh mirc dy toan xay dung co ban” ban hanh theo quyét dinh 24 nim
2005 cua Bo Xay Dung. Thoi gian thi cong va nhan cong cho ting cong viéc dugc
chon lya trong mbi quan h¢ ti 1¢ nghich v&i nhau, dam bao thoi gian thi cong hop 1y va
nhan lirc duoc diéu hoa trén cong truong.

- Két qua bang tinh toan tién do duoc thé hién theo bang excel trong phan phu
lucg tir phu luc 7 dén phu luc 16

7.1.3.4 Lap tién d6 ban dau va diéu chinh tién do

- Tién d6 ban dau dugc lap trén co s tht ty thi cong cac cong viée theo quy trinh
ky thuat thi cong cta tirng hang muc. Riéng phan ngam , thir tu thi cdng cac cong tac
phu thudc rat 16n vao thoi tiét.

- Piéu chinh tién d6 trén co so cac nguyén tic di néu & trén. Tién d6 phan ngam
duge diéu chinh chu yéu 1a tién hanh cac cong viéc khong bi rang bude dé nhan luc
trén cong truong duoc diéu hoa. Tién d6 phan than diéu chinh thoi gian thao d& van
khuon tuan thu cong nghé giao 2 tang rudi, cac ~cong tac hoan thién trong cting dugc
chon lua tién hanh hop 1y dé diéu hoa nhan lyc tdi wu trén cong trudong.

Xéac dinh cac thong so cho tién do

Thong so6 khong gian :
+ phan moéng : sau khi ddo méng bang mdy - dio , sita méng tha cong - d6 be
tong 16t — 1ap dat cot thép va van khuon dai - d6 bé tong dai — 14p dit h6 mong
+ phan than : gia cong lap dung cot thép cot — gia cong lap dung van khuon cot
- d6 be tong cot — gia cong lap dung van khuon dam san — gia cong lap dung cot
thép dam san — bom bé tong dam san — bao dong bé tong dam san — xay twong
— lap ctra — trdt tran ,tdong — lat nén

Thong s6 thoi gian gom thoi gian thi cong cong viéc va thoi gian da timg phan
hay toan bo cong trinh vao hoat dong

Xac dinh thoi gian thi cong va chi phi tai nguyén

i L.
Thoi gian thi cong cong viéc xdc dinh theo bi€u thic : t; = ——

trong do : t; — thoi gian thi cong cong viéc ij (ngay)
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L;; — khoi long lao dong ( ngay cong ) hoan thanh cong viéc
a — s0 ca lam viéc trong ngay

N;j; — s6 cong nhan bién ché€ trong t6 doi

Vit

Muc tiéu thu vatlieu : q= T

ij

trong d6 : q — muc tiéu thu vat liéu trong ngay
V;; — khoi long cong viéc i thuc hién trén phan doan j
T;; — thoi gian thi cong
qo - dinh mtc vat liéu

Lap tién do ban dau

Thanh 1ap tién do.

Sau khi da xac dinh dwgc bién phdp va trinh tu thi cong, da tinh todn dwoc thoi
gian hoan thanh cdc qua trinh cong tac chinh 12 ldc ta ¢6 bat dau lap tién do.

Chu y:

Nhiing khoang thoi gian ma cac doi cong nhan chuyén nghiép phai nghi viéc (vi né
s€ kéo theo ca may moc phai ngiing hoat dong).

So6 Iwong cong nhan thi cong khong dwogc thay déi qua nhiéu trong giai doan thi
cong.

Viéc thanh lap ti€n do 1a lién két hop 1y thoi gian timg qud trinh cong tdc va sap
x&p cho cdc t6 doi cong nhan cing may moéc dgce hoat dong lién tuc.
Diéu chinh tién do.

Ngoi ta ding biéu dé nhan luc, vat liéu, ciu kién dé 1am co s& cho viéc diéu chinh
tién do.

Néu céc bi€u d6 ¢ nhitng dinh cao hoic triing sau that thwong thi phai diéu chinh
lai ti€n do bang cdch thay doi thoi gian mot vai qud trinh nao d6 dé so lwong cong
nhan hodac long vat liéu, cdu kién phai thay déi sao cho hgp 1y hon.

Néu céc biéu do nhan luc, vat liéu va ciu kién khong diéu hoa dwoc cing mot lic
thi diéu cht yé&u 1a phai dam bao s6 1rong cong nhan khong dwoc thay déi hodc néu ¢6
thay d6i mot cach diéu hoa.

T6m lai, diéu chinh tién do thi cong la an dinh lai thdi gian hoan thanh ting qué
trinh sao cho:

+ Cong trinh dwgc hoan thanh trong thoi gian quy dinh.

+ S6 lwgng cong nhan chuyén nghiép va mdy moc thiét bi khong dwgc thay doi
nhiéu ciing nhw viéc cung cép vat liéu, ban thanh phdm doc ti€n hanh mot cach diéu
hoa
7.1.4 Thé hién tién d6

- Co6 3 cach thé hién tién do la: So d6 ngang, so do6 xién va so d6 mang. So do
ngang thuong bi€u dién tién d§ cong trinh nhé va cong nghé don gian. Bi€u do6 xién
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chi thich hop khi s6 lwong cic cong viée it va to chuc thi cong theo dang phan khu
phan doan cu thé. So d6 mang thé hi¢n tién do thi cong nhitng cong trinh 16n va phirc
tap.

- Do viéc lap tién do tong thé cho cong trinh v6i phan ngam thi cong cic cong
viéc da dang, phén than c6 danh muc cong viéc cd dinh nhung kho phan chia cu thé
thanh tirng phan khu nho, nén em chon viéc 14p va thé hién tién do theo so dd ngang
v6i sy trg gitp cua phdn mém Microsoft Project. Viée thé hién tién d6 theo so dd
ngang cho ta cach nhin nhan tryc quan va don gian vé tht ty va thoi gian thi cong cac
cong viée. Ngoai ra cac mdi quan hé rang budc duoc thé hién trén biéu dd ciing giup ta
hinh dung t6t v& quy trinh thi cng cho tirmg hang muc

- Biéu d6 tai nguyén: Tai nguyén thi cong 1a nhan luc can thiét dé thi cong cac
cong viéc dugc nhap trong qua trinh lap tién do trong Project. Bi€u do nhan lyc cho
tién do dugc may tu tinh theo dit li€u vé nhan cong nhap cho tirng cong viéc.

-Tién @6 thi cong duoc 1ap thanh bang phu luc 17, tir bang tién do thi cong ta co:

hé s6 khong diéu hoa vé biéu d6 nhan luc

k, = Avar trong do :
Ay
A« — SO cong nhan cao nhat trén biéu do , A, = 83 cn

S 4101

Ay, — s6 cong nhan trung binh trén biéu do , A, = T = o8 - 17.7

V6i S — tdng s6 nhan cong thuc hién xay 1ap toan bo cong trinh ,S = 4101 cn
T — thoi gian thi cong cong trinh , T = 208 ngay
83

=Sk = —— =472
19,7

7.2 Thiét ké tong mét bang xay dwng
7.2.1 Nhirng van dé chung cua céng téc thiét ké tbng mat bang :

- Téng mat bﬁng xady dung duogc hiéu theo nghia cy thé 1a mot tap hop cac mat
bang trén d6 ngoai viéc quy hoach vi tri cic cong trinh s& duoc xay dyung, con phai bd
tri va xay dung cac cong trinh tam, cac cong trinh phu trg, cac co s vat chat k¥ thuat
bao gém: can truc, may moc, thiét bi xdy dung, cac xudng san xuat, cac kho bi, nha
0, nha sinh hoat va nha lam viéc, mang luéi duong giao thong, mang ludi cung cap
dién nuéc dung dé phuc vu cho qué trinh xay dung va doi song con nguoi trén cong
truong xay dung.

- Thiét ké tot tong mit bang xay dung, tién toi thiét ké t6i wu s& gop phan dam
bao xay dung cong trinh c6 hi¢u qud, ding tién do, ha gia thanh xay dung, dam bao
chét lugng, an toan lao dong va v€ sinh moi truong. ..
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- Co s6 tinh toan thiét ké tong mit bang:

+ Can ctr theo yéu cau cua to chirc thi cong, tién do thyc hién cong trinh x4c dinh
nhu cau can thiét vé vat tu, vat liéu, nhan lyc, nhu cau phuc vu.

+ Can ¢t vao tinh hinh cung cap vat tu thuc té.

+ Can ¢ vao tinh hinh thyc té va mat bang cong trinh, bd tri cac cong trinh phuc
vu, kho bai, trang thi€t bi dé phuc vu thi cong .

- Muyc dich chinh cta cong tac thiét ké tong mit bang xay dung:

+ Tinh toan lap tong mat bang thi cong dé dam bao tinh hop ly trong cong tac t6
chire, quan 1y, thi cong, hop 1y trong diy chuyén san xuat, tranh hién tuong chong
chéo khi di chuyén .

+ Pam bao tinh on dinh va phi hop trong cong tac phyc vy thi cong, tranh truong
hop lang phi hay khong du dap trng nhu cau.

+ Pam bdo cac cong trinh tam, céc bai vat li¢u, cau kién, cac may moc, thiét bi
dugc st dung mdt cach tién loi, phat huy hi€u qua cao nhat cho nhan luc truc ti€p thi
cong trén cong truong.

+ Dé cu ly van chuyén vat tu vat liéu la ngﬁn nhat, s6 1an boc da 1a it nhat, giam
chi phi phat sinh cho cong tac van chuyén.

+ Pam bao diéu kién vé sinh cong nghiép va phong chdng chay nd.
7.2.2 Néi dung thiét ké téng mat bang xay dwng

- Viéc thiét ké tong mat bang tuy theo ting cong trinh cu thé va phu thu¢c vao
tung giai doan thi cong. Trong d6 4n, em tién hanh thiét ke tong mat bang xay dung
phan than cua cong trinh nha cao tang. Noi dung thiét ké tong quat tong mit biang xay
dung phan than bao gém céc cong viéc sau:

+ Xac dinh vi tri cu thé cua cong trinh da dugc quy hoach trén khu dat duogc cép
deé xay dung

+ B tri can truc, may moc, thiét bi xay dung

+ Thiét ké hé théng giao thong phuc vu cong truong

+ Thiét ké cac kho bai vat liéu, ciu kién thi cong

+ Thiét ké co sé cung cap nguyén vit lidu xay dung

+ Thiét ké cac Xuong san Xuét va phu tro

+ Thiét ké nha tam trén cong trudong

+ Thiét ké mang ludi cip — thoat nude cong trudng

+ Thiét ké mang ludi cap dién

+ Thiét ké hé thong an toan, bao vé, vé sinh méi truong.
7.2.3 Tinh todn thiét ké tong mat bang xay dwng phan than céng trinh
7.2.3.1 Dinh vi vi tri va d&c diém mat bang cong trinh
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- Cong trinh c6 dién tich xay dung phan ngam la 21,6 x 17,4 (m) Gi61 han khu
dat xay dung duoc quy dinh mo rong vé mdi phia cong trinh khoang gan 10 m theo hai
huéng Péng va Bic.

- Cong trinh nam tai goc duong, doi hoi viée thiét ké tong mat bang phai tién
hanh sao cho ¢6 thé tan dung t6t mat bang thi cong chat hep nhung van dam bao khong
gian thi cong va khu vyc bd tri phuong tién, nha tam phuc vu thi cong c6 loi nhat trong
qua trinh thi cong phan than céng trinh.

7.2.3.2 B6 tri may thi cdng chinh trén cong trudng

- Trong giai doan thi cong phan than, cac mdy thi cong chinh can bé tri bao gdm :
can truc thap, thang tai, thang may cho ngudi, may tron vira, may bom bétong.

- Can truc thap: Tur khi thi cong phan ngam ta da s dung can truc thap Potain
MR150-PA60. Vi tri can truc thap dat tai gitra cong trinh, cach truc D 5m. Viéc b6 tri
can tryc thap nhu vay dam bao tdm véi can tryc phuc vu thi cdng cho toan cong
truong, khoang cach can truc dén cong trinh 12 dam béo an toan.

- Thang tai: Dung dé chuyén cho cac loai vat liu roi 1én cac tang cao cua cong
trinh. Pé gidn mat bang cung cap vat li¢u, thang tai duoc b tri & phia bén kia cua
cong trinh so vai vi tri can truc thap voi s6 luong 2 cai. Thang tai dugc bb tri st cong
trinh, neo chic chin vao san ting, dam bao chiéu cao va tai trong nang du phuc vu thi
cong.

- Thang may cho nguoi: dé tang kha nang linh dong diéu dong nhan lyc lam viée
trén cac tang, ngoai viée t6 chirc giao thong theo phuong dimg bang cau thang bd da
duogc thi cong & cac ting, ta bd tri thém 1 thang may cho nguoi O truc 6 cua cong trinh.
Thang may duoc bd tri dam bao vi tri an toan khi can truc hoat dong va thuén tién vé
giao thong cho can bd va cong nhan trén cong truong.

- May bom bétong: giai doan thi cong phan than sit dung may bom tinh DC-
750SM. May bom bétong duoc bo tri tai goc cong trinh noi ¢6 bo tri duong 6ng tinh
neo vao than cong trinh dé van chuyén bé tong Ién cao.

- M4y tron vita: phuc vu nhu cau xdy trat, su dung 1 may tron vira bd tri canh can
truc thap. Trong qua trinh thi cong cac tang trén c6 thé van chuyen may tron vira 1én
cac ting, cung cap vat liéu roi bang van thang dé phuc vu nhu cau xay, trat.

7.2.3.3 Thiét ké dwong giao théng tam trong céng trwong

- Bé phuc vu nhu cau thi cong, tién hanh thiét ké duong tam 2 lan xe trong cong
truong chay quanh theo hai canh cua chu vi cong truong. Do diéu kién mit bang thi
cong chat hep, duong tam dugc chon voi bé rong mit dudng 1a 6m, 1& duong 2 x
1,25m, tong chiéu rong nén dudng 13 8,5m.

- Tai cac khiic cua dam bao ban kinh cong nhé nhat 13 15m, mé rong thém duong
vao phia trong goc cua mdt khoang 2,2 — 3m.

- Cép phéi mat duong da dam: dung vat li¢u d4 dam c6 cuong do cao, cung loai,
kich ¢& ddng déu, rai theo nguyén tic da chén da thanh timg 16p, khong dung chat két
dinh, duoc dam chat béng xe lu. Mat duong da dam thudc loai mat duong ho, c6 do
dbc 16n nén nude bé mit dé thim vao. Do d6 can dam bao thoat nudce ra duge dé dang.
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7.2.3.4 Thiét ké kho bai cong trwong
54)Phan loai kho bai trén cong truong:

- Bé phuc vu nhu ciu thi cong, cac loai nguyén vat liéu, phuong tién thi cong
phai dugc cat chira trong cac loai kho bai, dam bao cac di€u kién k¥ thuat va du phong
cho qua trinh thi cong. Cac loai kho bai chinh trén cong trurong bao gom:

+ Bai 10 thién: ap dung cho céc loai vat li¢u thi cong nhu cat, gach xay, da soi...

+ Kho hé c6 mai che: ap dung cho céac loai vat li¢u can yéu cau bado quan tot hon
1a thép, van khudn, thanh chong, xa go go, cac cau kién bétong duc san (n€u co) ...

+ Kho kin: ap dung cho céc loai vat li¢u can dugc bao vé tot tranh sy anh huong
cua moi truong 1a ximang, son, thi€t bi thi cong phu trg...

55)Tinh toan dién tich kho bai:

- Dién tich cho tung loai kho bai dugc thiét ké theo nhu cau sir dung vat liéu hang
ngay 16n nhat ¢ cong truong va dadm bao mot khoang thoi gian du trir theo quy dinh.

- Trong giai doan thi cong phén than, viéc tinh toan dién tich kho chura vat liéu
dugc tién hanh theo ti€én do thi cong ciia mot tang dién hinh (& day st dung tang 4 dé
tinh todn). Nhu cau vat liéu thi cong cho tang 4 dién hinh trong 1 chu ky thi cong la:

+ Cot thép: thép cot , dam ,san 8,984 tan (thi cong 6 ngay)

+ Véan khuon: ddm san cot 728,44 m? (thi cong 6 ngay)

+ Xay tudng: 66,35 m® (thi cong 7 ngay)

+ Trat trong tudng, trin, cot: 995,32 m? (thi céng 7 ngay)

* X4c dinh lugng vat liéu sir dung nhiéu nhét trong ngay (fma):
- Cbt thép: 13y theo thép cot, dim , san:

=%.1,4: 2 096(T)

max

- Van khuén: lay theo van khudén dam san cot:
728,44

max

1,4=169,97(m?)

- Cong tac xay tuong:

Str dung xi mang PC30, vira mé‘c 75, cat min. Tra dinh mrc 1776, tuong 220 ma
ki hi¢u AE.22234 xay 1 m® tuong can :550 vién gach, xi mang 92,809 (kg), cat min
0,3161 m’

+ Tuong 110 mé ki hiéu AE.22124 xay 1 m® tudng can :643 vién gach, xi méing
73,607 (kg), cat min 0,2507 m®

Bing 7-1. Khdi lwong twong xiy

Loai twong | Khéilwong | BPM gach KL gach | Khéilweng | Khéi lwong
(m3) (vien/m?3) (vién) cat (m® | xi mang (m°)
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Tudng 220 49.95 550 27473 15.79 4.64

Tuong 110 16.4 643 10545 411 1.21

- Cong tac trat tuong : Tra dinh mac 1776, ma ki hi¢u AK.21224 trat 1m?
twdng can: xi mang 6,12 kg, cat 0,01785 m*

Vay luong vat liéu cho cong tac trat tudong 995,32 m? 1&:
+ Lugng cat 1a: 0,01785. 995,32 = 17,77 (m°)
+ Luong xi mang la: 6,12.995,32 = 6091,4(kg) = 6,09 T
Viy ta c6 lugng gach cat da can thiét 12
+ Gach: 1ay theo cong tac xay:

_ 27473+10545

max

1,4=7604 (vién)

- Vat liéu ximéng: (1ay theo xay trét)
_ 4,64+1,21+6,09
14
- Vat liéu cat: (lay theo xay trat)
_15,79+4,11+17,77
14

* Tinh toan dién tich kho bai yéu cau:

Béng 7-2. Dién tich kho béi

1,4=1194 (T)

max

1,4=3,767 (M%)

max

Tén kho Fmax Tat (Ngay) | Dmax d a | S=0.Dmadd (M?
Thép 2,096 Tan 12 25152 | 4 Tan/m* | 1,5 42
Van khudn | 169,97 m’ 12 2039,6 | 100 m*m* | 15 30,59
Gach xdy | 7604 vién 7 53228 | 700 vién/m” | 1,2 91,25
Catvang | 3,767 m° 14 52,738 | 3 m’/m’ 1,2 21,1
Ximang 1,194 Tan 14 16,716 | 1,3Tan/m* | 1,6 20,57

- Trén c& dién tich yéu cau da tinh toan, tién hanh bd tri cac kho bai trén cong
truong voi dién tich khong nho hon dién tich yéu cau. Cac kho hd ¢ mai che va kho
kin dung loai nha tam véi médun chiéu rong la 4,5m. Riéng kho thép phai c6 chiéu dai
t6i thiéu 14m, dé co thé chira cac thanh thép chiéu dai tdi 11,7m va cua phai mé theo
chiéu dai nha dé tién van chuyén thanh thép vao va ra khoi kho va phai c6 cac gia ké
bang gd hoic thép, mdi gia xép mot loai thép duoc phan loai theo duong kinh va theo
loai tron tron, tron gai, dé tién xuit va nhap kho, néu thép tron dang cudn duoc xép
dung theo tung 16 va cling dugc phén loai theo duong kinh.

7.2.3.5 Thiét ké nha tam céng trudng :
56) Tinh toan dan s cong trudng:

Hai Phong la thanh phd ¢6 lee lwong lao dong, céng nhan xay dung dong déo boi
vy cdng trinh st dung ngudn nhan lyc dia phuong nhiéu, cac cdng nhan chi c6 mit
trén cdng trudong khi 1am viéc, sau d6 dén gio nghi thi ho vé nha nén ta chi tinh toan
dan sé trén cong truong theo s cdng nhan cia cong ty an & tai cong truong.
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- Nhom A: s6 cong nhan lam viée truc tiép trén cong truong, gia sir 12 40 nguoi

- Nhom B: cong nhan lam viée ¢ cac xudng san Xuét phu trg
B = 30%.A = 12 nguoi

- Nhom C: Can bg k¥ thuat
C =6%.(A + B) = 3 nguoi

- Nhom D: Nhan vién hanh chinh
D =5%.(A + B + C) = 3 nguoi

- Nhom E: Nhan vién phuc vu
E=7%.(A+B+C+D)=4nguoi

- Tong dan sb cong truong:
G=106.(A+B+C+D+E)=066nguoi

57)Tinh toan dién tich yéu cau cho cac loai nha tam:

- Nha ¢ tap thé: Puoc tinh véi 30% sé cong nhan tryc tiép lam viéc cong trudng.
S6 con lai c6 thé ¢ ngoai hoac tan dung céc tang da thi cong cia cong trinh lam cho 6.

S, = 0,3.40.4 = 48 (m?)

- Nha lam viéc ban chi huy cong truong: Tinh cho 6 can bo KT va nhan vién
hanh chinh

S,=6.4=24 (Mm%

- Phong khach: Tinh cho 15 khach/1000 dan, tiéu chudn 15 m?/ngudi
S, = 66.15.15/1000 = 15 (m?)

- Nha an : Tinh cho 100 ngudi/1000 dan, tiéu chuin 4 m*/ngudi

'S, =66.100.4/1000 = 26,4 (m?)
- Nha tim va nha vé sinh: Tinh cho 25 nguoi 1 phong 2,5 m?

S5=6,6 (m?)
-Nhayte:
Se=14 (m°)

* Trén co so dién tich yéu ciu trén, tién hanh bd tri nha tam trén cong trudng
dam bao du dién tich, phu hop vdi hudng gid chinh trong nam, thudn tién cho cong
viéc va trong giao thong di lai trén cong trudong.

7.2.3.6 Thiét ké cap nwéc cdng treong:
58) Tinh toan luu lwong nudc yéu cau:
Luu luong nudc san xuét:

DA
—124~" 1 K (I
R ""8.3600 ¢ (IFs)
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Trong do:

+ 2 A; = 10000 (I/ngay) cho viéc tron vira, rira xe...

+Ky=2,51ahé s6 sir dung nudce khong diéu hoa trong gid
Thay vao:

10000
8.3600

Luu lugng nudc phuc vu sinh hoat hién truong:

_ N,.B
©8.3600" ¢

Trong do:

Q =12 2,5=1,04 (l/s)

Q.

+ Npmax = 66 nguoi 1a ) nguoi lon nhét lam viéc trén cong truong
+ B = 20 I/ngudi/ngay
+Ky=2

Thay vao:

66.20
=———2=0,092 (I/s
% =5.3600 (Vs)
Luu lugng nudc phuc vu sinh hoat khu nha &:
__N.C KK,
143600 ° ™

Trong do:

Q,

+ N, = 12 nguoi 1a s6 ngudi tai khu nha &
+ Tiéu chuan C = 60 /ngudi/ngay
+Ky=18vaKy=15

Thay vao:
12.60
- 18.1,5=0,039 (I/s
R 14.3600 (I7s)

Luu lugng nude ctru hoa 14y theo tiéu chuan: Q4 =5 (I/s)
Téng luu lwong nudce can cung cap cho cong trudng la:
Q=Qq +70%/(Q1 + Q2 + Qs) = 5,82 (I/s)
7.2.3.7 Tinh toan dwérng éng chinh:

DPuong 6ng chinh duoc thiét ké dé cung cip luu luong nudc theo yéu cau la
5,82(1/s). Van toc dong chay trung binh la v = 0,7 m/s. Puong kinh 6ng yéu cau la:

D=\/ 4Q 4582 4 050m)
7v.1000  \ 7.0,7.1000
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Nhu vay ta can dung 6ng chinh $100 dé cung cap nudc dén noi tiéu thy. Ngoai
ra, hé thong cac ong nhanh cling dugc b tri tai cac diém can dung nuéc. Hé thong
duong 6ng duoc di ndi trén mat dat, chay doc theo dudng giao thong phia trudc cac
cong trinh va nha tam. Khi phai di ngang qua duong tam, 6ng dugc chon sau xudng
30-50cm. Tai nhimg vi tri c6 thé xay ra chay, can bd tri it nhat 2 hong nudc chita chay
trén duong ong chinh.

7.2.4 Thiét ké cap dién céng truong:
7.2.4.1 Tinh toan nhu cau dung dién cong truwdng:

Trén co s& cac may thi cong da chon, tién hanh thong ké cong suat dién can cung
cap trén cong truong:

Bang 7-3. Thong ké cong suit cip dién trén cong truong
STT | May tiéu thu | S6lwong | Cong suat 1 may (kW) | Téng cong suat (kW)
1 May han 1 20 KVA 20
2 Tron vira 1501 1 3,24 3,24
3 Dam dui 4 1,1 4,4
4 | Can tryc thap 1 36 36
5 Van thang 3 4 12

* Tinh toan cong suat tiéu thu trén cong truong:

- Cong sut tiéu thu truc tiép:

K,.P, 0,7.20
p =Y - 20 o1 sakw
' zcos(p 0,65 LOA(kW)

- Cong suat dién chay may:

K,.P, 075324 0,7.(44+36+12)
= +

P! — = =56,5(kW
;=2 oS 0,68 0,65 (kW)

- Cong suit dién chiéu sang 13y theo kinh nghiém chiém 20% tong cong suit tiéu
thu

- Nhu vay, tong cong suat dién tiéu thy trén cong truong 1a:
11(21,54 +56,5)
08

7.2.4.2 Chon may bién ap phan phéi dién :

Pt =

=107,3(kW)

- Cong suat phan khang:

P
Q=—=—= 1073 =162,58(kW)
cosgp, 0,66

- Cong suat biéu kién can cung cap:

S, =/P2+Q2 =1948(kW)
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- Chon may bién 4p ba pha lam ngudi bang dau do Viét Nam san xuét loai 320 -
10/0.4

7.3 Céng tac an toan lao dong va vé sinh méi trwdng
7.3.1 Céng tac an toan lao déng
7.3.1.1 An toan trong str dung dién thi cong

- Viéc lap dat va str dung céc thiét bi dién va ludi dién thi cong tudn theo céc didu
dudi day va theo ti€u chuan “ An toan dién trong xay dung “ TCVN 4036 - 85.

- Cong nhan dién, cong nhan van hanh thiét bi dién déu c6 tay nghé va duoc hoc
tap an toan v€ dién, cong nhan phu trach di¢n trén cong trudng la nguoi cd kinh
nghiém quén 1y dién thi cong.

- Dién trén cong truong dugc chia lam 2 hé¢ thong dong luc va chiéu sang riéng,
c6 cau dao tong va cac cau dao phan nhanh.

- Trén cong truong c6 ni€ém yét so do ludi dién; cong nhan dién déu nam virng so
do ludi dign. Chi c6 cong nhan dién - nguol dugce truc tiép phan cong mdi dugce suira
chira, dau, ngat ngudn di¢n.

- Day tai dién dong luc bang cap boc cao su cach dién, day tai dién chiéu sang
duoc boc PVC. Chd ndi cap thuc hién theo phuong phap han r6i boc cach dién, noi
day boc PVC bang kép hodc xoin dam bao c6 boc cach dién mdi ndi.

- Thuc hién ndi dat, ndi khong cho phan vo kim loai cta cac thiét bi dién va cho
dan giao khi Ién cao.

7.3.1.2 An toan trong thi céng béténg, cbt thép, van khudn

- Cop pha dugc ché tao va lip dung theo dung thiét ké thi cong da dugc duyét va
theo hudng dan cua nha ché tao, cua can bg ky thuat thi cong.

- Khong xép dit cop pha trén san doc, canh mép san, mép 16 hong.

- Khi lap dung cbp pha, cot thép déu sir dung da gido 1am san thao tac, khong di
lai trén cot thép.

- Vi tri gan duong dién trudce khi 1ap dit cot thép tién hanh cat dién, hodc co bién
phép ngtra cot thép cham vao day dién.

- Trude khi d6 bétong, tién hanh nghiém thu cdp pha va cot thép.

- Thi cong bétong ban dém co6 du dién chiéu sang.

- Pam rung dung trong thi cong bétong dugce ndi dat cho vé dam, day dan dién tir
bang phan phdi dén dong co ciia dam dung day boc céach dién.

- Cong nhan van hanh may dugc trang bi ung cao su cach dién va cac phuong
tién bao vé ca nhan khac.

- L6i di lai phia dudi khu vyc thi cong bt thép, cop pha va bétong duoc dat bién
bao cam di lai.

- Khi thao do cop pha s€ dugc thuong xuyén quan sat tinh trang cac cdp pha ket
ciu. Sau khi thao d& cop pha, tién hanh che chin cac 16 hong trén san, khong xép cbp
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pha trén san cong tac, khong tha ném bira bai, vé sinh sach s& va xép cbp pha dung noi
quy dinh.

7.3.1.3 An toan trong céng tac |ap dung

- Lap dung da gido theo hd so hudng din ctia nha ché tao va lip dung theo thiét
ké thi cong da dugc duyét.

- ba giao dugc lip du thanh glang, chén dé va cac phu kién khéc, dugc neo giir
vao két cdu c6 dinh cua cong trinh, chong 14t d6.

- C6 hé thdng tiép dat, dan sét cho hé thong dan gido.

- Khi c6 mua gid tir cdp 5 trd nén, nglng thi cong lap dung ciing nhu st dung da
gido.

- Khong sir dung da gido c6 bién dang, niit v&... khong dap tng yéu cau ki thuat.

- San cong tac trén da gido lap du lan can chéng nga.

- Kiém tra tinh trang da gido trudc khi str dung.

- Khi thi cong lip dung, thio d& da gido, cAn c6 mai che hay bién bdo cAm di lai
& bén dudi.
7.3.1.4 An toan trong cong tac xay

- Trudc khi thi cong tiép can kiém tra k¥ ludng khéi xay trude do.

- Chuyén vat lidu 1én d6 cao >2m nhat thiét dung van thing, khong tung ném.

- Xay dén d6 cao 1,5m ké tir mat san, can lip dung da gido rdi méi xay tiép.

- Khong twa thang vao tuong méi xdy, khong dtng trén 6 vang dé thi cong.

- Mach vira lién két giira khéi x4y voi khung bétong chiu luc can chén, day k7.

- Ngin ngira d6 tudng bang cac bién phap: Dung bat nilong che day va ding g
van dat ngang ma tuong phia ngoai, chbng tir bén ngoai vao cho khdi luong méi xay
dbi voi tuong trén mai, tudng bao dé ngin mua.

7.3.1.5 An toan trong cbng tac han
- May han c6 vo kin duoc ndi v6i ngudn dién.
- Day tai dién dén may dung loai boc cao su mém khi n01 day thi nbi bang

phuong phap han rdi boc cach dién chd ndi. Poan day tai dién ndi tir nguén dén may
khbng dai qua 15m.

- Chuoi kim han duogc 1am bang vt liéu cach dién cach nhiét tét.

- Chi c6 thg dién moéi dugc noi dién tur ludi dién vao may han hodc thao lap stra
chtra may han.

- Co6 tam chan bang vat licu khong chay dé ngan xi han va kim loai ban ra xung
quanh no1i han.

- Tho han dugc trang bi kinh han, giay cach dién va cac phuong tién c4 nhan
khéac.

7.3.1.6 An toan trong khi thi cong trén cao:
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- Ngudi tham gia thi cong trén cao c6 gidy ching nhan du stc khoé, duoc trang
bi day an toan (co6 chat lugng tot) va tii do6 nghé.

- Khi thi cong trén d6 cao 1,5m so v6i mat san, cong nhén déu duoc dung trén
san thao tac, thang gap... khong dimg trén thang tya, khong dimg va di lai tryc tiép trén
két cau dang thi cong, san thao tac phai c¢6 lan can tranh ng tir trén cao xudng.

- Khu vuc ¢6 thi cong trén cao déu c6 dat bién bao, rao chian hodc c6 mai che
chong vat li€u vang roi.

- Khi chuan b thi cong trén mai, nhat thlet phai lap xong h¢ gido vay xung quanh
cong trinh, h¢ gido cao hon cot mai nha 13 1 ting gido (Bang 1,5m). Gian gido ndi véi
hé thdng tiép dia.

7.3.1.7 An toan cho may méc thiét bi:

- Tt ca cac loai xe may thiét bi duoc st dung va quan 1y theo TCVN 5308- 91.

- Xe may thiét bj déu dam bao c6 du hd so k¥ thuat trong d6 néu 1d cac thong sd
k¥ thuat, huéng dan lap dat, van chuyén, bao quan, sir dung va sua chita. C6 so6 theo
doi tinh trang, so giao ca.

- Niém yét tai vi tri thiét bi bang ndi quy sir dung thiét bi d6. Bang ndi dung ké
to, rd rang.

- Nguoi diéu khién xe may thiét bi 13 nguoi duge ddo tao, c6 chimg chi nghé
nghiép, c6 kinh nghiém chuyén moén va c6 du strc khoé.

- Nhitng xe may c6 dan dién dong déu duoc:

+ Boc cach dién hoac che kin phén mang dién.

+ Nbi dat bao vé phan kim loai khong mang dién cia xe may.

- Két cAu ctia xe may dam bao:

+ C6 tin hiéu khi may ¢ ché d¢ lam viéc khong binh thudng.

+ Thiét bi di dong co6 trang bi tin hi¢u thiét bi am thanh hodc anh sang.

+ C6 co ciu diéu khién loai trir kha ning ty dong mo hoic ngau nhién dong md.
7.3.1.8 An toan cho khu vwc xung quanh:

- Khu vuc cong truong dugce rao xung quanh, c6 quy dinh duong di an toan va co
du bién bao an toan trén cong truong.

- Trong trudng hop can thiét c6 ngudi huéng dan giao thong.

7.3.2 Bién phap an ninh bao vé:

- Toan bg tai san cua cong trinh dugc bdo quan va bao v¢ chu ddo. Cong tac an
ninh bao v¢ dugc dac biét chu y, chinh vi vdy trén cong truong duy tri ky luat lao
dong, ndi quy va ché do trach nhiém cua tirng nguoi chi huy cong trudong té1 tirng can
bd cong nhan vién. C6 che do ban giao rd rang, chinh x4c tranh gdy mat mat va thiét
hai vat tu, thiét bi va tai san néi chung.

- Thudng xuyén c6 doi bao vé trén cong truong 24/24, budi tdi c6 dién thip sang
bao v¢ cong trinh.

7.3.3 Bién phap vé sinh méi truong:
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- Trén cong truong thuong xuyén thyc hién vé sinh cong nghiép. Duong di 16i lai
thong thoang, noi tap két va bao quan ngin nap gon gang. Puong di vao vi tri lam viée
thudng xuyén duoc quét don sach s& dic biét 13 van dé vé sinh méi truong vi trong qua
trinh xay dung cong trinh cac khu nha bén canh van 1am viéc binh thuong.

- Cong ra vao cla xe chd vat tu, vat liéu phai bd tri cau rira xe, hé théng bé ling
loc dat, bun trudc khi thai nuéc ra hé thong cong thanh phd.

- C6 thé b tri han mot to doi chuyén lam cong tac v¢ sinh, thu don mat béng thi cong.

- Do dic diém cong trinh 14 nha cao ting lai nam tiép giap nhiéu truc dudng
chinh va nhleu khu dan cu nén phai c6 bién phap chong bui cho toan nha bang cach
dung gido 6ng, bd tri ludi chdng bui xung quanh bé mit cong trinh

- Péi v6i khu vé sinh cong truong 6 thé ky hop dong véi Cong ty moi trudng do
thi @& dam bao vé sinh chung trong cong truong.

- Trong cdng trinh ciing ludn c6 ké hoach phun tudi nude 2 dén 3 1an / ngay (co
thé thay doi tuy theo diéu kién thoi tiét) lam 4m mat dudng dé tranh buyi lan ra khu vuc
Xung gquanh.

- Xung quanh cdng trinh theo chiéu cao duoc phil ludi ngan bui dé chong bui cho
nguoi va cong trinh.

- Tai khu 1an trai, qui hoach chd dé quﬁn 40, chd nghi trua, chd vé sinh cong cong
sach s¢, déy du, thuc hién di vé sinh dung chd. Rac thai thudng xuyén duoc don dep,
khong dé bun lay, nudc dong noi dudng di 16i lai, gach v& ngdn ngang va dd dac bira
bii trong vin phong. Vo6 bao, dung cu héng... dwa vé dung noi qui dinh.

- Hé théng thoat nude thi cong trén cong truong duge thoat theo duong dng thoat
nudc chung qua ludi chin rac vao cac ga sau d6 dan ndi vao dudng éng thoat nude ban
ctia thanh phd. Cudi ca, cudi ngay yéu cau cong nhan don dep vi tri 1am viéc, lau chui,
rira dung cy lam viéc va bao quan vat tu, may moc. Khong ding xe may gay tiéng on
hodc xa khoi lam 6 nhiém moi truong. Xe may cho vat li€u ra vao cong trinh theo gio
quy dinh, di ding tuyén, thing xe c6 phu bat dira chong buyi, khong dung xe may co
tiéng On 16n lam viéc trong gid hanh chinh.

- Cubi tuan lam tong vé sinh toan cong truong. Pudng chung l1an can cong
truong dugc tudi nude thuong xuyén dam bao sach s€ va chong bui.

Sinh vién: Nguyén Anh Tuén
Lép XDL501 210



Chuwong 5. Tinh toan cot

Sinh vién: Nguyén Anh Tuén
Lép XDL501 211



Chuwong 5. Tinh toan cot

Chuong 11

KET LUAN VA KIEN NGHI
11.1 Két luan

Sau 12 tuan duoc giao nhiém vu thiét ké t6t nghiép, em di cd ging toi muc tdi da
dé hoan thanh d6 an tot nghiép cua minh. Trong pham vi do an tot nghiép, em da thuc
hién dugc cac cong viéc sau:

- Hoan thanh nhiém vu thiét ké kién truc: Thiét ké tong mit bang, mit bang céc
tang, mat ding va mat cat ctia cong trinh.

- Hoan thanh nhi¢m vy tinh toén thiét ké két ciu:
+ Tinh toan thiét ké cac 6 san tang dién hinh
+ Tinh toan thiét ké cau thang bo tang dién hinh.
+ Tinh toan thiét ké két cAu khung truc 4.
+ Tinh toan thiét ké két ciu moéng dudi cot.
- Hoan thanh nhiém vu thiét ké t6 chtrc thi céng cong trinh:
+ Thi cong dao dat .
+ Thi cong €p coc .
+ Thi cong do bé tong .
+ Thi cong phéan than .
Tuy nhién kinh nghiém con han ché nén chic chin khong thé tranh khoi céc thiéu sét.
11.2 Kién nghi
12.2.1 So' dé tinh va chwong trinh tinh

Vi su trg gitp déic luc cua may tinh dién tur vigc thiét ké két cau nha cao tﬁng da
trd nén dé dang hon truéc rat nhiéu. Vi vay, dé co thé tinh toan két cau sat véi su 1lam
viéc thyc té cta cong trinh, chung ta nén xay dung mo hinh khung khong gian. So vai
viéc xdy dung khung phang, viéc xay dung khung khong gian s& tranh duoc céc sai s6
trong qua trinh quy tai ciing nhu xét dén kha nang 1am viéc thuc té cua két cau cong
trinh. Qua thyc té em thay rang khi chay khung khéng gian s& cho ndi luc nho hon khi
chay khung phang.

Theo phan tich tai “2.3.1. Lua chon phén mém tinh toan noi luc” (trang 21-22,
chuong 2), nén st dung phan mém ETABS Nonlinear V 9.0.7 dé tinh toan thiét ké két
cau cong trinh.

12.2.2 Két cau méng

Hién nay, c6 nhiéu giai phap két cdu méng duoc st dung cho nha cao tang:
Mong coc ép, mong coc dong, mong coc khoan nhdi... va viéc lya chon giai phap
mong con phu thude vao didu kién dia chit khu vuc xay dung.Nhin chung dia chit
thanh ph Ha Long, cling Vvéi tai trong khong qué 16n cia cong trinh, cong trinh dugc
xay dung trén dia ban la noi tap trung dong dan, tranh tiéng on, tranh su 6 nhiém mai
truong thi giai phap moéng tdi wu nhat 13 phuong 4n moéng coc ép
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