Dé dn tét nghiép

LOI CAM ON

Véi sw dong ¥ ciia Khoa Xdy Dung em di dwoc lam dé tai :

" KHU CHUNG CU CAO TANG-KHU NHA O TAI PINH CU
MO RONG P. TRANG CAT"

Pé hoan thanh d6 an nay, em da nhan su chi bao, huéng dan 4n can ti mi
ctia thay gido hudng ddn: GVC-KS.Lwong Anh Tuan va thay gido Ths. Tran
Diing. Qua thoi gian 1am viéc véi cac thay em thay minh trudng thanh nhiéu va

tich lu§ thém vao quy kién thirc von con khi€m ton cua minh.

Céc thay khong nhimg da huéng dan cho em trong chuyén moén ma ciing
con ca phong cach, tac phong lam viéc cia mdt nguoi ki su xay dung.

Em xin chan thanh bay to long cam on sdu sic ctia minh dbi véi su gitp
dd quy bau d6 cia cc thay gido huéng dan. Em ciing xin cam on cac thay, cd
gido trong Khoa X4y Dung cung cac thdy, co gido khac trong truong di cho em
nhimg kién thirc nhu ngay hom nay.

Em hiéu rang hoan thanh mét cong trinh xay dung, mot d6 an tot nghiép
k¥ su xay dung, khong chi doi hoi kién thirc da hoc dugc trong nha trudng, su
nhiét tinh, cham chi trong cong viéc. Ma con 1a cd mdt su chuyén nghiép, kinh
nghiém thyc té trong nghé. Em rat mong duoc su chi bao thém nita ciia cac thay,
cO.

Thoi gian 4 nam hoc tai truong Pai hoc Dan Lap Hai Phong da két thuc
va sau khi hoan thanh d6 an t6t nghiép nay, sinh vién chiing em s& 14 nhiing k¥
su tré tham gia vao qua trinh xay dung dat nuéc. Tt ca nhiing kién thic di hoc
trong 4 nam, dic biét 1 qua trinh 6n tap thong qua dd an tét nghiép tao cho em
su tu tin dé co thé bat dau cong vi¢c cua mot ky su thiét ké cong trinh trong
tuong lai. Nhitng kién thirc d6 c6 dugc 13 nhd sy huéng dan va chi bao tan tinh
clia cac thay gido, cd gido trudng.

Em xin chan thanh cam on

Sinh vién: Phan Hai Nam
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I. Nhiing di€u kién vé dia hinh, dia chat, thuy van
I1. Diéu kién cdc ngudn cung tng vat tu
I1I. Diéu kién ha tang k¥ thuat, xir 1y

PHAN II: KET CAU

CHUONG 1: CO SO TINH TOAN

I. Céc tai liéu str dung trong tinh toan.
II. Tai liéu tham khao.

III. vat liéu dung trong tinh toan.
CHUONG 2 : LUA CHON GIAI PHAP KET CAU
I. Dic diém chi yéu ctia nha cao tang .

1. Tai trong ngang.

2. Han ché chuyén vi.

3. Giam trong Iugng ban than.

I1. Giai phap moéng cho cong trinh.

1. Giai phap két ciu phan than cong trinh.
2. Lua chon két ciu chiu luc chinh

3. So do6 tinh cua hé két cau.

CHUONG 3. TINH KHUNG TRUC 7
27-74

I . Nhiém vu thiét k€ . 27
IT . Quan niém tinh todn . 27
III . So bd chon kich thudc cac bo phan khung . 27-33

1. Kich thudc chiéu day san
2. Kich thitoc dam khung .
3. Kich thuéc cot khung .
4.Mait bang bo tri két céu :

IV. Lap so do khung . 34
V . Xéc dinh tai trong tac dung . 35-36

1 . Tai trong tac dung
2. Xac dinh tai trong .

VI. Phan tai tic dung vao khung K7. 36-65
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1. Tinh tai.
2 .Hoat tai

3. Tinh toan tai trong gio tac dung lén khung K7.

VIL. Tinh todn va t6 hop noi luc 65
VIII. Chon va Tinh toan c6t thép khung . 66-73
1. Chon vat liéu khung .

2. Tinh toan c6t thép dam

3. Tinh toan cot thép cot

Chuong 4 : Tinh toan mong cho cong trinh 74-90
I. Tai liéu thiét k& 74-78
1.Tai liéu cong trinh

2. Gi6i thiéu vé 14t cat dia chat :

I1. B¢ xuét phuong an : 79-81
III. Phuong phép thi cong va vat liéu mong . 81
IV.Chon cic dac trung cua méng coc 81-83
1. Coc

2. Stc chiu tai cua coc:

V .Tinh toan coc: 83-90

1 . Chiéu sau chon méng

2. Tinh toan s6 luong coc dudi dai cot .

3. Xéc dinh tai trong tac dung lén coc .

4. Kiém tra dai.

a. Tinh dam thung cot.

b.Kiém tra kha nang hang coc choc thiing dai theo tiét
dién nghiéng.

5. Tinh toan c6t thép cho dai coc truc 7A.

6. Kiém tra méng coc.

Chuong 5 : Tinh toan san dién hinh: 92-107
I. So d6 tinh todn céc 6 san

1. So d6 tinh todn cac 6 san

2. So do tinh , tai trong tinh toan cac 0 san

II. Tinh toan cac 0 san theo so d6 khép déo
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IT. Tinh toan céc 6 san theo so d6 dan hoi
Chuong 6: Tinh toan cau thang bo .
I.S6 liéu thiét ké .

II. Nhiém vu thiét k& .

II1. Xac dinh so d6 két cau thang .

IV. Tinh toan ban thang

V. Tinh toan ban chiéu nghi

VI. Tinh c6n thang

VII. Tinh dam chiéu t&i

VIIIL. Tinh dam chi€u nghi

PHAN III: THI CONG
Chuongl : Pac diém va diéu kién thi cong

I. Dic diém mat bang cong trinh:

I1. bic diém két cau cong trinh

II1. Nhitng kha nang mdy moc thiét bi phuc vu thi cong

IV. Nhan luc

Chuong II: Thi cong phan ngam

I. Bién phap thi cong ép coc:124-132
1. Lua chon phuong an ép coc

2. Cac yéu cau ky thuat d6i véi viéc han noi coc

3.Trinh tu thi cong ép coc

4. B6 trf coc trén mit bing va huéng di chuyén ép coc

5. Quy trinh ép coc :

6. Mot so su co thuong xay ra va bién phap xtr 1y khi

thi cong ép coc
I1. Bién phap thi cong dao dat hd méng:

1. Cac yéu cau k¥ thuat véi viéc thi cong dao dat ho mong

2. Tinh toan khoi luong dao dat
3. Lua chon bién phap dao dat
4. Lua chon may dao dat

5. Bién phap thoat nudc ngam khi thi cong cong tac dat

6. Su co6 thuong gap khi dao dat

108-120

122-123

124-145

132-140

Sinh vién Phan Hdi Nam — Lép XD1301D

17



Dé dn tét nghiép

III.Bién phdp thi cong dai méng va giang méng

1.Thi cong bé tong 16t:

2.Cong tac van khuon mong:
3.Cong tac cot thép:

4. Cong tac d6 betong dai giang:

5.Bién phap d6, ddm va bao dudng bétong méng

6. Cong tac thdo d& van khuon giang dai
7. Cong tac l1ap dat ho mong

Chuong III: Thi cong phan than

I. Phan dot thi cong

I1.Thiét k& hé thong van khuon

1. Thiét k&€ hé thong van khuon dam chinh:
a. Thiét k& van khuon ddy dam chinh

b. Tinh toan van thanh dam:

2. Thiét k&€ van khuon day dam phu
a.Tinh van khuon ddy dam

b. Tinh toan van thanh dam:

3.Van khuon san

4. van khuon cot

I1I. Bién phép lap dat cot thép vao van khuon:
IV. Bién phép cung cap vita bé tong
V.Bién phéap do, dim va dudng ho bé tong
VI. Lua chon may méc

VII. Bién phép thi cong:

1. Bién phép thi cong cot:

2.Bién phap thi cong dam san

3. Thi cong phan hoan thién

Chuong IV: Tinh khoéi luwong toan nha

Chuong V: Tinh sé ca may, so cong thiét lap to

cong nhan trong ngay va thoi gian lam viéc

cua tirng dang cong tac

Chuong VI: Lap tién dé thi cong theo so do ngang

Chuong VII: Thiét ké tong mat bang

140-145

146-171

146-162

162-163
163
163-165
165-167
168-171

172-188
188-191

192
192-199
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I. Co s6 tinh todn lap tong mat bing.192

II. Muc dich 192

I11. Tinh todn lap tong mat biang 192-195

1. S6 cong nhan xay dung co ban truc tiép thi cong.
2. S6 cong nhan lam viéc & cac xudng phu trg.

3. S6 céan bo k¥ thuat.

3. SO céan bo k¥ thuat.

5. Cong nhan vién chiic phuc vu.

IV. Tinh toan nhu cau dién nuéc phuc vu thi cong, sinh hoat.

V. Tinh todn mang luéi cap thoat nudc cho cong trinh.
Chuong IX: Cac bién phap an toan lao dong, vé sinh
moi truong va phong chong chay no.

* Cac bang tinh toan di kem:
-T6 hop ndi luc cot

-T6 hop noi luc dAm

-Bang tinh va chon thép cot

-Bang tinh va chon thép dam

195-197
197-199
199-210
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PHAN I :KIEN TRUC
(10%)

GIAO VIEN HUONG DAN: GVC-KS : LUONG ANH TUAN

Nhiémvu :

V& tong mit bang, cic mat bang, mat ding, mat cit cia cong trinh

Bdn vé kem theo :
- 02 ban v& mat diing, mat cit cong trinh (KT-01,KT-03).
- 01 ban v& mat bang (KT- 02).
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CHUGONG I: GIOI THIEU CONG TRINH
I. Gi6i thiéu vé cong trinh:
1. Tén cong trinh:
Khu chung cu cao tang khu nha & tai dinh cu P. Trang Cat
2. Quy mo xay dung:
Cong trinh dugc xay dung véi tong dién tich 1a 635,55 m?, nhim phuc vu nhu
cau ¢ va sinh hoat cho 48can ho tuong ting khoang 240 nguai dan.
3. Pia diém xay dung:
Cong trinh dugc xay dung tai khu Truc Cat, Trang Cat, Hai An, Hai Phong
II. Cac giai phap:
1. Giai phap kién truc.
a. Cong nang su dung-Giai phap mat bang:
Cong trinh dugc thiét k€ bao gom 9 tang than, ting mai, mat bang cong trinh trai
dai, téng chiéu cao 1a: 37 (m).
- Tang 1 : Cao 4,2m, dit clra hang dich vu, dé xe may va mot s6 phong k¥ thuat
(tram dién, thu r4c), cu thé nhu sau:
+ 2 ctra hang dich vu (60m? va 60m?)
+ Phong thu rac dugc dat & tang 1, ctra phong thu rac dugc di riéng khong anh
huong dén xung quanh
Ngoai ra tang 1 con dat phong k¥ thuét va phong k¥ thuat dién
- Tang dién hinh : Cao 3,6m b6 tri 6 can ho : 2 phong ngli 1 phong khéch, 1 bép,
va 1 vé sinh.Ho d6 rdc duoc mdi tAng mot clra duoc bo tri gan cau thang, do rdc
xudng tang 1 noi dat phong thu rac
Tém lai ¢6 tat ca: 12 phong ngu, 12 vé sinh, 6 phong khach, 6 bép,
-Tang mai:
+Lop méi ton doc, dat 1 bé nudc trén mai
+Nuéc mua duge thu vao cac ctra thu nuGc mai qua 6ng ding dan xudng hé
thong ranh thoat nude tang 1
b. Giai phap thong gio, cap nhiét:
- Cong trinh duoc dam bdo thong gi6é tu nhién nho hé thong hanh lang, ctlra s6 c6
kich thudc, vi tri hop 1i.
- St dung hé théng mdy diéu hoa.
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- Cong trinh c6 hé thong quat ddy, quat tran, dé diéu ti€t nhiét do va khi hau dam
bao yéu cau thong thoang cho lam viéc, nghi ngoi.

- Tai cac budng vé sinh c6 hé thong quat thong gio.

c. Giai phap giao thong:

- Giao thong ding: Gom thang 1 thang mdy va 2 thang bo

Thang may la phuong tién giao thong theo phuong ding cha toan cong trinh.
Cong trinh ¢6 1 thang mdy dan dung duoc lap vao 1 16ng thang mdy phuc vu cho
tat ca cac tang.

- Giao thong ngang:

- Bo tri 1 day hanh lang trong

d. Giai phap phong chay chira chay:

Giai phap phong chdy, chita chdy phai tuan theo tiéu chuin phong chay-chita
chdy cho nha cao tang cua Viét Nam hién hanh. Hé thong phong chday — chita
chdy duoc trang bi cac thiét bi sau:

- Hop dung 6ng mém va voi phun nudc, binh xit duoc bo tri & cdc vi tri thich hop
clia tling tang.

- May bom nudc chita chay duogc dat & tang ki thuat.

- BE chita nuGc chita chay.

- Hé thong bao chay gom : dau bao khéi, hé thong bao dong.

e. Vé giai phap cung cap dién:

- Dung nguon dién duoc cung cép tir thanh phd, cong trinh ¢6 tram bién ap riéng,
ngoai ra con co6 may phat dién du phong.

- Hé thong chi€u sang dam bao do roi tir 20 — 40lux. D6i v6i cac phong phuc vu
nhu cau giai tri, phong da nang cé thém yéu ciu chi€u sang dac biét thi duogc
trang bi cac thiét bi chi€u sang cp cao.

*Phuong thiic cdp dién

- Toan cong trinh can duoc bo tri mot buong phan phdi dién & vi tri thuan 1oi cho
viéc dat cap dién ngoai vao va cap dién cung cip cho cac thiét bi st dung dién
bén trong cong trinh. Budng phan phoi nay duoc bo tri & tang ki thuat.

- Tt tram bién th€ ngoai cong trinh cap dién cho budng phan phdi trong cong
trinh bang cdp dién ngdm dudi dat. Tir budng phan phoi dién dén céc th dién cac
tang, cac thiét bi phu tai dung cap dién dat ngam trong tuong hoac trong san.
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- Trong budng phan phdi, bo tri cdc ti dién phan phdi riéng cho ting khdi cua
cong trinh, nhu vay dé dé quan li, theo ddi su st dung dién trong cong trinh.

- B6 tri mot ti dién chung cho céc thiét bi, phu tai nhu: tram bom, dién cttu hoa
tu dong, thang may.

- Duing Aptomat dé khong ché va bao vé cho timg dudng day, ting khu vuc, ting
phong su dung dién.

f. Giai phap cap, thoat nuoc:

* Cdp nudc

- Nudc cung cap cho cong trinh dugc 18y tir nguon nudc thanh phd.

* Thodt nudc bdn

- Nuéc tir bé tu hoai, nudc thai sinh hoat, duoc dan qua hé thong dudng ong thoat
nuéc cling véi nudc mua d6 vao hé thong thoat nudc ¢é san cua khu vuc.

- Hé thong thodt nudc trén mai, yéu cau dam bao thodt nudc nhanh, khong bi tac
nghén.

- Bén trong cong trinh, hé thong thodt nuéc ban dugc bé tri qua tat ca cdc phong,
12 nhitng 6ng nhua diing dat trong hop k¥ thuat va dua dén tang ky thuat dé thoat
nudc ra ngoai cong trinh.

g. Giai phap thu gom rac thai:

- Méi tang ¢6 mot ctra thu gom rac thai bo tri gdn cdu thang, rac thai theo hé
thong 6ng dan ding xudng tang 1 1a noi dat phong thu rac thai.

- Tang 1 dat phong thu rac thai cé ctra riéng thong ngay ra ngoai cong trinh nén
khong anh hudéng dén moi truong trong cong trinh va xe cd di vao lay rac thuan
tién

h. Hé thong thong tin - tin hiéu, dich vu ngan hang:

- Cong trinh duoc lap dat mot hé thong tong dai dién thoai phuc vu thong tin,
lién lac quoc té, trong nudc va cé ca dich vu ngan hang phuc vu quy khach.

- & mdi phong diat mot mdy dién thoai noi bo dé thuan tién trong lién lac.

- Lap dat céc hé thong citu hod tu dong nhu : cdi bdo dong, hé thong xit khi
Cacbonic, cac duong bao citu ra trung tam cttu hoa thanh phd, cac hé thong thoat
hiém.

i. Hé thong chong sét va noi dat:

- Hé thong chong sét gom: kim thu 16i, hé thong day thu 16i, hé thong day dan
béng thép, coc noi dat ,tat ca dugc thiét k€ theo ding qui pham hién hanh.
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- Toan bd tram bién thé, tu dién, thiét bi dung dién dat c6 dinh déu phai c¢6 hé
thong noi dat an toan, hinh thic ti€p dat : dung thanh thép két hop véi coc ti€p
dat.
2. Giai phap két cau
a. Phan ngam:
- Cong trinh 9 tang+1tang mai nén chon giai phap dung méng coc ép.
b. Phan than:
- Can cit vao hinh déng kién tric, giai phdp mat bang, tinh trang dia chat cua khu
vuc xay dung cong trinh, ta chon giai phap két cau cho cong trinh nhu sau:
So d6 két cau: Khung BTCT do toan kheéi, két hop véi 16i vach chiu tai trong
ngang
c. Phan mai:
- Chon giai phap mai ton tao doc
3. Panh gia giai phap kién tric, két cau trén quan di€m thi cong

- Tuy mat bang co6 trai dai xong hién nay véi su ho tro ctia cac thiét bi may
moc thi cong hién dai nhu: can truc thap, may bom bé tong cho nén viéc thi cong
khong hé bi can trd. Cho nén ta thay kién tric hoan toan hop 1y

- V& miit két cau:
Hién nay cong nghé thi cong bé tong cot thép d6 tai chd dang rat thinh hanh tai
Viét Nam, d6i v6i nha cao tang giai phap két cau khung chiu luc két hop véi 16i

vach chiu tai trong ngang 1a hoan toan hop ly
CHUONG II: PIEU KIEN THI CONG

I. Nhirng diéu kién vé dia hinh, dia chat, thuy van:

- Cong trinh nam tai Hai Phong nhiét do binh quan trong nam khoang 29°C,
chénh léch nhiét do gifta thang cao nhat va thap nhat kha cao do nam trong ving
khi hau nhiét d6i gié mua, day 1a khi hau quyét dinh thoi ti€t clia mién Bac néi
chung

- Hai hudng gi6 chi dao 1a Dong Nam vao mua he va Dong Bic vao muia Dong

- Dia hinh: Bang phang, giao thong thuan tién
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- bia chat: Cong trinh dugc xay dung trong luu vuc dia chat yéu(Hai Phong) nén
nén dat khong tot 1am, gém nhiéu 16p dit khac nhau, 16p cét, dd tho & sau

- Thuy van: Hai Phong Noi 1a noi ¢c6 mach nudc mat va nuéc ngam kha phiic tap.
IL. Piéu kién ciac nguon cung tng vat tu:

- Von dau tu dugc cdp theo ting giai doan thi cong cong trinh .

- Vat tu duoc cung cap lién tuc day du phu thudc vao giai doan thi cong:

+ Bé tong coc va dai coc dung bé tong Mdc 300 1a bé tong thuong phdm cua
cong ty Bach Dang.

+ Bé tong dam, san, cot: dung bé tong thuong pham Mac 300 cla cong ty Bach
Ding.

+ Thép: st dung thép Thai Nguyén loai I dam bao yéu ciu va c¢6 chiing nhan chat
luong ctia nha may.

+ Dung xi mang Hai Phong PC40 c6 chiing nhan chat lugng cua nha may.

+ D4, cat duogc xac dinh chat luong theo TCVN.

+ Gach lat, gach dugc xac dinh chat luong theo TCVN.

+ Khung Nhom, ctra kinh Singapo.

+ Dién dung cho cong trinh gom dién 14y tir mang ludi dién thanh pho va tir may
phat du trit phong su co. Dién dugc st dung dé chay mdy, thi cong va phuc vu
cho sinh hoat ctia can bd cong nhan vién.

+ Nudc dung cho san xuat va sinh hoat dugc 14y tir mang ludi cap nudc thanh
pho.

+ Nhan luc: dugc xem la du dap ung theo yéu cau cua ti€n do thi cong.

- Mdy moc thi cong gom:

+ Mdy dao dat.

+ Cau béanh xich.

+ Can truc thap.

+ Xe van chuyén dat.

+ Pam dui, dam ban, may bom nudc ngam.

IIL. Piéu kién ha tang ky thuat, xur 1y:

+ Dién, nudc, tram y t&, truong hoc ciing duoc quy hoach tot phuc vu cho mot
luong dong dan cu sinh song.
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PHAN 2 : KET CAU
(45%)

GIAO VIEN HUONG DAN : TS . TRAN DUNG

Noi dung thiét ké :

=

Tinh todn khung truc 7.
Tinh todn dai méng , coc truc 7

Tinh toan cau thang bo

> W

Tinh to4n san ting dién hinh .
Cdc ban vé kem theo :

1. KCO01,KCO02 : Két cau khung K7.

2. KC03: K&t cidu moéng.

3. KC 04 : Keét cau san tang dién hinh

4. KCO05: Két ciu Cau thang bo ting dién hinh.
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CHUONG 1 : CO SO TINH TOAN .

. Cac tai liéu sir dung trong tinh toan.
Tuyén tap tiéu chudn xay dung Viét Nam.
TCVN 5574-1991 K&t cau bé tong cot thép. Tiéu chuan thiét ké.
TCVN 2737-1995 Tai trong va tdc dong. Tiéu chuén thiét k&,
TCVN 40-1987 Két cau xay dung va nén nguyén tac co ban vé tinh todn.
. TCVN 5575-1991 Két cau tinh todn thép. Tiéu chudn thiét ké.
IL. Tai liéu tham khao.
1. Huéng dan st dung chuong trinh SAP 2000.
2. Gido trinh giang day chuong trinh SAP2000 — Th.s Hoang Chinh Nhan.
3. K&t cau bé tong cot thép (phan két ciu nha clra) — Gs Ts Ngo Thé Phong, Pts
Ly Tran Cudng, Pts Trinh Kim Pam, Pts Nguyén Lé Ninh.
4. Két cau thép II (cong trinh dan dung va cong nghiép) — Pham Van Hoi,

A S B

5. Nguyén Quang Vién, Pham Van Tu, Poan Ngoc Tranh, Hoang Van Quang.
II1. Vat liéu dung trong tinh toan.

1. Bé tong.

- Theo tiéu chuan TCVN 5574-1991.

+ Bé tong v6i chat két dinh 1a xi mang cung véi cac cot liéu da, cat vang va
duogc tao nén mot cu tric dac tric. VGi cau tric ndy, bé tong ¢6 khoi luong
riéng ~ 2500 KG/m’.

+ Mic bé tong theo cudng do chiu nén, tinh theo don vi KG/cm?, bé tong duoc
dudng ho ciing nhu duogc thi nghiém theo quy dinh va tiéu chuén ctia nuéc
Cong hoa xa hoi chu nghia Viét Nam. Mac bé tong dung trong tinh todn cho
cong trinh 1a 300.

- Cuong do cua bé tong mac 300:

* Vi trang thai nén:

+ Cuodng do tiéu chuin vé nén : 167 KG/cm?.
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+ Cudng do tinh todn vé nén : 130 KG/cm?.

* V6i trang thai kéo:

+ Cuodng do tiéu chuin vé kéo : 15 KG/cm?.

+ Cuong do tinh toan vé kéo : 10 KG/cm?.

- Modun dan hoi cta bé tong:

Pugc xéc dinh theo diéu kién bé tong nang, kho cing trong diéu kién tu nhién.
Vé6imdc 300 thi  E, = 290000 KG/cm?.

2. Thép :

Thép lam c6t thép cho cau kién bé tong cot thép dung loai thép sgi thong thuong
theo tiéu chudn TCVN 5575 - 1991. Cot thép chiu luc cho ciac dam, cot ding
nhom All, AIIl, cot thép dai, cot thép gia, cot thép cau tao va thép dung cho ban
san dung nhom Al.

Cuong do cua cot thép cho trong bang sau:

Chung loai Cuong do tieu chuidn Cuong do tinh to4n
Cot thép (KG/cm?) (KG/cm?)

Al 2400 2300

All 3000 2800

AIII 4000 3600

Modun dan hoi cua cot thép:
E=2,1.10° KG/cm®.
1.3.3. Cac loai vat liéu khac.
- Gach dac M75
- Cat vang
- Cat den
- Son che phlt mau nau hong.
- Bitum chong tham.
Moi loai vat liéu sir dung déu phai qua thi nghiém kiém dinh dé xac dinh cudng
do thuc t€ ciing nhu cdc chi tiéu co 1y khdc va do sach. Khi dat tiéu chudn thiét
k& méi duogc dua vao su dung.
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CHUONG 2 : LUA CHON GIAI PHAP KET CAU.

Khdi quat chung
Lua chon hé két cau chiu luc cho cong trinh ¢6 vai trd quan trong tao tién dé co
ban dé nguoi thiét k& c6 duoc dinh huéng thiét 1ap mo hinh, hé két cau chiu luc
cho cong trinh dam bao yéu cau vé do bén, do 6n dinh phut hop véi yéu cau kién
tric, thuan tién trong su dung va dem lai hiéu qua kinh té.
Trong thiét k€ két cau nha cao tang viéc chon giai phap két cau c6 lién quan dén
vin dé bo tri mét bing, hinh thé khoi ding, do cao tang, thiét bi dién, dudng 6ng,
yéu cau thiét bi thi cong, tién do thi cong, dac biét 1a gid thanh cong trinh va su
hiéu qua ctia két cau ma ta chon.
I. Pac diém chu yéu cua nha cao tang .
1. Tai trong ngang.
Trong két cau thap tang tai trong ngang sinh ra la rit nho theo su tang 1én ctia do
cao. Con trong két cdu cao ting, noi luc, chuyén vi do tai trong ngang sinh ra
tang 1én rit nhanh theo do cao. ap luc gi6, dong dat 1a cac nhan t6 chu yéu cua
thiét k& két cau.
Néu cong trinh xem nhu mét thanh cong x6n ngam tai mat dat thi luc doc ty 1&
vGi chi€u cao, mo men do tai trong ngang ti 1& v6i binh phuong chi€u cao.

M = Px H (Tai trong tap trung)

M = qx H?/2 (Tai trong phan bo déu)
Chuyén vi do tai trong ngang ty 1¢ thuan vdi lu§ thira bac bon cta chiéu cao:

A =PxH?/3E]J (Tai trong tap trung)

A =qxH"/8EJ (Tai trong phan b6 déu)
Trong do:
P-Tai trong tap trung; q - Tai trong phan bo; H - Chiéu cao cong trinh.
*Do vay tai trong ngang ctia nha cao tang trg thanh nhan t6 cht yéu cta thiét ké
két cau.

2. Han ché chuyén vi.
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Theo su tang 1én cha chiéu cao nha, chuyén vi ngang tang lén rit nhanh. Trong
thiét k& két cau, khong chi yéu cau thiét k€ c6 du kha nang chiu luc ma con yéu
cau két cau c6 du do cing cho phép. Khi chuyén vi ngang 16n thi thudong gay ra
cac hau qua sau:

- Lam két c4u tang thém noi luc phu dac biét 12 két cau ditng: Khi chuyén vi tang
1én, do 1éch tam tang 1én do vay néu noi luc tang 1én vugt qua kha nang chiu luc
cua két ciu s& 1am sup d6 cong trinh.

- Lam cho nguoi song va lam viéc cam thiy kho chiu va hoang sg, anh hudng
dén cong tac va sinh hoat.

- Lam tuong va mot so trang tri xay dung bi nit va pha hong, 1am cho ray thang
may bi bién dang, duong 6ng, duong dién bi pha hoai.

*Do vay can phai han ché€ chuyén vi ngang.

3. Giam trong luwong ban than.

- Xem xét tur stic chiu tai cia nén dat. Néu cing mot cuong do thi khi giam trong
luong ban than ¢6 thé tang lén mot so tang khac.

- Xét vé mat dao dong, giam trong luong ban than tic l1a giam khoi lugng tham
gia dao dong nhu vay giam duoc thanh phan dong cta gi6 va dong dat...

- Xét vé mat kinh t€, giam trong luong ban than tdc 1a tiét kiém vat liéu, giam gia
thanh cong trinh bén canh d6 con tang duoc khong gian st dung.

*Tr cac nhan xét trén ta thdy trong thiét k& két cu nha cao ting cin quan tam
dén giam trong lugng ban than két cau.

II. Giai phap méng cho cong trinh.

Vi cong trinh 12 nha cao tAng nén tai trong ddng truyén xuéng méng nhan
theo s6 tang 1a rat 16n. Mat khéac vi chi€u cao 16n nén tai trong ngang (gi6, dong
dat) tac dung 1a rat 16n, doi hoi méng c6 do 6n dinh cao. Do d6 phuong 4n méng
sau 12 hop 1y nhat dé chiu dugc tai trong tir cong trinh truyén xuong.

Mong coc dong: Uu diém la kiém sodt duoc chat luong coc tir khau ché tao dén
khau thi cong nhanh. Nhung han ché clia né 1 tiét dién nho, khé xuyén qua 6
cat, thi cong gay 6n va rung anh hudng dén cong trinh thi cong bén canh dac biét
l1a khu vuc thanh ph6. Hé méng coc dong khong dung dugc cho cac cong trinh

c6 tai trong qué 16n do khong di chd bo tri céc coc.
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Moéng coc ép: Loai coc nay chat luong cao, do tin cdy cao, thi cong ém diu. Han
ché ctia n6 1a khé xuyén qua 16p cét chat day, tiét dién coc va chiéu dai coc bi

han ché€. Diéu nay dan dén kha nang chiu tai ctia coc chua cao.

Moéng coc khoan nhoi: La loai coc doi hoi cong nghé thi cong phic tap. Tuy
nhién né van duoc ding nhiéu trong két cdu nha cao tang vi né ¢6 tiét dién va
chiéu sau 16n do d6 né ¢6 thé tua dugc vao 16p dat t6t nim & sau vi vay kha nang
chiu tai cua coc s€ rat 16n.

*Tu phan tich & trén, v6i cong trinh nay viéc st dung coc khoan nhoi sé dem lai
su hop 1y vé kha nang chiu tai va hiéu qua kinh té.

III. Giai phap két cau phan than cong trinh.

1 Cac lua chon cho giai phap két cau.
a. Cac lua chon cho giai phap két cau chinh.
Can ctt theo thiét k€ ta chia ra cac giai phap két cau chinh ra nhu sau:

* Hé tuong chiu luc.

Trong hé két cau nay thi c4c cau kién thang ding chiu luc clia nha 1a cdc tudong
phang. Tai trong ngang truyén dén cdc tAm tudng thong qua cdc ban san dugc
xem la cing tuyét d6i. Trong mit phang clia ching cac véach cing (chinh 1a tém
tuong) lam viéc nhu thanh cong xo6n cé chiéu cao tiét dién 16n. Vi hé két cau
nay thi khoang khong bén trong cong trinh con phai phan chia thich hop dam
bao yéu cau vé két cau.

Hé két cau nay c6 thé cau tao cho nha khd cao ting, tuy nhién theo diéu kién
kinh t&€ va yéu cau kién tric clia cong trinh ta thdy phuong an nay khong thoa
man.

* Hé khung chiu luc.

Hé duoc tao boi cac cot va cac dam lién két cing tai cac nit tao thanh hé khung
khong gian cua nha. Hé két cau nay tao ra dugc khong gian kién tric kha linh
hoat. Tuy nhién n6 t6 ra kém hiéu qua khi tai trong ngang cong trinh 16n vi két
céu khung c6 do clng chong cat va chong xoan khong cao. Néu mudn st dung
hé két cau nay cho cong trinh thi ti€t dién cau kién s€ kha 16n, lam anh hudéng
dén tai trong ban than cong trinh va chi€u cao thong tang cua cong trinh.

Hé két cau khung chiu luc to ra khong hiéu qua cho cong trinh nay.

* Hé 161 chiu luc.
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Lai chiu luc c6 dang vo hop rong, tiét dién kin hodc hd ¢6 tic dung nhan toan bo
tai trong tdc dong 1én cong trinh va truyén xuong dat. Hé 15i chiu luc ¢ hiéu qua
vGi cong trinh ¢6 do cao tuong ddi 16n, do ¢6 do ciing chong xoan va chong cat
16n, tuy nhién né phai két hop dugc véi giai phap kién tric.

* Hé két cdu hon hop.

* Sor do gidng.

So d6 nay tinh todn khi khung chi chiu phin tai trong thang diing tuong ting véi
dién tich truyén tai dén né con tai trong ngang va mot phan tai trong ding do cac
két cau chiu tai co ban khac nhu 161, tuong chiu luc. Trong so do nay thi tat ca
cdc nuit khung déu ¢6 cau tao khép hoic céac cot chi chiu nén.

* So do khung - gidng.

Heé két ciu khung - gidng (khung va véich ciing) duoc tao ra bang su két hop gitta
khung va vach cung. Hai hé thong khung va vach dugc 1én két qua hé két cau
san. Hé thong vach cing dong vai tro chl yéu chiu tai trong ngang, hé khung
chu yéu thiét k& dé chiu tai trong thang ding. Su phan rd chiic nang nay tao diéu
kién dé t6i wu hod cdc cau kién, giam b6t kich thudc cot va dam, ddp dng dugc
yéu cau kién tric. So d6 nay khung c6 lién két ciing tai cac nit (khung ciing).

b. Cac lua chon cho giai phap két cau san.
D€ chon giai phdp két cdu san ta so sdnh 2 trudng hop sau:

* Két cdu san khong dam (san ndm)

Heé san nam c6 chi€u day toan bo san nhd, lam tang chi¢u cao s dung do d6 dé
tao khong gian dé bo tri céc thiét bi dudi san (thong gié, dién, nuéc, phong chaiy
va ¢6 tran che phu), dong thoi dé 1am véan khuon, dat cot thép va do bé tong khi
thi cong. Tuy nhién giai phap két cau san nadm la khong phut hgp véi cong trinh vi
khong dam bao tinh kinh t€.

* Két cdu san dam

Khi dung két cau san dam do cling ngang clia cong trinh s& ting do d6 chuyén vi
ngang s€ giam. Khoi luong bé tong it hon dan dén khoi lugng tham gia lao dong
giam. Chiéu cao dam s& chiém nhi€u khong gian phong anh hudng nhiéu dén
thiét k& kién tric, lam tang chi€u cao tang. Tuy nhién phuong dn nay phu hop véi
cong trinh vi chiéu cao thiét k&€ kién tric 1a t6i 3,3 m.
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2. Lua chon két cau chiu luc chinh.

Qua viéc phan tich phuong dn két cau chinh ta nhan thay so d6 khung - gidng la
hop ly nhat. Viéc str dung két ciu vach, 16i cung chiu tai trong ding va ngang
vGi khung s€ 1am tang hiéu qua chiu luc cla toan bo két cau, dong thoi sé giam
duoc tiét dién coOt & ting dudi ctia khung. Vay ta chon hé két cdu nay.

Qua so sanh phan tich phuong an két cau san, ta chon két cau san dam toan khoi.
3. So do tinh cua hé két cau.

+ Mo hinh hod hé két cau chiu luc chinh phan than cta cong trinh biang hé
khung khong gian (frames) ntt cting lién két cting v6i hé vach 16i (shells).

+ Lién két cot, vach, 16i v6i dat xem l1a ngam cing tai cot -3 m phu hop véi yéu
cau lap dat hé thong ky thuat cta cong trinh va hé thong k§ thuat ngdm cua
thanh pho.

+ Sir dung phan mém tinh két cau SAP 2000 d€ tinh todn vdi : Cdc ddm chinh,
dam phu, cot la cac phan tr Frame, 16i cing, vach ciing va san la cac phan ti
Shell. Do ciing cua san anh hudng dén su lam viéc cua hé két cdu dugc mo ta
bang hé c4c lién két constraints bdo ddm céc niit trong cling mot mat phang s& c6

cung chuyén vi ngang.
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CHUONG 3. TINH KHUNG TRUC 7 .

I. Nhiém vu thiét ké .

Viéc tinh toan khung K7 bao gom :

- Xac dinh quan niém tinh todn khung .

- Lap so d6 khung .

- Xac dinh tai trong tac dung .

- Tinh todn va t6 hop noi luc .

- Tinh toan ti€t dién va bo tri cot thép .

I1. Quan niém tinh toan .

- T4i trong thang ding truyén theo 1 phuong : phuong canh ngin. Do d6 ta tinh
khung K7 theo so d6 khung phéng .

- Khi phan phoi tai trong thang diing vao khung cho phép bod qua tinh lién tuc
ctia cdc ddm doc hodac didm ngang, khi d6 tai trong truyén lén khung tinh nhu
phan luc cia dam don gian .

- Tai trong ngang ( gié ) do toan bd hé khung chiu.

III . So bo chon kich thuéc cac bo phan khung .
1. Kich thudc chiéu day san.
Ta chon chiéu day san theo cong thic cua tic gia Lé B4 Hué
h,=kL,;, /(37+8a) Vi o = Lygs/ Loy
X Véi san trong phong
- Hoat tai tinh todn : p,= p°.n = 150.1,3 = 195 (daN/m?)
- Tinh tai tinh toan

Bang 1. Ciu tao va tai trong cac 16p vat liéu san

Céc 16p vat liéu Tiéu chudn |n Tinh todn
-Gach Ceramic 30x30x2 ¢6 y = 1500 30 1,1 33
kg/m’

-Lépvitalot day1,5 cm c6y = 1800 kg/m? 27 1,3 35,1

- Ban BTCT day 10 cm ¢6 y = 2500| 250 1,1 275
kg/m’

-L6ép vita trat tran dayl,5cm y =1800| 27 1,3 35.1

Sinh vién Phan Hdi Nam — Lép XD1301D 34



Dé dn tét nghiép

kg/m’

Cong

378,2(KG/m?

Do khong c6 tuong xay truc ti€p trén san nén tinh tai tinh toan :

go = 378,2(kg/m’)
Vi vay tai trong phéan bo tinh todn trén san la :
qQo = & + p, =378.,2 + 195=573,2(kg/m?)
Ta c6 q, > 400(kg/m*) vay k=1,15
O san trong phong ¢6 L, =6,9m
Lngan =3,9m
o =3,9/6,3=0,57
Chiéu day san trong phong

hg, =KL, /(37+8a) = 0,093(m) = 9,3 (cm)
X Voi san hanh lang
- Hoat tai tinh toén : p,,= p°.n = 300.1,2 = 360 (daN/m?)
- Tinh tai tinh todn g, = 378,2(kg/m?)

Vi vay tai trong phan bo tinh todn trén san:
Qi = o + P =378,2 + 360=738,2(kg/m")

ma k=12
O sanhanhlangcé6 L, =3,9m
Lygin =2,2m
o = 0,538

X/

> Voi san mai

- Hoat tai tinh to4n : p, = p°.n = 75.1,3 = 97,5 (daN/m?)
- Tinh tai tinh toan

Bang 2. Ciu tao va tai trong cac 16p vat liéu san mai.

Céc 16p vat liéu Tiéu chudn |n Tinh toan

~Lop vita 16t day 2 cm ¢6 7 = 1800 kg/m® | 36 13 468

- Ban BTCT day 10 cm ¢6 y = 2500 kg/m’ 250 1,1 275

“Xa g6 thép U=180 16,3

- MaAi ton Austnam 20

- Hé khung xuong thép tran gia 50

- Vita trat tran day =1,5 cm y=1800KG/m* | 27 1,3 35,1
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Cong 443 2(KG/m®

Do khong c6 tuong xay truc ti€p trén san nén tinh tai tinh toan :

g, = 443,2(kg/m?)
Vi vay tai trong phan bo tinh toan trén mai la :

q=2g,+p, =443.2 + 97,5=540,7(kg/m?)

2. Kich thitoc dam khung .
Khung gém c6 3 nhip khong déu nhau, do d6 ta lua chon kich thuéc ctia dam
khung nhu sau :
a. Tinh toan vé6i dam chinh:
- Doi vdi dam nhip 7,2m

h,=(1/8 - 1/12)L
Chon h,; = 80cm.
Bé rong ddam by = (0.3 + 0.5 )h; . Chon b, =30 cm .

=>bxh=30x80(cm)

- Doi vai ddam nhip 6,9m.

h,=(1/8 - 1/12)L,;,;, =(57,5-86,25) cm
Chon h; = 80cm. D€ thuan tién cho thi cong sau nay ta ciing chon bé rong cua
dam nhu trén. Chon b, = 30cm

=>bxh=30x80

- Doi vdi dam nhip 2,2m.

h,=(1/8 -1/12)L,,., ==(1/8 -1/12) 220.
Chon h, = 30cm. Dé thuan tién cho thi cong sau nay ta ciing chon bé rong clia
dam nhu trén. Chon b, =22 cm

=>bxh=22x30(cm)

b. Tinh toan véi dam phu:

=(60-90) cm

nhip

nhip

nhip

- DOi voi dam nhip 6,3m
hy=(1/12 - 1/16)L,y;, =(3,9-5,25)cm
Chon h, = 50cm. D¢ thuén tién cho thi cong . Chon b, =22 cm
=>bxh=22x50
- Déi voi dam nhip 3,9m.
Chon hy = 30cm. Chon by =22 cm
—>bxh=22x30(cm)
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D61 véi ddm doc ta da so bo chon kich thudc & phan tinh san dién hinh 12 bxh =
22x30cm.
3. Kich thudc cot khung .

Dién tich tié€t dién ngang cua cot so bo duogc chon theo cong thic :

F=k. "V (cm?)
Rn

Trong d6: Rn=130 kg/cm2: cudong do bé tong mac 300.
K :hé s6 anh hudng cua cot chiu nén léch tam.(k=1,2-1,5)
N=n.q.S
n: sO tang nha.
q: tai trong so bd tinh toan
S: dién tich truyén tai.
a, Cot truc D.
+ Dién truyén tai cta cOt truc D
Sp=(2,2+6,9)/2.3,9=17,745 m’
+ Luc doc do tai phan bé déu trén ban san :
N, =q,. Sp=573,2. 17,745 =10171,434 kg
+ Luc doc do tai trong tudng ngan day 220 mm
N, =g. 1, h, =514 (6,9/2+3,9).3,6 = 13600,44 kg
(O day 1ay so bo chiéu cao tuong bang chiéu cao tdng nha h, = H,)
+ Luc doc do tuong thu hoi
N, =g. 1, h,=296.(6,3/2 +2,2/2). 0,8 =1006,4 kg
+ Luc doc do tai phan bo déu trén ban san mai
N, = g,. Sp =540.7.17,745 =9594,72 kg
+ V6inha c6 9 san va 1 san mai
N = 9(10171,434+13600,44)+ 1(1006,4+9594,72) =224547,98 kg

Dé ké dén anh hudng cuia cot chiu nén léch tam ta chon k = 1,3
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Vay A = 1,3. 224547,98/130 = 2245,47 ( cm?)
Vay ta chon kich thuéc cot truc D nhu sau :
- Tu tang 1 + 3 : bxh = 500x550mm.
- T tang 4 + 6 : bxh = 400x450mm.
- Tu tang 7 + 9 : bxh = 300x400mm.
b, Cot truc A .
+Dién truyén tai ctia cot truc A
Sg = 8,29/2.3,9=16,16 m*
+ Luc doc do tai phan bo déu trén ban san :
N, =q,. S;=573,2. 16,16 =9262,91 kg
+ Luc doc do tai trong tuong ngan day 220 mm

N, =g. 1 h=514 (6,9/2+3,9).3,6 = 13600,44 kg

(& day 1ay so bo chiéu cao tuong bang chiéu cao ting nha h, = H,)

+ Luc doc do tuong thu hoi
N, =g.1 h=296.6,9/2.0,8 =816,9 kg
+ Luc doc do tai phan bd déu trén ban san mai
N, =g, Sg = 540,7.16,16 =8737,71kg
+ Véinha c6 9 san va 1 san méi
N = 9(9262,91+13600,44)+ 1(816,9+8737,71) =215324,76kg
Dé ké dén anh hudng clia cot chiu nén 1éch tam ta chon k = 1,2
Vay A = 1,2. 215324,76/130 = 1987,6 ( cm?)
Chon kich thuéce cot truc A nhu sau :
- Tirtang 1 + 3 : bxh = 400x500mm.
- Tr tang 4 + 6 : bxh = 350x400mm.
- Tr tang 7 + 9 : bxh = 220x300mm.

Sinh vién Phan Hdi Nam — Lép XD1301D

38



Dé dn tét nghiép

¢, CottrucE.

Cot truc E ¢6 dién chiu tai S; nho hon dién chiu tai ctia cot truc A, dé thién vé an
toan va dinh hinh héa van khuon, ta chon kich thudc tiét dién cot truc E bang véi
cOt truc A.

Chon kich thuéce cot truc E nhu sau :
- T tang 1 + 3 : bxh = 400x500mm.
- Tr tang 4 + 6 : bxh = 350x400mm.
- T tang 7 + 9 : bxh = 220x300mm
d, Cot truc C.
+Dién truyén tai cta cot truc C
Sc=(8,29+2,2)/2 . 3,9 =20,297 m?
+ Luc doc do tai phan bo déu trén ban san :
N, = qy- S.=738,2. 20,297 = 14983,24 kg
+ Luc doc do tai trong tuong ngan day 220 mm
N, =g. 1 h,=514 (6,9/2+3,9).3,6 = 13600,44 kg
(G day 1ay so bo chiéu cao tudong bang chiéu cao tidng nha h, = H,)
+ Luc doc do tuong thu hoi
N,=g.1 h=296.2,2/2.0,8 =260,48 kg
+ Luc doc do tai phan bé déu trén ban san mai
N, =g, Sc = 540,7.20,297 =10974,58kg
+ V6inha c6 9 san va 1 san mai
N =9. (14983,24+13600,44)+ 1(260,48+10974,58) =268488,81kg
Dé ké dén anh hudng clia cot chiu nén léch tam ta chon k = 1,2
Vay A = 1,2. 268488,81/130 = 2478,35( cm?)
Chon kich thuéc cot truc C nhu sau :

- Tr tang 1 + 3 : bxh = 500x550mm.
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- Tr tang 4 + 6 : bxh = 400x4500mm.
- T tang 7 + 9 : bxh = 300x400mm
e, Cot truc D.

Cot truc D ¢6 dién chiu tai Sy nho hon dién chiu tai ctia cot truc C, dé thién vé an
toan va dinh hinh héa van khuon, ta chon kich thudc tiét dién cot truc E bang véi
cot truc C.

Chon kich thuéce cot truc D nhu sau :
- T tang 1 + 3 : bxh = 500x550mm.
- T tang 4 + 6 : bxh = 400x4500mm.
- Tu tang 7 + 9 : bxh = 300x400mm
4.Mat bang bo tri két cau :
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Sinh vién Phan Hdi Nam — Lép XD1301D 40



00€+0CCD

D-3007800

00¥%00€-D

D-300%800

00€+02TD

00¥%00€-D

D-300*800

00€+0CC-D

007%00€-D

D-300%800

00¥x0S€-D

0SY+00-D

D-300%800

00¥x0S€-D

0S¥x00%-D

D-300*%800

00¥x0S€-D

0Sy+007-D

005+00%-D

D-300*800

05S%005-D)

D-300*800

00$x00t-D

05$%005-D

D-300*800

N
00S+007-D W

056%005-D

D{2207 300

00¥%00€-D

D-300%800

00€x0CC-D

D42207300

00¥%00€-D

D-300%800

00€+02CD

D-220%300

D-300*800

007+00€-D

00€x0CC-D

D{220%300

D-300%800

0S7+007-D

00¥x0S€-D

D{220*300

D-300%800

0S¥+00%-D

00¥x0S€-D

D-220*300

D-300*800

0S¥+007-D

00¥x0S€-D

D-220*300

05S+005-D)

D-300*800

00500%-D

D{220*%300

D-300*800

05S+005-D

005x00t-D

D-220*300

D-300*800

05S+00S-D

005x00t-D

iép

.

t ngh

r
.

0

t

6 dn
IV. Lap so do khung .

A

Can ct vao kich thudc hinh hoc cta khung ta 14p dugc so do tinh toan khung nhu

D
hinh vé

009¢

009¢

009¢

009¢

009¢

009¢

009¢

009¢

002y

41

8290

2200 |

|

6900

Sinh vién Phan Hdi Nam — Lép XD1301D



Dé dn tét nghiép

V . Xac dinh tai trong tac dung .

1. Tai trong tac dung .

Tai trong tac dung 1én khung gdm c¢6 ba thanh phan :

- Tinh tai ( goi la tai trong thuong xuyén ).

- Hoat tai ( tai trong titc thoi ) tir cac 6 san truyén vao .

- Gi6.

Tai trong truyén vao dudi dang phan b6 déu va luc tap trung :

- Tinh tai : bao gom trong luong ban than cot , dam san , tudng va cac 16p trat .
- Hoat tai : tai trong st dung trén nha .

- Tai trong tlr ban san truyén vao dam cua khung theo phuong canh ngan 11 ¢6

dang tam giac ; theo phuong canh dai 12 ¢6 dang hinh thang.
- D€ don gian cho tinh todn ta khong ké dén hé s6 giam tai khi xdc dinh tai
truyén 1én khung va quy tai phan b6 dang tam gidc va hinh thang vé dang phan
b6 déu voi:
1, 14 canh ngén clia 6 ban
1, 1a canh dai cua 6 ban
- Dam doc, dam bo tac dung 1én khung duéi dang luc tap trung .
2. Xac dinh tai trong .
a, Tinh tai.

+ Tai trong tiéu chuén cho tudong 110 theo TCVN 2737 1a 180 kg/m*
Tai trong tinh todn cho twdng 110 12 180.0,11.1,1+ 2000.0,03.1,3= 296 kg/m>
+Tai trong tiéu chuan cho tudng 220 theo TCVN 2737 1a 180 kg/m2
Tai trong tinh todn cho tudng 220 1a 180.0,22.1,1+2000.0,03.1,3=514 kg/m>
+Tai trong tiéu chuén cho cira kinh khung thép theo TCVN 2737 1a 40 kg/m?
Tai trong tinh todn cho ctra kinh khung thép 1a 40.1,1=44 kg/m?
+Tai trong trén 1m? san la

Tai trong san mai 1a 540,7 kg/m?
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Tai trong san nha 1a 573,2kg/m?
b, Hoat tai.

+, Hoat tai san :
D61 v6i san nha can ¢t vao TCVN 2737 - 1995 p, = 150x 1,3 = 195kg/m?.
+, Hoat tai gara oto :

Theo TCVN 2737 - 1995, ta c¢6 hoat tai cia gara d6i vdi loai xe nhe ¢6 tong khoi
luong < 2500kg dugc 1dy 1a p,, = 500x1,2 = 600 kg/m’.

+, Hoat tai mai va tum thang :

Hoat tai madi va tum thang 14y theo TCVN 2737 - 1995 1a p,=75x1,3=97,5 kg/m?
+, Hoat tai hanh lang :

Hoat tai hanh lang 14y theo TCVN 2737 - 1995 1a p, = 300x1,2= 360 kg/m?

¢, Gio.

Gi6 tac dung vao khung theo phuong ngang, xay ra hai trudng hop :

- Gi6 théi tir phai sang.

- Gi6 théi tir trdi sang .

V1. Phan tai tac dung vao khung K7.

1. Tinh tai.
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a,Tang mai (trAn tang 9) .+, Mat bang phan tai :

®©

@

®

=}

Céc gid tri quy doi tai trong :

D¢ thuan 1oi cho viéc don tai ta xdc dinh cac hé s6 B, k tuong ting ctia cdc 6 san :

Mit bang phan tai nhu

@PE

gl

PDI

PD

@PD

L Jdg2

@© re

PBI

PB2

PB3

SIT |[Ten o 1, 1, d k=1-2.0+ O
ban
1 02 3,68 4,63 0,4 0,744
2 09 3,38 3,47 0,49 0,637

Ta c6 céc cong thic quy d6i tai trong nhu sau:

Khi hai phia c6 tai trong dang tam giac: gtd =§gm.11 = 0,625 gm.11

Khi hai phia c6 tai trong dang hinh thang: gtd =k.gm.ll

Vay:
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tai phan bo do san Oldang hinh tam gidc truyén vao ddm khung
g, ,=k.gm.ll /2=0,625.443,2.3,23/2= 447,35 (kg/m)

tai phan bé do san O2 dang hinh thang truyén vao dam khung
g" =k.gm.ll /2=0,744.443,2.3,68/2= 606,72 (kg/m)

tai phan b6 do san O3 dang hinh tam gidc truyén vao dim khung
o' =k.om.ll /2=0,625.443,2.1,83/2= 253,455 (kg/m)

tai phan bo do san O4dang tam gidc truyén vao dim khung
o't =k ghl.ll /2=0,625.443,2.1,98/2=274,23 (kg/m)

tai phan bo do san O5 dang hinh tam gidc truyén vao dim khung
g" =k.gm.1l /2=0,625.443,2.1,78/2= 246,53 (kg/m)

tai phan bo do san O6 dang hinh tam gidc truyén vao dim khung
g =k.gm.ll /2=0,625.443,2.3,29/2= 455,66 (kg/m)

tai phan bo do san O7 dang tam gidc truyén vao ddm khung truc 7:
o' =k .om.ll /2=0,625.443,2.2,38/2= 329,63 (kg/m)

tai phan bo do san O8 dang hinh tam gidc truyén vao dim khung :
g" =k.gm.ll /2=0,625.443,2.3,47/2= 480,595 (kg/m)

tai phan b6 do san 09 dang hinh thang truyén vao dim khung :
g" =k.gm.ll /2=0,637.443,2.3,38/2=477,12(kg/m)

Dién tich tai hinh thang (O1) do san truyén vao dam khung la:
S,= ((3,9-0,22)+(3,9-3,45))x(3,45-0,22)/4 =3,33 (m?)

Dién tich tai hinh tam gidc (02) do san truyén viao dim khung 1a:
S, = (3,9-0,22)x (3,9-0,22)/4=3,38(m?)

Dién tich tai hinh thang(O3) do san truyén vio ddm khung la:
S3= ((3,9-0,22)+(3,9-2,05))x(2,05-0,22) /4=2,52 (m?)

Dién tich tai hinh thang(O4) do san truyén vio ddm khung 1a:
$4=((3,9-0,22)+(3,9-2,2))x(2,2-0,22) /4=2,66 (m*)
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Dién tich tai hinh thang (O5) do san truyén vao dim khung Ia:
Ss= ((3,9-0,22)+(3.,9-2,0))x(2,0-0,22)/4 =2,48 (m?)
Dién tich tai hinh thang (O6) do san truyén vao dam khung Ia:
Se =((3,9-0,22)+(3.,9-3,51))x(3,51-0,22) /4=3,34 (m?)
Dién tich tai hinh thang(O7) do san truyén vao dim khung 1a:
S7=((3,9-0,22)+(3,9-2,6))x(2,6-0,22) /4=2,96(m?)
Dién tich tai hinh tam gidc(O7) do san truyén vao dim khung 1a:
S7= (2,6-0,22).(2,6-0,22) /4=1,41(m>)
Dién tich tai hinh thang(O8) do san truyén vao dim khung 1a:
S8=((3,9-0,22)+(3,9-3,69))x(3,69-0,22) /4=3,37 (m?)
Dién tich tai hinh tam gidc(09) do san truyén vao dam khung la:
S9=(3,69-0,22)x (3,69-0,22) /4=3,01(m?)
Dién tich tai hinh thang(09) do san truyén vao dim khung 1a:
$°9=(3,69-0,22+3,69-3,6)x (3,6-0,22) /4=3,01(m?)
Dién tich tai hinh tam gidc(O11) do san truyén vao dam khung l:
S11=(2,6-0,22)x (2,6-0,22) /4=1,41(m?)
Dién tich tai hinh thang(O11) do san truyén vao ddm khung l3:
S 11=(2,7-0,22+2,7-2,6) (2,6-0,22) /4=1,53(m?)

- Tdi trong phdn bo

TTPB | Loai tai tic dung Gié tri
Tai trong tir san 61 dang hinh tam giac:
g, g=g,,=447,35(kg/m) g,=1054,07(kg/m)

Tai trong tir san 62 dang hinh thang:
2,=2,,=606,72(kg/m)

Tai trong tir san 61 dang hinh tam giac:
22} g.=g,=447,35(kg/m) 2,=700,805(kg/m)
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Tai trong tir san 63 dang hinh tam giac:
g.=g,,=253,45(kg/m)

£3

Tai trong tir san 64 dang hinh tam giac:
g=2.g,,=2.274,23(kg/m)

g,=548,46(kg/m)

&4

Tai trong tir san 65 dang hinh tam giac:
8,=8,5=246,53 (kg/m)
Tai trong tir san 66 dang hinh tam giac:
g2.=8:,=455,66 (kg/m)

g,=702,19(kg/m)

gs

Tai trong tir san 66 dang hinh tam giac:

g.=g,.=455,66 (kg/m)

Tai trong tir san 67 dang hinh tam giac:
£,7867=329,63 (kg/m)

g2:=785,29(kg/m)

g6

Tai trong tr san 67 dang hinh tam giac:
£,7867=329,63 (kg/m)

Tai trong tr san 68 dang hinh tam giac:

g.=g.s=480,595 (kg/m)

0,=810,22(kg/m)

g7

Tai trong tir san 68 dang hinh tam giac:
g.=g,:=480,595 (kg/m)

Tai trong tir san 69 dang hinh thang:
27800=477,12(kg/m)

2,=957,71(kg/m)

g3

Tai trong tir san 69 dang hinh thang:
2=8=477,12(kg/m)

gs=477,12(kg/m)

- Tdi trong tdp trung:

Loai Loai tai tic dung (kg) Gia tri
(kg)
-Do san O1 hinh thang:g .S,/2=443,2.3,33/2=737,928
-Do san O2 dang hinh thang : g_.S,/2=443,2.3,38=749,008
Py | -Trong luong dam doc (220x300): g,.3,9=897,66 P.=7015,2
-Trong lugng tuong220 : 514.(3,6-0,3).3,9.0,7=4630,62
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-Do san O1 dang hinh thang :g .S,=443,2.3,33=1475,88
-Trong luong dam (220x300): 24.3,9=897,66
-Trong luong tuong220 : 514.(3,6-0,3).3,9.0,7=4630,62

P,,=7004,1

-Do san O2 dang hinh tam giic:g,,.S,/2=443,2.3,38/2=749
-Do O3 dang hinh thang: g,_.S,/2 =443,2.2,52/2=558,43
-Trong lwong dam (220x300): 24.3,9=897,66

-Trong lugng tuong 220:  514.(3,6-0,3).3,9.0,7=4630,62

P,,=6835,72

-Do O1 dang hinh thang :g,..S,/2=443,2.3,33/2=737,928
-Do san O3 dang hinh thang :g_.S,/2=443,2.2,52/2=558 43
-Do san O4 dang hinh thang : g,_.S,=443,2.2,66=1178,91
-Trong lwong dam (220x300):  g,.3,9=897,66 (kg)
-Trong luong tuong 220: 514.(3,6-0,3).3,9.0,7=4630,62

P,=8003,5

-Do san O4 dang hinh thang : g_.S,=443,2.2,66=1178,91
-Do san O5 dang hinh thang : g,_.Sy/2 =443,2.2,48/2=549,5
-Do san O6 dang hinh thang:g,_.S/2 =443,2.3,34/2=740,14
-Trong luong dam (220x300): 24.3,9=897,66

-Trong luong tuong 220 :  514.(3,6-0,3).3,9=4630,62

P =7996.9

-Do san O5 dang hinh thang : g .S;/2=443,2.2,48/2=549,5
-Do O7 dang hinh thang: g_.S./2= 443,2.2,96/2=655,93
-Trong luong dam (220x300): g,.3,9=897,66

-Trong lugng tuong 220:514.(3,6-0,3).3,9.0,7=4630,62

P,,=6733,77

-Do san O6 dang hinh thang:g .S./2 =443,2.3,34/2=740,14
-Do O8 dang hinh thang: g,,.Sy/2=443,2.3,37/2=746,79
-Trong lugng dam (220x300):  g,.3,9=897,66

-Trong luong tuong 220 :  514.(3,6-0,3).3,9.0,7=4630,62

P,,=7015,24

-Trong luong dam (220x500):

2,.3,9=1274,67(kg) (1)

-Trong luong tuong 220 :

514.(3,6-0,3).3,9.0,7= 4630,62(kg) (2)

*VT:

- Tai trong tap trung do san (09,011,012) bao gém:
+ Tai trong do san O11 dang hinh tam giéc :

g..5,,/2 =443,2.1,41/2=312,456
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+ Tai trong do san O9 dang hinh thang :
g..-5/2 =443,2.3,01/2=667,016
+ Tai trong tap trung do san (011,012) truyén vao la:
1/2.g,..5,, +1/2.g,.L).1,09/3,69 =276,89
Vay luc tap trung san (09,011,012) truyén vé khung
truc 7 mot luc :
(312,456+667,016+276,89).2,7/6,3=538,44  (3)
- Tai trong do san 09 dang hinh tam gidc:
g2..54/2=443,2.3,01/2=667,016 4)
*VP:
- Tai trong do san O7 dang hinh thang:
2..-5,/2=443.2.2,96/2=655,93 (5)
-T4i trong tap trung do san O7 dang hinh tam giac
truyén vé khung 7:
(1/2.g,..S5°,).2,4/6,3=1/2.443,2.1,41.2,4/6,3=119,03 (6)
Khi d6 Py;=(1) + (2)+ (3)+ (4)+(5)+ (6)

P,,=7885,706

Do san O8 dang hinh thang:g .S,/2=443,2.3,37/2=746,79

Trong Iuong dam (220x300): 2,.3,9=897,66

Trong luong tudng 220:514.(3,6-0,3).3,9.0,7=4630,62(kg)

P, =6275,07

- Tai trong tap trung do san (09,011,012) bao gém:
+ Tai trong do san O9 dang hinh thang :
2.-5/2 =443,2.3,01=667,016
+ Tai trong tap trung do san (O11,012) truyén vao la:
(1/2.g,,.5,/2 +1/2.g,,.L;1,).2,6/3,69 =660,47

Vay luc tap trung san (09,011,012) truyén vé khung :

(667,016+ 660,47).2,7/6,3=568,92
-Do 09 dang hinh tam gidc:g,.S,/2= 443,2.3,01/2=667
-Trong lugng dam (220x500):  g,.3,9=1276,67
-Trong luong tuong 220:514.(3,6-0,3).3,9.0,7=4630,62

P, =7143,22

b, Tangl1-8 . Mit bang phan tai nhu hinh veé :
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PD

— @PDi

—] @PCZ

PBI

‘S PB2 26

PB3I T/

Pé thuan 1oi cho viéc don tdi ta xdc dinh cdc hé s6 B, k tuong tng clia cdc 6 san :

STT |Ten o] [, L R k=1-2.0+ 0"
ban
1 02 3,68 4,63 0,4 0,744
2 09 3,38 3,47 0,49 0,637

Ta c6 cdc cong thitc quy doi tai trong nhu sau:
Khi hai phia c6 tai trong dang tam gidc: gtd =§gs.11 = 0,625 gs.11
Khi hai phia c6 tai trong dang hinh thang: gtd =k.gs.lI
Vay:
tai phan bo do san Oldang hinh tam gidc truyén vao dim khung:

o't =k.gs.11/2=0,625.378,2.3,23/2=381,74 (kg/m)
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tai phan bo do san O2 dang hinh thang truyén vio ddm khung :
g™ ,=k.gs.ll /2=0,744.378,2.3,68/2=517,7 (kg/m)

tai phan bé do san O3 dang hinh tam gidc truyén vao dim khung :
g'¢,;=k.gs.1l /2=0,625.378,21,83/2=216,28 (kg/m)

tai phan bé do san O4dang tam gidc truyén vao dim khung :
o' =k ghl.ll /2=0,625.378,2.1,98/2=234,011 (kg/m)

tai phan bo do san O5 dang hinh tam gidc truyén vao dim khung :
g" =k.gs.11/2=0,625.378,2.1,78/2=210,37 (kg/m)

tai phan bo do san O6 dang hinh tam gidc truyén vao dim khung :
g =k.gs.ll /2=0,625.378,2.3,29/2=388,83 (kg/m)

tai phan bo do san O7 dang tam gidc truyén vao dam khung :
g, =k.gs.11 /2=0,625.378,2.2,38/2=281,28 (kg/m)

tai phan bo do san O8 dang hinh tam gidc truyén vao dim khung :
oM =k gs.1l /2=0,625.378,2.3,47/2=410,11 (kg/m)

tai phan bo do san 09 dang hinh thang truyén vao ddm khung :
g" =k.gs.11/2=0,637.378,2.3,38/2=407,14 (kg/m)

Dién tich tai hinh thang (O1) do san truyén vao dam khung la:
S,= ((3,9-0,22)+(3,9-3,45))x(3,45-0,22)/4 =3,33 (m?)
Dién tich tai hinh tam gidc (O2) do san truyén vao dim khung 1a:

S, = (3,9-0,22)x (3,9-0,22)/4=3,38(m?)

Dién tich tai hinh thang(O3) do san truyén vao dim khung 1a:
S3= ((3,9-0,22)+(3,9-2,05))x(2,05-0,22) /4=2.52 (m?)

Dién tich tai hinh thang(O4) do san truyén vao dim khung 1a:
$4=((3,9-0,22)+(3,9-2,2))x(2,2-0,22) /4=2.66 (m>)

Dién tich tai hinh thang (O5) do san truyén vao dim khung 1a:
Ss= ((3,9-0,22)+(3,9-2,0))x(2,0-0,22)/4 =2,48 (m?)
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Dién tich tai hinh thang (O6) do san truyén vao dam khung 1a:
Se =((3,9-0,22)+(3.,9-3,51))x(3,51-0,22) /4=3,34 (m?)

Dién tich tai hinh thang(O7) do san truyén vao didm khung 1a:
S7=((3,9-0,22)+(3,9-2,6))x(2,6-0,22) /4=2,96(m">)

Dién tich tai hinh tam gidc(O7) do san truyén vao dim khung 1a:
S7= (2,6-0,22).(2,6-0,22) /4=1,41(m>)

Dién tich tai hinh thang(O8) do san truyén vao dim khung 1a:
S8=((3,9-0,22)+(3,9-3,69))x(3,69-0,22) /4=3,37 (m?)

Dién tich tai hinh tam gidc(09) do san truyén vao dim khung l:
$9=(3,69-0,22)x (3,69-0,22) /4=3,01(m?)

Dién tich tai hinh thang(O9) do san truyén vio dim khung Ia:
$°9=(3,69-0,22+3,69-3,6)x (3,6-0,22) /4=3,01(m?)

Dién tich tai hinh tam gidc(O11) do san truyén vio dam khung 1a:
S11=(2,6-0,22)x (2,6-0,22) /4=1,41(m?)

Dién tich tai hinh thang(O11) do san truyén vao dim khung la:
S 11=(2,7-0,22+2,7-2,6) (2,6-0,22) /4=1,53(m?)

- Tdi trong phdn bé

TTPB Loai tai tdc dung Gia tri

Tai trong tir san 61 dang hinh tam giac:
g g=8¢= 381,74(kg/m) g,=899.,44(kg/m)
Tai trong tir san 62 dang hinh thang:
g=g,=517,7(kg/m)

Tai trong tir san 61 dang hinh tam giac:
& g=8,= 381,74(kg/m) 2,=598,02(kg/m)
Tai trong tir san 63 dang hinh tam giac:
g.=g,,=216,28(kg/m)
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g3

Tai trong tir san 64 dang hinh tam giac: g,=
g=2.2,,=2.234,011(kg/m) 468,022(kg/m)

&4

Tai trong tir san 65 dang hinh tam giac:
8=8,5=210,37 (kg/m) g,= 599,2(kg/m)
Tai trong tir san 66 dang hinh tam giac:
2,=2,,=388,83 (kg/m)

gs

Tai trong tir san 66 dang hinh tam giac:

2,=8,=388,83 (kg/m) 2.=670,11(kg/m)

Tai trong tir san 67 dang hinh tam giac:
g.=g,,~281,28 (kg/m)

g6

Tai trong tr san 67 dang hinh tam giac:

g,=8,=281,28 (kg/m) 2,=691,39(kg/m)
Tai trong tir san 68 dang hinh tam giac:
g78x=410,11 (kg/m)

g7

Tai trong tir san 68 dang hinh tam giac:

g,=8xs=410,11 (kg/m) g,=817,22(kg/m)
Tai trong tir san 69 dang hinh thang:
27800=407,14(kg/m)

g3

Tai trong tir san 69 dang hinh thang: g2,=401,11(kg/m)
g2.=g,0=407,14(kg/m)

- Tdi trong tdp trung:

Loai

Loai tai tic dung (kg) Gia tri
(kg)

“Do san Ol dang hinh thang : g..S,/2=378,2.3,33/2=629,7
Do san 02 dang hinh thang : g..S,/2=378,2.3,38=639,158

Py | -Trong luong dam doc (220x300): g,.3,9=897,66 P,=6797,13
-Trong lugng tudong220 : 514.(3,6-0,3).3,9.0,7=4630,62
-Do san O1 dang hinh thang : g..S,=378,2.3,33=1259,4

Py, | -Trong luong dam (220x300): 24.3,9=897,66 P,,=5987,68
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“Trong luong twong220 :  514.(3,6-0,3).3,9.0,7=4630,62

-Do O2 dang hinh tam gidc:g.S,/2=378,2.3,38/2=639,15
-Do san O3 dang hinh thang : g,.S,/2 =378,2.2,52/2=476,53
-Trong lwong dam (220x300): 24.3,9=897,66

-Trong luong tudong 220:  514.(3,6-0,3).3,9.0,7=4630,62

P,,=6643,97

-Do san O1 dang hinh thang :g..S,/2=378,2.3,33/2=629,7
-Do san O3 dang hinh thang :g,.S,/2=378,2.2,52/2=476,53
-Do san 04 dang hinh thang : g..S,=378,2.2,66=1006,01
-Trong luong dam (220x300): 24.3,9=897,66

-Trong lugng tuong 220: 514.(3,6-0,3).3,9.0,7=4630,62

P,=7640,52

-Do san O4 dang hinh thang : g..S,=378,2.2,66=1006,61
-Do san O5 dang hinh thang : g..S./2 =378,2.2,48/2=468,96
-Do san O6 dang hinh thang : g..S/2 =378,2.3,34/2=631,59
-Trong luong dam (220x300):  g,.3,9=897,66

-Trong luong tuong 220 :  514.(3,6-0,3).3,9=4630,62

P =7635,44

-Do san O5 dang hinh thang : g..S,/2=378,2.2,48/2=468,96
-Do san O7 dang hinh thang : g..S./2= 378,2.2,96/2=559,73
-Trong luong dam (220x300): g,.3,9=897,66

-Trong luong tuong 220: 514.(3,6-0,3).3,9.0,7=4630,62

P,=6556,97

-Do san O6 dang hinh thang :g..S,/2 =378,2.3,34/2=631,59
-Do san O8 dang hinh thang : g,.S,/2= 378,2.3,37/2=637,26
-Trong luong dam (220x300): 24.3,9=897,66

-Trong luong tuong 220 :  514.(3,6-0,3).3,9.0,7=4630,62

P,,=6797,14

Py,

-Trong luong dam (220x500): g,.3,9=1274,67 (1)
-Trong luong tudong 220:514.(3,6-0,3).3,9.0,7= 4630,62 (2)
*VT:
- Tai trong tap trung do san (09,011,012) bao gém:
+ Tai trong do san O11 dang hinh tam giéc :
g.5,,/2=378,2.1,41/2=266,63
+ Tai trong do san O9 dang hinh thang :
g2.5,/2 =378,2.3,01/2=569,16
+ Tai trong tap trung do san (O11,012) truyén vao la:
1/2.g,..5°,, +1/2.g,.L).1,09/3,69 =236,28
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Vay luc tap trung san (09,011,012) truyén vé khung Pg,=7595,25
truc 7 mot luc :
(266,63+569,16+236,28).2,7/6,3=459,47  (3)
- Tai trong do san 09 dang hinh tam gidc:
g..5°4/2=378,2.3,01/2=569,19 4)
*VP:
- Tai trong do san O7 dang hinh thang:
g2.5,/2=378,2.2,96/2=559,73 (5)
-Tai trong tap trung do san O7 dang hinh tam gic
truyén vé khung 7:
(1/2.g.S°,).2,4/6,3=1/2.378,2.1,41.2,4/6,3=101,57 (6)
Khi d6 Pg=(1) + 2)+ 3)+ (4)+(5)+ (6)
Do san O8 dang hinh thang:g .S,/2=378,2.3,37/2=637,26
Py | Trong lugng dam (220x300):  g,.3,9=897,66 Py =6165,54
Trong lugng tuong 220: 514.(3,6-0,3).3,9.0,7=4630,62
- Tai trong tap trung do san (09,011,012) bao gom:
+ Tai trong do san O9 dang hinh thang :
g.5,/2 =378,2.3,01/2=569,19
+ Tai trong tap trung do san (O11,012) truyén vao la:
P, (1/2.g,.S5°,,/2 +1/2.g.L;,,).2,6/3,69 =563,61 P, =7274,68

Vay luc tap trung san (09,011,012) truyén vé khung:
(569,19+563,61).2,7/6,3=798,1

-Do san 09 dang hinh tam gidc:

g S,/2= 378,2.3,01/2=569,19

“Trong lugng ddm (220x500):  ,.3,9=1276,67

-Trong luong tuong 220 :514.(3,6-0,3).3,9.0,7=4630,62

2 .Hoat tai

Puoc xac dinh nhu tinh tai, qua cac bang da l1ap & trén ta c6 cac gia tri duoc lap

thanh cac bang sau.Khi tinh hoat tai ta bd qua trong luong ban than cac cau kién

a, mai (trn tang 9) :

* Truong hop ddt tai 1(Hoat tai 1)

Ta c6 cdc cong thitc quy doi tai trong nhu sau:
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Khi hai phia c6 tai trong dang tam gidc: ptd =gpm.ll =0,625 ps.11

Khi hai phia c6 tai trong dang hinh thang: ptd =k.pm.lI
Vay:
tai phan bo do san O1dang hinh tam gidc truyén vao dim khung :
P =K.p,-11 /2=0,625.97,5.3,23/2=98,41(kg/m)
tai phan bo do san 02 dang hinh thang truyén vao dam khung :
p",=k.pm.ll /2=0,744.97,5.3,68/2=133,47 (kg/m)
tai phan bo do san O3 dang hinh tam gidc truyén vao dim khung :
p®.;=k.pm.ll /2=0,625.97,5.1,83/2=55,75(kg/m)
tai phan bo do san O5 dang hinh tam gidc truyén vao dim khung:
p",s=k.pm.1l /2=0,625.97,5.1,78/2=54,23 (kg/m)
tai phan bo do san O6 dang hinh tam gidc truyén vao dim khung :
p,=k.pm.1l /2=0,625.97,5.3,29/2=100,24 (kg/m)
tai phan bo do san O7 dang tam gidc truyén vao dam khung :
p*®.; =k.pm.11 /2=0,625.97,5.2,38/2=72,51 (kg/m)
tai phan b6 do san O8 dang hinh tam gidc truyén vao dim khung:
p"s=k.pm.ll /2=0,625.97,5.3,47/2=105,72 (kg/m)
tai phan bo do san 09 dang hinh thang truyén vao ddm khung :
p"o=k.pm.1l /2=0,637.97,5.3,38/2= 104,96(kg/m)
Dién tich tai hinh thang (O1) do san truyén vao ddm khung 1a:
S,= ((3,9-0,22)+(3,9-3,45))x(3,45-0,22)/4 =3,33 (m?)
Dién tich tai hinh tam gidc (02) do san truyén vio ddm khung 1a:
S, = (3,9-0,22)x (3,9-0,22)/4=3,38(m?)
Dién tich tai hinh thang(O3) do san truyén viao dim khung 1a:
S3=((3,9-0,22)+(3,9-2,05))x(2,05-0,22) /4=2,52 (m?)
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Dién tich tai hinh thang(O4) do san truyén viao dim khung 1a:
S4=((3,9-0,22)+(3,9-2,2))x(2,2-0,22) /4=2,66 (m*)
Dién tich tai hinh thang (O5) do san truyén vao dam khung Ia:
Ss= ((3,9-0,22)+(3,9-2,0))x(2,0-0,22)/4 =2,48 (m?)
Dién tich tai hinh thang (O6) do san truyén vao dim khung la:
Ss =((3,9-0,22)+(3,9-3,51))x(3,51-0,22) /4=3,34 (m?)
Dién tich tai hinh thang(O7) do san truyén vao dim khung 1a:
S7=((3,9-0,22)+(3,9-2,6))x(2,6-0,22) /4=2,96(m?)
Dién tich tai hinh tam gidc(O7) do san truyén vao dam khung 1:
S7=(2,6-0,22).(2,6-0,22) /4=1,41(m*)
Dién tich tai hinh thang(O8) do san truyén vio dim khung 1a:
S8=((3,9-0,22)+(3,9-3,69))x(3,69-0,22) /4=3,37 (m?)
Dién tich tai hinh tam gidc(09) do san truyén vao dim khung 1a:
S9=(3,69-0,22)x (3,69-0,22) /4=3,01(m?)
Dién tich tai hinh thang(09) do san truyén vio ddm khung 1a:
$°9=(3,69-0,22+3,69-3,6)x (3,6-0,22) /4=3,01(m?)
Dién tich tai hinh tam gidc(O11) do san truyén vao dam khung 1a:
S11=(2,6-0,22)x (2,6-0,22) /4=1,41(m?)
Dién tich tai hinh thang(O11) do san truyén vao dim khung I:
S 11=(2,7-0,22+2,7-2,6) (2,6-0,22) /4=1,53(m?)
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+, Mt bing phan tai
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+, Gid tri tai trong.
TTPB | Loai tai tic dung Gia tri
Tai trong tir san 61 dang hinh tam giac:
P P=ps;=98,41(kg/m) p,=231,88(kg/m)
Tai trong tir san 62 dang hinh thang:
P=P=133.47(kg/m)
Tai trong tr san 61 dang hinh tam giac:
|2 P=ps;=98,41(kg/m) p,=154,16(kg/m)
Tai trong tr san 63 dang hinh tam giac:
P=P3=35,75(kg/m)
Tai trong tr san 65 dang hinh tam giéc:
Ps P=Pss=51,49 (kg/m P,=151,73(kg/m)

Tai trong tir san 66 dang hinh tam giac:
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P=Poss=100,24 (kg/m)

Ps

Tai trong tr san 66 dang hinh tam giac:
P=Pos=100,24 (kg/m)
Tai trong tir san 67 dang hinh tam giac:
P=Py=72,51 (kg/m)

ps=172,75(kg/m)

Ps

Tai trong tir san 67 dang hinh tam giac:
P=Py=72,51 (kg/m)
Tai trong tr san 68 dang hinh tam giac:
P=Pos=105,72 (kg/m)

p=178,23(kg/m)

b;

Tai trong tir san 68 dang hinh tam giac:
P=Pss=105,72 (kg/m)

Tai trong tir san 69 dang hinh thang:
Ps=Pso=104,96(kg/m)

p;=210,68(kg/m)

Ps

Tai trong tir san 69 dang hinh thang:
P=Pso=104,96(kg/m)

ps=104,96(kg/m)

- Tai trong tdp trung:

Loai Loai tai tic dung Gia tri
(kg) (kg)

-Do san O1 dang hinh thang : Pu-S,/2 =162,33 P.=327,1

P. |-Do san O2 dang hinh thang : Pu-S,/2 =164,77

Py, |-Do san Ol dang hinh thang :p,..S, =97,5.3,33=324,67 Py, =324,67
-Do san O2 dang hinh tam gidc : p,.S,/2 =164,77

Py, |-Do san 03 dang hinh thang : P-Ss/2 =122,85 Py, =287,62
-Do san O1 dang hinh thang : p,..S,/2 =162,33

P, |-Do san O3 dang hinh thang : p,..Sy/2 =122.85 P,=285,18
-Do san O5 dang hinh thang : p,..S5/2 =120,9

P. |-Do san O6 dang hinh thang : p,.S,/2 =162,82 P. =283,2
-Do san O5 dang hinh thang : p,..S;/2 =120,9

P, |-Do san O7 dang hinh thang : Pum-S,/2 =144.3 Pg,=265,2
-Do san O6 dang hinh thang : p,,.S¢/2 =162,82
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-Do san O8 dang hinh thang : p,,.S¢/2 = 164,24

P,,=327,06

*VT:
- Tai trong tap trung do san (09,011,012) bao gém:

+ Tai trong do san O11 dang hinh tam giéc :

P-S11/2 =97,5.1,41/2=86,7
+ Tai trong do san O9 dang hinh thang :
P.-Se/2 =97,5.3,01/2=146,73
+ Tai trong tap trung do san (O11,012) truyén vao la:
1/2.p,,-S’;; +1/2.p,,.L).1,09/3,69 =609

Vay luc tap trung san (09,011,012) truyén vé khung truc
7 mot luc :

(86,7+ 146,73+ 60,9).2,7/6,3=126,14 (3)
- Tai trong do san O9 dang hinh tam gidc:

P’ 6/2=97,5.3,01/2=146,73 4)
*VP:
- Tai trong do san O7 dang hinh thang:
Pn-5,/2=97,5.2,96/2=144,3 (5)

-T4i trong tap trung do san O7 dang hinh tam gidc
truyén vé khung 7:
(1/2.p,,-S’,).2,4/6,3=1/2.97,5.1,41.2,4/6,3=26,18  (6)
Khi dé Py;=(3)+(4)+(5)+(6)

P,, =44335

-Do san O8 dang hinh thang : p,.Ss/2 = 164,24

P, =164,24

- Tai trong tap trung do san (09,011,012) bao gom:

+ Tai trong do san O9 dang hinh thang :

Pun-So/2 =97,5.3,01/2=146,73
+ Tai trong tap trung do san (O11,012) truyén vao la:
(172.p-S” 11 +1/2.p,0-Lie10)-2,6/3,69 =145,29
Vay luc tap trung san (09,011,012) truyén vé khung
(146,73+ 145,29).2,7/6,3=125,15

-Do san 09 dang hinh tam gidc :  p,..S/2 =146,73

P, =271,88

* Truong hop ddt tai 2(Hoat tai 2)
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+, Mit bang phan tai:

— ®
] @ PD
: ~pd
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— ®
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tai phan bé do san O4 dang hinh tam giéc truyén vao dim khung truc 7:
p.=k.pm.1l /2=0,625.97,5.1,98/2=60,32(kg/m)
+, Gia tri tai trong.
Puoc tinh toan va lap thanh bang sau:
TTPB | Loai tai tac dung Gia tri
q Do trong lugng tir san truyén vao: q5=120,65(kg/m)
2 p,=2.60,32=120,65(kg)
TTTT | Loai tai tac dung Gia tri
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P, Do trong lugng tir san truyén vao: P,=259,33(kg)
(2.p-S4)/2 =259,35(kg)
P Do trong luong tlr san truyén vao: P=259,35(kg)
(2.p,,-Sy)/2 =259,35(kg)
b, Tang dién hinh.

Ta c6 cdc cong thitc quy doi tai trong nhu sau:

Khi hai phia c6 tai trong dang tam giac: ptd =gps.ll =0,625 ps.11

Khi hai phia c6 tai trong dang hinh thang: ptd =k.ps.ll

Vay:

tai phan bo do san Oldang hinh tam gidc truyén vao dim khung :
P, =k.p,.11 /2=0,625.195.3,23/2=196,8(kg/m)

tai phan bo do san O2 dang hinh thang truyén vao dam khung :
p"o=k.ps.1l /2=0,744.195.3,68/2=266,94 (kg/m)

tai phan b6 do san O3 dang hinh tam gidc truyén vao dam khung :
p.s=k.ps.11 /2=0,625.195.1,83/2=111,5(kg/m)

tai phan b6 do san O4 dang tam gidc truyén viao dim khung :
p.=k.ps.ll /2=0,625.360.1,98/2=222,75(kg/m)

tai phan bo do san O5 dang hinh tam gidc truyén vao dim khung :
p",s=k.ps.11/2=0,625.195.1,78/2=108,46 (kg/m)

tai phan bo do san O6 dang hinh tam gidc truyén vao dim khung :
ps=K.ps.ll /2=0,625.195.3,29/2=200,48 (kg/m)

tai phan bo do san O7 dang tam gidc truyén vao dam khung :
p,; =k.ps.11 /2=0,625.195.2,38/2=145,03 (kg/m)

tai phan bo do san O8 dang hinh tam gidc truyén vao dim khung :

p"=k.ps.l1 /2=0,625.195.3,47/2=211,45 (kg/m)
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tai phan bo do san O9 dang hinh thang truyén vio dam khung :
p™o=k.ps.ll /2=0,637.195.3,38/2= 209,92(kg/m)
Dién tich tai hinh thang (O1) do san truyén vao ddm khung Ia:
S,= ((3,9-0,22)+(3.,9-3,45))x(3,45-0,22)/4 =3,33 (m?)
Dién tich tai hinh tam gidc (O2) do san truyén vao dim khung 1a:
S, = (3,9-0,22)x (3,9-0,22)/4=3,38(m?)
Dién tich tai hinh thang(O3) do san truyén vio ddm khung 1a:
S3=((3,9-0,22)+(3.,9-2,05))x(2,05-0,22) /4=2,52 (m?)
Dién tich tai hinh thang(O4) do san truyén vao dim khung 1a:
$4=((3,9-0,22)+(3,9-2,2))x(2,2-0,22) /4=2,66 (m*)
Dién tich tai hinh thang (O5) do san truyén vao dam khung la:
Ss=((3,9-0,22)+(3,9-1,91))x(1,91-0,22)/4 =2,39 (m?)
Dién tich tai hinh thang (O6) do san truyén vao dam khung 1a:
Ss =((3,9-0,22)+(3,9-3,51))x(3,51-0,22) /4=3,34 (m?)
Dién tich tai hinh thang(O7) do san truyén vao dim khung la:
S7=((3,9-0,22)+(3.,9-2,6))x(2,6-0,22) /4=2,96(m?)
Dién tich tai hinh tam giac(O7) do san truyén vio dim khung I2:
S7=(2,6-0,22).(2,6-0,22) /4=1,41(m*)
Dién tich tai hinh thang(O8) do san truyén vao dim khung 1:
S8=((3,9-0,22)+(3,9-3,69))x(3,69-0,22) /4=3,37 (m?)
Dién tich tai hinh tam gidc(09) do san truyén vao dim khung l:
$9=(3,69-0,22)x (3,69-0,22) /4=3,01(m?)
Dién tich tai hinh thang(09) do san truyén vao dim khung 1a:
$°9=(3,69-0,22+3,69-3,6)x (3,6-0,22) /4=3,01(m?)
Dién tich tai hinh tam gidc(O11) do san truyén vao dam khung 1a:

S11=(2,6-0,22)x (2,6-0,22) /4=1,41(m>)
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Dién tich tai hinh thang(O11) do san truyén vao dim khung I:

S 11=(2,7-0,22+2,7-2,6) (2,6-0,22) /4=1,53(m>)

+,Mat béng phan tai
1 @ PE 1
i
PD 2£
— D) w—
{0 e
et
PBI f .
S PB2 ; g6
PB3 g@
;] ®m :3@—
= @ A [
® @ ®
-Tdi trong phdn bo
TTPB Loai tai tac dung Gia tri
(kg/m)
Tai trong tir san 61 dang hinh tamgiac:
P P=P,1=196,8(kg/m) p,=463,74

Tai trong tir san 62 dang hinh thang:
P=P=206,94(kg/m)
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%)

Tai trong tir san 61 dang hinh tamgiac:
P=P,1=196,8(kg/m)
Tai trong tir san 63 dang hinh tam giac:
P=pos=111,5(kg/m)

p,=308.3

P4

Tai trong tir san 65 dang hinh tam giac:
P=Pos=108,46 (kg/m)
Tai trong tr san 66 dang hinh tam giac:
P=Psc=200,48 (kg/m)

p,=308,94

Ps

Tai trong tr san 66 dang hinh tam giac:
P=Pes=185,06 (kg/m)
Tai trong tr san 67 dang hinh tam giac:
P.=Ps=145,03 (kg/m)

ps=34551

%

Tai trong tr san 67 dang hinh tam giac:
P=Ps;=145,03 (kg/m)
Tai trong tr san 68 dang hinh tam giac:
P=Pss=211,45(kg/m)

p,=356,48

Ps

Tai trong tir san 68 dang hinh tam giac:
P=Pss=211,45 (kg/m)

Tai trong tr san 69 dang hinh thang:
P.=Psv=209,92(kg/m)

p=42137

Py

Tai trong tir san 69 dang hinh thang:
Ps=Pay=209,92(kg/m)

p,=209,92

- Tdi trong tdp trung:

Loai

Loai tai tac dung
(kg)

Gid tri
(kg)

-Do san O1 dang hinh thang : P.-S,/2 =324,67
-Do san O2 dang hinh thang : P-S,/2 =329,55

P.=654,22

-Do san O1 dang hinh thang : p,.S, =195.3,33=649,35

P,, =649,35

Sinh vién Phan Hdi Nam — Lép XD1301D

65




Dé dn tét nghiép

-Do san O2 dang hinh tam gidc : p,.S,/2 =329,55
-Do san O3 dang hinh thang : P.-Sy/2 =245,7

P,, =575.25

-Do san O1 dang hinh thang : p,.S,/2 =329,55
-Do san O3 dang hinh thang : p,.S,/2 =245,7

P, =570,37

Do san O5 dang hinh thang : p,.Sy/2 =233,025
Do san O6 dang hinh thang : p,.S,/2 =325,65

P=558,67

-Do san O5 dang hinh thang : p,.Ss/2 =233,025
-Do san O7 dang hinh thang : p,.S,/2 =288.6

P, =521,62

-Do san O6 dang hinh thang : p,.S,/2 =325,65
-Do san O8 dang hinh thang : p,.Sy/2 = 328,57

P,, =654,22

*VT:
- Tai trong tap trung do san (09,011,012) bao gém:

+ Tai trong do san O11 dang hinh tam giéc :

P.-S,,/2 =195.1,41/2=137,47
+ Tai trong do san O9 dang hinh thang :
P-So/2 =195.3,01/2=293,47
+ Tai trong tap trung do san (O11,012) truyén vao la:
(1/2.p,.S’,, +1/2.p,.L.).1,09/3,69 =121,82
Vay luc tap trung san (09,011,012) truyén vé khung truc
7 mot luc :
(137,47+293,47+121,82).2,7/6,3=236,89 (3)

- Tai trong do san 09 dang hinh tam gidc:

P.-S’/2 =195.3,01/2=293 .4 4)
*VP:
- Tai trong do san O7 dang hinh thang:

P.-S;/2 =195.2,96/2=288,6 (5)

-T4i trong tap trung do san O7 dang hinh tam gic
truyén vé khung 7:
(1/2.p,.S’7).2,4/6,3=1/2.195.1,41.2,4/6,3=52,37  (6)
Khi d6 Pg=(3)+(4)+(5)+(6)

P, =871,26

-Do san O8 dang hinh thang :
P-Se/2 = 328,57(kg)

P, =328,57

- Tai trong tap trung do san (09,011,012) bao gém:

Sinh vién Phan Hdi Nam — Lép XD1301D

66




Dé dn tét nghiép

+ Tai trong do san O9 dang hinh thang :
P.-Se/2 =195.3,01/2=293,475 P, =543,785
+ Tai trong tap trung do san (011,012) truyén vao la:
(1/2.p,.8’,,+1/2.p,.L;,).2,6/3,69 =290,59
Vay luc tap trung san (09,011,012) truyén vé khung :
(293,475+290,59).2,7/6,3=250,31
-Do san 09 dang hinh tam gidc :  p,.Sy/2 =293,475

* Truong hop dat tai 2(Hoat tai 2)

+, Mit bang phan tai:

Sinh vién Phan Hdi Nam — Lép XD1301D 67



Dé dn tét nghiép

+, Gia tri tai trong.

Puoc tinh toan va lap thanh bang sau:

TTPB | Loai tai tac dung Gia tri

q Do trong luong tir san truyén vao: 2 p,,=445,5(kg) | P,=445,5(kg/m)

TTTT | Loai tai tac dung Gia tri

Py Do trong lugng tir san truyén vao: P,=975,6(kg)
(2.pu-S4)/2 =975,6(kg)

P. Do trong lugng tir san truyén vao P.=975,6(kg)
(2.p,-Sy)/2 =975,6(kg)

3. Tinh toan tai trong gi6 tac dung lén khung K7.
a, Tai trong phan bo :
Tai trong gi6 tinh todn tdc dung lén mdi mét vuong bé mat thang ding ctia cong
trinh la :
W=nW,k.c
Trong do :
W, : ap luc gié & do cao 10 m , theo TCVN 2737-1995 thi Hai Phong cé:
W, = 155 KG/m’
k : hé s6 ké dén su thay déi 4p luc gié theo do cao phu thudc vao dang dia hinh .
a : bé rong dén gio.
¢ : 1a hé s6 khi dong dugc 1ay theo so do 1. ta ¢
¢ =+ 0,8 d6i v6i phia gi6 day
¢ =- 0,6 doi v6i phia gié hat
n=1,2 : hé s6 vuot tai
Tai trong gi6 tac dung 1én khung 14y 1a phan b déu
P=W.a=nW,kc.a
Gia tri tinh toan lap thanh bang :

Cao Tén tai | Wo n a k c Gia tri
trinh (kg/m2) (m) q (kg/m)
+4.2m | qy 155 1.2 (3.9+6,3)/2 | 0,51 0.8 387,02
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+7.8m | qp 155 1.2 (3.9+6,3)/2|0,60  |0.8 455,32
+11,4m | qu 155 1.2 (3.9+6,3)2 067 |0.8 508,44
+15,0m | qu 155 1.2 (3.9+6,3)210,74 10,8 561,57
+18,6m | qqs 155 1.2 (3.9+6,3)210,78 10,8 591,22
+22.2m | Qe 155 1.2 (3.9+6,3)210.82 0.8 622,28
+25.8m | qp 155 1.2 (3.9+6,3)210,84 |08 637,45
+29,4m | g 155 1.2 (3.9+6,3)210,88 10,8 667,81
+33,0m | qu 155 1.2 (3.9+6,3)2 089 |08 6754

+42m | qp 155 1.2 3,9 051 |-06 |-221,97
+7.8m | qp, 155 1.2 3,9 060 |-06 |-261,14
+11,4m | qp 155 1.2 3,9 067 |-06 |-29161
+15,0m | q,, 155 1.2 3,9 074 |-06 |-319,85
+18,6m | qus 155 1.2 3,9 078 |-0.6 |-339.48
+22.2m | gy 155 1.2 3,9 082 |-06 |-356,89
+25.8m | qp 155 1.2 3,9 084 |-0.6 |-365,60
+29,4m | Qg 155 1.2 3,9 088 |-0.6 |-383,01
+33,0m | qpe 155 1.2 3,9 089 |-0.6 |-387.36
+42m | qg 155 1.2 3,9 051 |08 295,96
+7.8m | qq 155 1.2 3,0 0.60 | 0.8 348,19
+11,4m | qu 155 1.2 3,9 0.67 |0.8 388,81
+15,0m | qg, 155 1.2 3,9 074 |08 429,43
+18,6m | qqs 155 1.2 3,9 078 |0.8 452,60
+22,2m | gy 155 1.2 3,9 082 |08 475,86
+25,8m | qy, 155 1.2 3,9 084 |08 487,46
+29,4m | g 155 1.2 3,9 0.88 |0.8 510,68
+33,0m | qy 155 1.2 3,9 089 |0.8 516,48
+42m | qy 155 1.2 (3.9+6,3)2|0,51 |-06  |-290.27
+7.8m | qp 155 1.2 (3.9+6,3)210,60 |-0.6  |-341,00
+11,4m | qp, 155 1.2 (3.9+6,3)2 067 |-06 |-38133
+15m | qu 155 1.2 (3.9+6,3)210,74 |06 |-421,17
+18,6m | g 155 1.2 (3.9+6,3)20,78  |-0.6  |-443,94
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+22.2m | q 155 1.2 (3.9+6,3)/2|0.82  |-06  |-466,71
+25,8m | qp, 155 1.2 (3.9+63)2]0,84 [-06 |-478,09
+29.4m | gy 155 1.2 (3.9+63)2 0,88 |-06 |-500,86
+33,0m | gy 155 1.2 (3.9+63)20.89 |-06 |-506,55

b, Tai trong tap trung.

6 mai do c6 tudng vuot mai ( sé nd ) nén xudt hién tai trong tap trung quy vé niit

khung.
Tri s6 P duoc xac dinh nhu sau :
P=nW,k.a.c.h =1,2.155.0,89.a. c,.h=165,54 a. c.h,
+, Phia gi6 day :
P =165,54. a. c;.h, =165,54.(3,9+6,3)/2.0,8.1,1 = 742,94kg
P =165,54. a. (cs.h+c,,.h,) =165,54.3,9.0,8.1,1 = 568kg
Trong do :
h,=1,1m : 1a chiéu cao tudng vuot mai
+, Phia gi6 hut :
P =165,54. a. ¢,.h, =165,54.3,9.-0,6.1,1 = -426kg
P =165,54. a. (c,.h+c,,.h,,) =165,54.5,1.(-0,6.1,1- 0,8.3,7) = -600kg
Trong do :
h,=1,1m : 1a chiéu cao tudng vugt mai
¢, Chat gia tri tai gio lén khung :
Ta c6 2 phuong an chat tai gié lén khung :
+Truong hop 1 : gi6 tréi tic dung vao khung
So d6 tac dung nhu hinh veé :
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+Truong hop 2 : gié phai tac dung vao khung

So d6 tac dung nhu hinh vé :

®

©

®
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VII. Tinh toan va té hop noi luc .

Noi luc khung dugc xdc dinh bang chuong trinh SAP2000. Két qua noi luc duoc

thé hién trong phan : Phu luc .

V6i nhiém vu dugc giao 1a : T6 hop va tinh toan lai c6t thép ctia khung truc 8.

Sau khi ¢6 két qua noi luc em da tién hanh t6 hop noi luc cho céc phan tir dam va

cot, két qua dugc thé hién trong phan phu luc .

® T T T T I T T T T T T T T T T T T T IT T TI T IO II T
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VIIIL. Chon va Tinh toan cot thép khung .

Cot thép khung duoc xdc dinh bing chuong trinh KP. Két qua thé hién trong
phan : " Phu luc ". Cot thép cta cac phan ti khung va cot khong phai tinh toan
lai dugc chon va thé hién nhu trong " Bang chon cot thép khung " - Phu luc . Sau
khi c6 két qua noi luc va cot thép dé phli hop vdi viéc tinh todn ciia chuong trinh
mady tinh ta thay d6i kich thuGc cac bo phan khung nhu sau :

1. Chon vat liéu khung .

Bé tong mac 300. C6 Rn =130 kg/cm?, R,=10 kg/cm?.

Thép doc trong cot, dam : Chon nhém AIIl c6 Ra = R'a = 2800 kg/cm?.

Thép dai dung nhém Al c6 R, = 2800 kg/cm?.

Bé tong mac 300 cé hé s6 oiz= 0,399, A= 0,399.

Chiéu dai tinh todn ctia cot khung nha nhiéu tang khi s& nhip khong it hon 2 va
moi noi cot v6i xa ngang, méng 1a lién két ciing ¢6 thé 14y nhu sau:

Véi cot tang 1 : 1, = 0,7H, cic tang con lai 1ay h, = H .Trong d6 H 1a chiéu cao
tang. Gia thiét khoang cach tir mép ngoai bé tong dén trong tam cot thép :
a=a=5cm.

2. Tinh toan cot thép dam( Phan tir dam 38 ¢0 tiét dién 30x80) .

a. Tinh toan cot thép doc cho dam:

Tir bang t6 hop noi luc ta chon ra duoc céc ndi luc nguy hiém nhét cho dam:
+Tiét dién dau. M, =-36,26Tm = -36260 kgm.

+Tiét dién gitta. M, = 14,7Tm = 14700kgm.

+Tiét dién cudi. M, =-42,43 Tm = -42430kgm.

* Tinh voi moé men dm tiét dién dau dam.
Giathieta=8cm = hy=h-a=80-8=72cm.

A= M _ 3620000 495, —0399
R,bh,>  13030.72

6 =05(1+1-2a,) =05(1+41-2.018) =09

Fa= M _ 3626000 =19,99cm?.
R,ch, 28000,9.72

_ F,.100% 19,99.100%
T o 30.72

=0,9%.

* Tinh voi mo men ¢ cudi dam.
Giathi€¢ta=5cm = h;=h-a=80-8=72cm.
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o= _ 4243000 451 4, 0390
R bh’ 13030.72

¢ =05(1+1-2a,_) =05(1++1-2.0,21) =0,88

Fa_ M _ 4243000 oo,
R,.ch, 2800.0,88.72

_F,.100%  2391.100%
T bn, | 3072
Chon thép 2¢25+3¢$22+2¢20 c¢6 F, = 24,13 cm®.

* Tinh thép chiu mo men duong.

M = 14700 kgm.

Tinh theo tiét dién ch@t T canh trong vung nén, 1ay h_ = 10 cm.

Gia thiét:  a =8cm, h, =80 - 8=72 cm.

Dé tinh bé rong canh b, , 14y ¢, bé nhat trong ba tri s0 sau:

+ Mot nira khoang cach thong thuy giita cac suon doc 0,5. (3,9-0,22) = 1,84m.

+ ild — 18,29 =138m.
6 6

=11%.

+ 6h; =6.0,1 =0,6 m.

Lay ¢, = 60cm.

Tinh: b;=b+ 2¢, =30 + 2x60 =150 cm.

M, =R, .b;.h;.(h,- 0,5h;) = 130.150.10.( 72 - 0,5.10 ) = 13065000kgcm

=130650 kgm

M; > M,,,,=> Truc trung hoa qua cénh.

o - M - 1470000
" R b, .h? 13015072

¢ =05(1+41—2c,_ ) =05(1++1-2.0,014) = 0,99

£ __M__ 1470000
*"R,ch, 28000,99.72

_F,.100% 7,36.100%
=" bh, 30.72

Chon 3020 c6 F, = 9,42 cm®.
b. Tinh toan va bo tri cot dai cho dam:

=0,014< e, =0,399

=7,36cm?.

= 0,34%.

Dé don gian trong thi cong, ta tinh todn cot dai cho dam c¢6 luc cit 16n nhat va bo

tri twong tu cho cac dam con lai.
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Luc cét 16n nhat trong cdac dam : Qmax = 22,40(T) =22400 (kg)
* Kiém tra diéu kién han ché'vé luc cdt : Qmax < k,Rn.b.h,
Trong do: k,, : Hé s0, véi bé tong Mac 300 thi k, = 0,35
VE&phai: VP =0,35.130.30.72 = 98280(kg)
Qmax = 224000 (kg) < 98280 (kg) = Thod man diéu kién.
* Kiém tra diéu kién : Qmax <0,6.R,.b.h,
Qmax = 224000 (kg) > 0,6.10.30.72 = 12960 (kg)
Nhu vay bé tong khong di kha nang chiu cat dudi tic dung cua (ng suét
nghiéng. Ta can phai tinh toan c6t dai.
Chon duong kinh c6t dai 1a ¢8 thép Al, c6 dién tich tiét dién 1a fd = 0,503 cm?2,
Rad = 1700 kG/cm2. S6 nhanh cot dai n = 2.
Gia thiét dung cot dai ¢8 ( f;= 0,503 cm, ) hai nhanh (n=2)
Khoang cach cot dai tinh toan:
8'R52'h5 :1600.2.0,503—8'132'52;52 =
+ Khoang cach cuc dai giita hai cot dai:
_ 1,5.R b.n? _15.1022.75°
Q 32949
+ Khoang cach cot dai theo cu tao

h/3=19cm
U, <Si———
15cm

U, = RN T, 15cm

U max =56cm

(V6i dam c6 chiéu cao h =80 cm > 45 cm ).

Vay ta chon khoang cach cac cot dai nhu sau:
+ 2 dau dam (khoang1/4 nhip dam) dung ¢8 , al50 mm .
+ Phan con lai dung ¢8 , a250 mm .
c.Tinh toan cot treo

0 tai vi tri dam phu ké 1én ddm chinh c4n c6 cot treo dé tang cudng kha nang
chiu luc cho ddm chinh. Luc tap trung do dam phu truyén cho dam chinh 1a
(goém tai ban than dam phu,tuong,san 1a P1 = 14.152 T, va hoat tai san truyén
vao dam phu , roi tir ddm phu truyén vao dim chinh P2 = 6,071 T ) :
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P =20,223 (T) = dién tich cac thanh cot treo la:
P, 20223
R, 2300

a

Ftr= 8,8cm?

Cot treo dugc dat dudi dang cac cot dai, dién tich can thiét 1a:8,8 cm?2
Dung dai ¢8 hai nhanh (c6 fd= 0,503, n = 2) s6 luong dai can thiét:

8,8
2.0,503

Liy 12 8 (dai)

Dat mbi bén dam phu 4 dai.

_ 8.7(dai)

Coi luc cit xudt phét tir ddy dam phu nghiéng 1 géc 45d6 so vé6i phuong thang
ding. Nhu vay chiéu dai doan ddm chinh can dat c6t treo v€ mot phia 1a :
h1 =hdc - hdp = 80 - 30 = 50 (cm)
Khoang cach gitra cac dai la: 50/3 = 16,5 (cm)
Layla12cm.
3. Tinh toan cot thép cét ( Phan tir C1) bxh = 40x50cm.
a. Chon cap noi luc tinh toan.
Maoi tiét dién & cot chiu nhicu cap néi luc khac nhau. Trong khi tinh toan ta chon
tlr " bang t6 hop noi luc cot " ra mot s6 cap noi luc nguy hiém, trong nhiing cap
noi luc ndy ta dung mot cip dé tinh to4n va chon ra cot thép. Sau d6é dung cic cot
thép da chon dé kiém tra lai kha ning chiu luc doi véi cdc cap con lai. D€ don
gian ta c6 thé tinh cho timg cap mot ,song chon thép 16n nhat trong cic cip dé bo
tri.
Tru6c hét cin cit vao bang t6 hop noi luc, ta chon ra cac cip noi luc nguy hiém.
D6 1a cac cap noi luc ¢6 tri tuyét doi cua momen, doi 1éch tam, luc doc 16n nhat.
Nhiing cip c6 do léch tam 16n thudng gay nguy hi€ém cho viing kéo, con nhitng
cip c6 luc doc 16n thudng gay nguy hiém cho viing nén.
Tur bang t6 hop noi luc ta chon dugc céc cip noi luc nguy hiém sau.
Ba cap noi luc duoc chon ra la:

- Cap 1 : Cap noi luc ¢c6 mo men 16n nhat , luc doc tuong tng .

- Cap 2 : Cap noi luc cé luc doc 16n nhat , mo6men tuong Ung .

M
_ Cap3: Capnoiluccée= N 16n nhit.
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Cap M (Tm) N (T)
1. M, 21,06 225,34
2. N,.. 17,99 254,46
3o - % 19,99 242,09

b. Tinh véi cap 1.

Chon a = a = S5cm. Chiéu dai tinh to4n ctia cot :
L,=0,7.H=0,7.5,5=3,85 (cm).

Taco o =3—%5 =7,7<8 — Cho phép bo qua anh huéng ctia uén doc, lay n =1.

Do léch tam: ey = N = 2106 _ ) h035m — 9,35cm
N 22534
Do 1éch tam ngau nhién.
1 1 1 1
e,=max( ——H,—hc )=max( ——.550,—.50)=1,67(cm)
600 30 600 30

e, = max(e,;e,) = max(9,35 ;1,8) =9,35cm.

P6 lech tam : e = 1.¢, +g- a=1935+ 5_20 - 5=2935cm

St dung BTM300 c6 a; =0,595

Tinh chiéu cao ving nén x :

X = N _ 225,34.1000
R, b 130.40

= 43,3cm > . h, = 0,595.45 = 26,77cm

Vay xay ra truong hop 1éch tam bé :
Tinh lai x theo cong thiic sau :

A1 1
N+2R.A. “1|lh, | 225340+22800121) — 1 _1||45
[ s/ (1—@ H _{ * (1—0,595 H

X= >

R bh +2TsAs 130.40.45+ 22800121
P 1o, 1-0,595
x=36,43 cm
Dién tich cot thép doc :
N.e—R,bx.(ho—%) 22534.1000.29,35-130.40.36,43x (45— ~0:43)
Fa = F,a = 2 — 2

R: (h, —a) 2800.(45-5)
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= 13,74cm’

c. Tinh toan cot thép véi cap noi luc 2.

Chon a = a = Scm. Chiéu dai tinh todn cla cot :
L,=0,7. H= 1385 (cm).

I, 385

Ta co FO =0 = 7,7<8 — Cho phép bd qua anh hudng cua uon doc, 1ay n =1.
Do léch tam: €o1= M_1799 _ 7,07cm
N 254,66

Do 1éch tam ngau nhién.
1 1 1 1
e,=max( ——H,—hc )=max( ——.550,—.50)=1,67(cm)
600 30 600 30

e, = max(e,, ,e, )=7,07cm.

Do léch tam : e = n.e, +g— a=1.7,07+ 5—20 - 5=27,07cm

St dung BTM300 c6 a; =0,595

Tinh chiéu cao ving nén x :

X = N _ 254,66.1000
Rb 13040

= 48,97cm > . h, = 0,595.45 = 26,77 cm.

Vay xay ra truong hop 1éch tam bé :

Tinh lai x theo cong thic sau :

1
[N +2.Rg.A ( —1}}10 {254660+ 2.2800.14,9.( ! lﬂ.45

. 1-¢&, 1-0595
o b s ZRA 130.40.45 . 22800149
b 0 1_§R 1—0,595
Giai phuong trinh trén ta dugc x=38,58(cm)
Dién tich c6t thép doc :
X 38,58
N.e—Rnb.x.(ho—=) 254,66.1000.27,07 -130.40.38,58x% (45— )
Fa=Fa = 2 _
R: (h, — a) 2800.(45—5)
=20,80cm’

d. Tinh toan cot thép véi cap noi luc 3:
Chon a = a = Scm. Chiéu dai tinh to4n ctia cot :
L,=0,7. H= 385 (cm).

l, 385

Ta co FO =50 = 7,7<8 — Cho phép bd qua anh hudng cua uon doc, 1ay n =1.

Sinh vién Phan Hdi Nam — Lép XD1301D 78



Dé dn tét nghiép

Do Iéch tam: €= M = 19,99 =0,0826m =8,26cm
N 24209
Do 1éch tam ngau nhién.
1 1 1 1
e,=max( ——H,——hc )=max( ——.550,—.50)=1,67(cm)
600 30 600 30

e, =max(e,, ;e,) = 8,26cm.

Po lech tam : e =n.eo+%— a=18726+ 5_20 _ 5=2826cm

St dung BTM300 c6 a; =0,595
Tinh chi€u cao ving nén x :

N 242,09.1000

X = = =46,56cm > o. h, =0,595.45 =26,77 cm.
Rb 13040

Vay xay ra truong hop 1éch tam bé :

Tinh lai x theo cong thiic sau :

1
{N + 2.R. A .(1 —lﬂ.h0 {242090+ 2.2800.14,13.[ 1 1]}45

X = _°R 1-0595
R, bh, + 205 As 130.40.45 4 228001413
T 1 1-0595

Giai phuong trinh trén ta dugc x=37,56(cm)
Dién tich c6t thép doc :
37,56

N.e — Rnb.x.(ho—2)  242,09.1000.28,26 —130.40.37,56 x (45— )
Fa=Fa = 2" _
R; (h, —a) 2800.(45—5)
=15,36cm’
Nhdn xét:

+ Cap ndi luc 2 doi hoi lugng thép bo tri 1a 16n nhat.Vay ta bo tri cot thép cot 1
theo A=A;'=20,8cm?.Chon 3¢25+2¢22 c6 A=22,3cm*

e. Tinh cot dai.

Luc cat I6n nhat tai tiét dién cot Q = 13140 kg.

Kiém tra diéu kién:

k,.R,.b.h; =0,35.130.40.45 = 81900 kg > Q

=> thoa mén di€u kién bé tong khong bi pha hoai trén tiét dién nghiéng theo ting
sudt nén chinh. Gia thiét dung c6t dai ¢8, fa = 0,503, 4 nhanh ( n=4)

bat cot dai theo ciu tao.
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Diéu kién cdu tao: ¢ > 8 mm.
Tinh toan cot dai:
Puong kinh cot dai:

= [%TaX;Smm) = (BTf;Smmj =7,5(mm)

Khoang cach cot dai:

+ Trong doan n6i chong cot thép doc:
s< 10¢min;500mm = 10x28;500mm =280(mm)
Chon khoang cach s = 150(mm).

+ Cac doan con lai:

s< 154 ..;500mm = 15x28;500mm =420(mm)

Chon s = 200(mm).
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CHUONG 4 :TINH TOAN MONG CHO CONG TRINH
( MONG TRUC 7)

L. Tai liéu thiét ké
1.Tai liéu cong trinh

- Diac diém két cau: Keét cau nha khung ngang BTCT, thi cong toan khoi.

- Noi luc dé tinh toan:Tlr bang t6 hop noi luc ta chon ra cip noi luc cho méi cot:
(M,.oNw Q) MiN Q) M, N Q,)-Sau d6 chon ra mot cap dé tinh, cac
cap con lai kiém tra.thong thuong ta chon cap (M,,N,....Q..)-
a.Truc 7C:

-Cot : Tiét dién cot b xh =500x550
-T6 hop tai trong tinh toén:
M" = 27,43 Tm

max?

Q", =9,52T
N =27732T

-T6 hop tai tiéu chudn :
e M _ 27,43

=———=2385(Tm
115 115 (Tm)
tt
e Q 9,52
= =——=8,28(T
Q 115 115 (M)
tt
Ne=N__27782_opp14T)
115 115
b.Truc 7A:

-Cot : Tiét dién cot b xh.=400x500
-T6 hop tai trong tinh todn:
MY = 17,99 Tm
Q. =5935T
N = 25466T
-T6 hop tai tiéu chudn :
e _M® 17,99

=0%% _15,64(Tm
115 115 (Tm)
tt
. O 5935
=X 2R _gqg(T
Q 115 115 M)
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Ne N _ 25466
115 115

2. Gi6i thiéu ve lat cat dia chat :
a. Xur Iy vé cac s6 liéu dia chat.
* Lop ddt thir nhdt : day 7 m

= 221,44(T)

bo | Giéi | Gi6i | Dung Ty | Goc |Luc | Thi nghiém nén ép (e-p) | K&t qua tinh
4m |han |han | trong trong | ms |dinh | v6icéc luc nén p (KPa)

tur nhdo |déo | TN  y|hat |tong |ctt

nhién | Wnh | Wd | (KN/mY) tt (KPa) | 100 | 200 | 300 |400 |qC fs

W %) | (%) (do) (MPa) | (KPa)
(%)

39 49 126 |18,8 13 (24 1092 (09 [0,8 [0,84 [0,84 |1 28

- Xdac dinh tén dat dua vao chi s6 déo A :
A=w,-w;=49-26=23
A =23 > 17. Vay dat thuoc loai dat sét.
- Xac dinh trang thai dat dua vao do sét B.
B—— 1 _39-26_13_ 545

A 23 23

0,5<B=0,5652 <0,75
— Vay dat & trang thai déo mém.

Puong cong nén lan.
- Hé s6 rong tu nhién.
o JnX Ax(1+0,01xw) 1 1x2,71x(1+0,01x0,39)
y 1,88
- Dung trong bao hoa nuéc vy, :
_hterm  2,71+0,45x1

= = =1,45(T /m?3
Yoh =717 1+0.45 (T/m")

- Dung trong day noi :

Vg = Yop — Vn =145-1=0,45(T /m?)

-1=0,45

-Hé s6 nén Iin a:
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_ PP _092-0,89

=0,003(T /m
%12 e-e,  20-10 (T/m)
-Modun t6ng bién dang :
Eozﬁ vGi ay+ %2 :>E0:ﬂ(1+e°)
N 1+&, a

2

Véi B :1—12L vGi p: hé s6 nd hong véi sét déo mém — p = 0,35.
—u

20,352 0,023
Vay f=1-="2""_-0,023 - E,= ———(1+1,0037) = 416,102 (T/m?
ay B=1-7"05 0 0’003( ) (T/m?)
* Lop ddt thit 2 day 10 m.
. o Két qua
Y Thi nghiém nén ép s

Wi | Wan | Wy KN | A ott | ctt xuyén tinh

%) | (%) | (% do C fs
(%) | () | o) | | @0 | &R 00 1200 [300 | 400 |9

(MPa) | (RPa)
20 |24 |15 |18, 2,69 119 |50 0,85 0,8 0,81 |0,80 |2,1 55
- Chis6déo: A=w,, -w;=24-15=9
C6 A =9 < 17 — bat thuoc loai sét pha.
posét:B= V" Wa _20-15_ 560
A

0,5 <B=0,555 < 0,75 — Dat sét pha & trang thai déo mém.
- Hé s6 d0 16 rong tu nhién.

o It X Ax(L+0,0W) ; 1x2,69(L+0,01x20) 4 oo

v 181
Yhtern  2,69+0,887x1 3
= = =1,896(T /

L 1r0,887 -ooe/m)
Ve, = 1,896 - 1 = 0,896 (T/m?)

Hé s6 nén lin cap 1-2 1a:

P2 —P: 20-10
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2 2

B=1- 21 voidatlasétphalay n=03—->pu=1- 2x0;3 =0,74286
1- 1) 1- 0,3

Vay E, = B x (L+ey) _ 0,74286(1+ 0,887) — 667,513 (T/m?)

1-0,3 0,0021
* Lop ddt thir 3 day 28 m.

Thonh phn hat (%) Ké& qua TN
an
P S Hée | Hé Do Dung xuyén finh
0,0 O [s0 |, trong )
05 102 (01 . . am Ty
2 5 (001 < rong | rong tur
05 19212 %900 1000 [000 l16n |aho | | ohien | T f
b b b . S
5 lol |5 ™ ghien | Yy |
m 1 5 5 nhat | nhat KNm® | (MPa) | (KPa)
m m m w (%)
m m |mm [mm |€., |€. )
m |m |m
m
14 |28 |35 |2 8 7 1 105 {058 | 141 | 159 263 |34 42

- Xéc dinh tén dat :Co hat d> 0,1mm chiém 14+28+35=77% .Ta thay ham lugng
¢d hat 16n hon 0,1mm trén 75% nén 16p 3 1a 16p cét nho, 1an nhiéu hat tho.

- X4c dinh trang thai dat dua vao d¢ rong tu nhién:

o 7nA(1+0,01IN) 1 1x2,63(1+0,01x14,1) _1-0887

4 159
Do chat tuong doi:
Do Emx—€ _ 1,05-0,887 _ 0,347

. —e. 105-0,58
Coi dat ¢ trang thai chat vira.
_ Yp+Y,xC_ 2,63+1x0,887
=T e T 140887

Yan = Yor - Yo = 1,864 - 1 = 0,864 (T/m?)
- X4c dinh ¢ va c:

e

~1864 (T/m®)

Patcat >c=0
q. = 3,4 MPa = 340 T/m?* = 34 kg/cm*.
Pit & do sau 16n hon 5 m — Chon ¢ =30°

- Moduyn tong bién dang cua dat :
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Ey=axq,

bat cat hat nho ¢6 q.> 20 - Chon a =3
— E, =3 x 340 = 1020 (T/m?)

* Lop ddt thir 4, day oo

. . Ké& qua TN
'Thanh phan hat (%) He | He Dung
, . | Do xuyén finh
S(A) SO 2 Hong 9
x ~ | am Ty
wong |rong | W tron
05 [02 [0l ln |oho | ©.  |ohien y| ¢
2 | . | nhién hat
05 0215 00 < et nnat | 000 N | .
S
s o1 |5 [005 e, |e, |V, L
m (MPa) | (KPa)
m m m mm
m
m m m
30 |25 (15 |4 |0 088 |063 [102 |177 263 | 124 |98

- Xac dinh tén dat : d > 2 mm chiém 30% > 25%.
Vay dat thudc loai cat soi san.
- Xac dinh trang thai dat:

oo TnAQ+00IW) | 1x2631+001x102) | oo
Y 177
Do Cm =€ _088-0637 o0
e, —€. 088-0,632

2/3 <D< 1 — Vay dit & trang thai chat.
vyh+ynxc 2,63+1x0,637

" 1+c | 1+0637

> Yan = Von - Vo = 1,996 - 1 =0,996 (T/m?)

-Patcat > ¢ =0, q. = 12,4 MPa = 1240 (T/m?) = 124 (kg/cm?)

Dat & do sau > 5 m — 14y géc ma sat trong = 36"

— B, =a x q.=3 x 1240 = 3720 (T/m?)

=1,996 (T/m’)

Yoh
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II. B¢ xuat phuong an :
1. Bat nén gom 4 16p :
- Lop dat 1 : Dat sét 6 trang thdi déo mém, day 1a 16p dat twong d6i yéu, chi chiu
duoc tai trong nho néu khong c¢é cdc bién phdp gia ¢6 nén.
- L6p dat 2 : Dat sét pha ¢ trang thdi déo mém. Van 1a 16p dat yéu, khong thé
dung cho nén méng céc cong trinh ¢6 tai trong 16n.
- L6p dat 3: L6p cat nhd & trang thdi chat vira. Day 1a 16p dat c6 thé chiu dugc
cac tai trong loai vira va tuong doi 16n.
- L6p dat 4: Lép cat soi san & trang thdi chat. Day 12 16p dat rat t6t ¢6 thé chiu
duoc tai trong 16n nhung & dudi sau.
2. Chon giai phap mong coc dai thap.
a. Phuong an mong coc
* Phuong dn moéng coc ép
- Uu diém:
+ Thi cong khong gay tiéng 6n thich hop véi viéc thi cong trong thanh pho,co
nhiéu cong trinh quan trong xung quanh
+ Chiu tai trong kha 16n
+ Xac dinh dugc stc chiu tai cia coc qua luc ép cudi cung
+ So v6i coc khoan nhéi thi coc ép chit lugng coc duoc kiém tra khi san xuét
+ Gi4 thanh ré hon coc khoan nhoi
- Nhuoc diém:
+ Coc c6 tiét dién nho, nhiéu méi ndi nén khi ép c6 thé coc khong thang ding
dan dén khong phu hgp véi viée tinh toan 1y thuyeét.
+ Thiét bi ép coc duoc san xudt tir cac phu kién ctia cac may khac nén luc ép
cta coc han ché. Luc ép thong dung hién nay 60 =+ 80 (T).
+ Trong mot s6 trudng hop gip 16p dat nén t6t khé ép coc qua dé dat dén do
sau thiét ké
+ Do tin cay, tinh kiém tra chua cao (tai m6i néi coc)
* Phuong an moéng coc dong
- Uu diém:
+ Phuong tién thi cong thuén tién ,thi cong dugc & nhicu noi
+ Chiu tai trong kha 16n

+ Xac dinh duoc stic chiu tai ctia coc dd chdi cua buia
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+ Coc déng chat luong coc duoc kiém tra ngay khi san xuat

+ Gi4 thanh ré hon coc khoan nhoi va coc ép

- Nhuoc diém:

+ Bi han ch€ vé kich thudc va stc chiu tai

+ Trong mot so truong hop gap 16p dat nén t6t (cét hat trung ) khé dong coc
qua dé dat dén do sau thiét ké

+ Do tin cay, tinh kiém tra chua cao (tai méi néi coc)

+ Khi thi cong gay ti€ng 6n khong thich hop khong cho nhitng cong trinh thi
cong trong thanh pho, c6 dién tich xay dung nho ,c6 nhiing cong trinh

quan trong xung quanh tranh gay ran nut

* Phuong dn mong coc khoan nhoi

- Uu di€ém:

+ Khi duoc thiét k& va thi cong diing dan thi coc ¢6 stic chiu tai I16n

+ Thi cong dugc hau hét trong cac loai dat dd, coc c6 thé ha dugc rit sau qua
céc tang dat sét ciing hay cat chat dé tua l1én 16p cudi soi hay da

+ it anh hudng dén cac cong trinh lan can

+ Lam tudng chan cho cong tic thi cong ho dao sau, tudng ngdm cho nha cao
tang

+ Vira lam mong vira lam tudng chong tham cho tang ham

- Nhuoc diém:

+ Gia thanh thi cong cao hon so v6i cac phuong an mong coc khéc

+ Doi hoi may moc, thiét bi chuyén dung cé gia tri cao

+ Su 1am viéc ctia coc phu thudc rat nhiéu vao yéu to thi cong

+ Thi cong bing phuong phdp khoan trong dung dich thudng gay ra bui ban,
bai lay.

+ Trong mot s6 trudng hop phai dé lai 6ng chong trong nén dat sau khi thi
cong (qua vung c6 hang cac-to ,da nat ne 16n ...) lam tang gia thanh coc

= Cin cif vao cac uu diém ,nhugc diém cua timg phuong 4n méng trén .Cin ct,
dac diém , tai trong, diéu kién dia chit, dia diém xay dung chon: phuong 4n
mong coc ép hoac mong coc dong .

S& di chon phuong an coc dong ,ép boi vi :
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+ Tai trong cong trinh ,diéu kién thuc t€ dia diém xay dung (diéu kién thi cong)
khong nhat thiét phai dung phuong an méng coc nhoi. Trong khi méng coc nhoi
c6 giad thanh cao hon méng coc €p ,coc dong

+ Khi thi cong méng coc dong thodi gian thi cong nhanh chiéu dai cho mot doan
coc déng dai hon chiéu dai cia doan coc ép vi vay thoi gian thuc hién cho viéc
noi coc it hon so vé6i coc ép .Nhung nhugc diém chinh ctia phuong phép thi cong
coc dong la gay ti€éng On,gay ran nut cho cdc cong trinh xung quanh .Véi dia
diém xay dung cong trinh 12 khu vuc trong thanh phd c6 cdc cong trinh quan
trong, khu dan cu xung quanh vi vay nhugc diém chinh ctia phuong phép thi
cong nay 1a vu di€ém chinh ctia phuong phap thi cong coc ép .

+ Hién nay tai nhi€u thanh phd thi xa ctia Viéet Nam phuong phép thi cong méng
cho cong trinh ¢ quy mo vira va nho dugc sit dung rong rai hon ca la phuong
phdp thi cong méng coc ép .Trong qud trinh thi cong coc ép nhitng nhuoc diém
trong thi cong da dan dugc khac phuc

= Vi yéu cau khat khe vé tiéng 6n lua chon phuong én thi cong coc
I11. Phuong phap thi cong va vat liéu mong .

+ Bétong: M250 ¢c6 R = 1100 T/ m* , R, =88 T/ m*

+ Cot thép : thép chiu luc trong dai 1a thép loai AIl ¢ R, = 28000 T/ m*
+ L6p 16t dai : bétong ngheo M100 day 10cm

+ Dai lién két ngam véi cot va coc. Thép cta coc neo trong dai > 20d va dau coc
trong dai 10cm.

- Coc diic san ha bang phuong phdp déng( hodc ép):

+Betong : M300 c6 R = 1300 T/ m?

+Co6t thép : thép chiu luc trong dai 1a thép loai All c6 R, = 28000 T/ m?
+ Céac chi tiét cau tao xem ban Vve.

IV.Chon cac dac trung cua mong coc

1. Coc
-Tiét dién coc 30 x 30 (cm) .Thép doc chiu luc 4¢20 c6: Fa= 12,56 (cm?)
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- Chiéu dai coc : chon chi€u sau coc ha vao 16p 3 khoang 6 m .Vay chiéu dai coc
IL=(7+10+6)-2,5+0,5=21(m)
Coc chia thanh 3 doan dai 7m .
2. Siic chiu tai cua coc:
a. Stre chiu tai cia coc theo vat liéu
Py, = mxpx(myxR, xF, + R, xF,)
Trong d6 : m - Hé s6 diéu kién lam viéc m =1
¢- Hésouéndoc =1

mg - Hé s6 diéu kién lam viéc cta bé tong : my= 1

F, : Dién tich cot thép , F, =12,56 cm?

F, : Dién tich phan bétong, F, =F - F,=887,44 cm*
=P, = 1x1(1x130x887,44 + 2800x12,56) = 150535,2 (kg) = 150,535T
b. Tinh toan stc chiu tai cia coc theo chi tiéu co ly cua nén
-Xac dinh theo két qua cua thi nghiém trong phong ( phuong phép tra bang
21,22- sach nén va méng ).Sitc chiu tai ciia coc theo nén dit xac dinh theo cong
thic :

P

P,= Q.+ Q. stic chiu tai tinh toan P, = =
S

Q, : ma sat giita coc va dat xung quanh coc Q, = al.zn: u;.7;.h,
i=1
Q. : luc khdng miii coc .Q. =, .R.F
Trong d6 :ay,a,12 hé s6 di€u kién lam viéc clia dat véi coc vuong ha bang
phuong phép ép nén ¢, =, =1
F=0,3 x 0,3= 0,09 m*
u,: Chuvicocu,=(0,3+0,3).2=1,2m
R : Stic khang giGi han ctia dit & mii coc .V6i H =21,5 m, miii coc dat & 16p soi
san tra bang trang 22 — sach bai giang nén va méng cua TS. Nguyén Dinh Tién
duoc R= 3230kPa = 3230KN/m *
7, : luc ma sat trung binh cuta 16p dat thi i quanh mat coc.Ta 1ap bang tinhr,

i i h n . T. h
Stt | Dat hi (m) Zl T, (Kpa) zixh gl mg;¥ i X1y
m (KN/m) | (KN/m)
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1 |Sét, déol|1,50 [4,00 |16,0 24,00
2 | mém 1,50 [5,50 [17.5 26,25 78,00
3 |B=0,565 [1,50 [7,00 18,5 27.75
5 2,00 [9,00 [19,0 38,00
6 |Sét pha [2:00 |[110 192 [38.40
7 |déomém|[2,00 [13,0 [19.6 39.20 195,6
g [B=0555]200 [150 [20,0 40,00
9 2,00 [17,0 20,0 40,00
10 [Cat hatir 00 1190 |55.0 110.0
nho,
1 1 trang 2,00 21,0 57,0 1 14,0
thai chat
12 | . 2,00 (23,0 |59,0 118,0 342.0
vua
P, =1,2 x (78+195,6+ 342)+ 3230 x 0,3x 0,3
= 1029,42(KN)
p = Fu 102042 o0
F, 14

Vay stic chiu tai cho coc dung dé tinh todn :
[P] =Pmin Py,

JLPdnén
=735,3(KN)

V .Tinh toan coc:
Nhan xét: ta thady khung truc 7 ¢6 2 mong: 1a mong cta truc A va méng cua truc
C va 2 moéng nay ciing chiu tai trong tuong tu nhau.Do d6 chi tinh cho méng cua
truc A , méng con lai tinh tuong tu
1. Chiéu sau chon méng
Tinh h,, - chiéu sau chon méng yéu cau nhé nhat
by = 0,7 tg(45° - £ )x |2
2 b
Q : Téng cdc luc ngang : Q = 5,935
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7 : Dung trong tu mhién cta 16p dat dat dai  »=1,88(T/m?)

b : bé rong dai chon so bo b =2,2

¢ : g6c ma sat trong o =13°

h,, =0,69m.Chonh,=25m> h,,

Vay chon chiéu sau chon dai h =2,5 m — Tai trong ngang coi nhu dugc dat tir
ddy dai trd 1én ti€p nhan hét.
2. Tinh toan sé luwong coc duéi dai cot :
* Cong thiic xac dinh so b so lugng coc:

o ZNH
e

voi [P Stc chiu tai tinh cho mot coc, [P] = 735,3 (KN)

YN" Téng luc tinh todn & ddy dai.

IN" = ZN o + Gy + Gy

=254,66+1,1x2,5x2,5x2,2x2.4 + 1,1x2,5%2,2x2,4x1,88 = 318,25 (T)
B :Hé s6 an toan g =1-1,5

X > N 31825
Vay: n=pg4“~ _ —(1-15)"—-22
ay: n=p - ( )7353

=(43-649— Chonn=5

Vay khoang cach gitra cac coc: 3d — 6d .

2400
300, 900 : 900 1300
= |
| |
|
530
8 81—
. |
|
T ! T
Sl | | N
N |
|
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- Tur viéc bo tri coc nhu trén ta chon kich thuéec dai : Bx H ; = 2,2 x2,4 (m)
- Chon hy=1, 5m —h,,=1,5-0,2 = 1,3 (m)

3. Xac dinh tai trong tac dung lén coc :

-Tai trong tac dung 1én coc dugc tinh theo cong thiic :
N . M, Xzyi N My ><2Xi
n 2Yi X

-Tai trong tinh vdi t6 hop tai tiéu chuén tai ddy dai Ia :

P=

N = NeortGaaitGyg= 221,44+ 1,1x2,5x2,5%2,2x2,4+1,1x2,5%2,2x2,4x1,88
= 285,03(T)

M, =M, =1564(Tm) M, =M, =0

Q. =12(T)

Vé6ix,,,=09m —>P — 285703+15,64X 0,9

= -+ T
max,min 5 4)(0’92 ( )

-Tai trong truyén lén coc khong ké trong lugng ban than coc va 16p dat phu tix

7 N jd A ’ 2,° 9 . s ’, N t M tt.X-
day dai tro lén tinh voi tai trong tinh todn: P, =—0+— 2"

' n anxiz
i=1

254,66 A 17,99x0,9
g POmax,min= 5 T 4)(0192 (T)
2400
300, 900 900 4300
o [
L ] I e
A ]
T
ol O | K
S g — B —
| — Lo
P P
SEREEE L
S| R S
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Bang s6 liéu tai trong & cac dau coc.

coc X; (m) P, (m) Py; (m)

1 0,9 61,3 55,9

2 0,9 61,3 55,9
3 0 57,0 50,9
4 -0,9 52,7 45,9
5 -0,9 52,7 45,9

4. Kiém tra dai:

a. Tinh dam thang cot.

2100

Vé thap dam thing thi thdy ddy thdp nam trim ra ngoai truc coc .Nhu vay dai

coc khong bi dam thing

2400

b. Kiém tra kha nang hang coc choc thiing dai theo tiét dién nghiéng

P,<Bxbxh,xR
P, =P,=2.559 (T

b: BE rong dai = 2,2m = 220 (cm)
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2400

p=0,T7. l+(&jz =0,7. 1+(@J2 =12
C 95
— B xbxhyxR, =12 x220x130x 10 = 343200(kg)= 343,2 (T) > 111,8 (T)
=>Thoa man.

5. Tinh toan cot thép cho dai coc truc 7A:

So do tinh: Coi dai bi ngam tai tiét dién di qua chan cot. Coc ngam vao dai mot
khoang: A =20cm = 0,2m — Chiéu cao lam viéc cta dai:

hyy;=h-A=1,5-0,2=1,3 (m)
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ile

2100
|
|
|
|
|
|
|
|
|
|

-]\
i
|
|
|
|
|
|
|
|
I
|
|
|

2400

- Momen tai mép coOt theo mat cat I -I
M,=r,.2P,, .Trong d6 r, 1a khoang céch tir truc coc 1,2 dén mat cat I-1,

r, =0,625 (m)
Vay M,=r,.P,, =0,625 . 2. 55,9 = 69,87(T)
5
Cot thép yéu cau Fa . = M e 0987>10"  _ 21,3(cm?)

0,9xRaxh, 0,9x2800x130
Do6i v6i méng dé thién vé an toan ta tang luong thép 1én 15% so vé6i yéu cau —>
Ag can = 24,4(cm?). Chon 164 18 c6 Ag=25,4cm*
- Momen tai mép coOt theo mat cat II -1T
M,=r,.(P,, +P,,) .Trong dé r, 1a khoang cach tir truc coc 2,4 dén mat cat II-I1,

r, =0,55 (m)
Vay M,=r,.(P, +P,)) = 0,55 .(55,9+45,9) = 55,99(T)
5
Cot thép yéu cdu Fa = M e 05.9910" 17,09(cm?)

0,9xRaxh, 0,9x2800x130
D6i v6i mong dé thién vé an toan ta tang luong thép 1én 15% so vé6i yéu cau —
A can = 19,6(cm?). Chon 14418 ¢6 Ag=20,3cm?
6. Kiém tra méng coc.

Coi méng coc 1a méng khéi quy ude.

a. Xac dinh kich thuéc mong khoi quy uéc :

- Chiéu cao kh6i méng quy udc tinh tir mat dat 1én miii coc Hy, = 23 (m).
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: .h .
- G6c mo : Theo TCVN maé tr mép hang coc bién goc (p/4==M .Do 16p dat

43 h
1,2 1a nhiing 16p yéu, khi tinh bé qua anh hudng cua cac 16p dat nay, theo
Terzaghi ta thdy h,=6 m < H,,/3 vay c6 thé 1ay géc m& « =@, =36"
-B=22+2.3.tg36° =6,6(m)
-L,=24+2.3.1g36" =68 (m)

b. Xac dinh tai trong tiéu chuan duéi day khoi mong quy uéc :
+ Trong lugng cta dat va dai tir day dai trd 1én:
N, =Gy + Gy= 1,1x2,5%2,5% 6,6x 6,8 + 1,1x2,5%6,6x6,8x1,88
=540,57(T)
+ Trong Iugng khoi dat tir mdi coc téi day dai :
N,=> ¢, B, -F. Jh

= (6,6 .6,8 -0,3.0,3).(1,88%x4,5 + 1,81x10 + 1,59x6 )

= 1666(T)
+ Trong luong céc coc
Q.=n.g. = 5%2,5%23x0,09= 15,53 (T)
—Vay tong luc ding tic dung 1én ddy méng khoi:
>N gﬁ =N+ N, +N, +Q.=221,44+540,57+1666+ 15,53 =2443,54(T)

M, =15,64(T.m)

Vay ung suit ddy moéng:
No Mg, x6 244354 1564x6

= = = 54,74(T/m*
Prmax Fou " By, x L, 6,668  66%68° (1/m?)
~ Na 244354
p=— 2 5444 (T/m?)
F, 66x68
NS M, x6
oo Mo Myx6 244350 15646 _ g,y 4eme)

F. BuxLly 66x68 66x68

qu

¢. Xac dinh siic chiu tai cia nén. Theo Terzaghi:

R _ﬁ_O,5.N7.}/.Bqu+‘\lq—1j/',Hm+NC.C+ "
d ™ F - F 7/ m

S S
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L6p 3 ¢6 ¢, =36"ta c6 : N, = 37,8, Ny = 56,6, N, =50,6
Py 05.56,6.1,77.6,8+ €7,8—1.1,77.23

—_oh
Ry =

F 3

S

Tacé P, =54,74(T/m?) < 1,2. 653,62=784,35(T/m?>=1,2R,
P, =54,44 (T/m>) <653,62 (T/m>?) =R,

— Nhu vay nén dat dudi miii coc du kha nang chiu luc.

+1,77.23=653,62(T/m?)

d. Tinh do liin cua moéng :
Kiém tra lin theo hai cong thitc sau: S < Sgh vaAS < A Sgh
do lun cua méng c6 thé tinh theo phuong phdp dan héi vi duéi ddy méng khoi

2
quy udc chi cé mot 16p dat: S = W

1=0,1 va b:bé rong ctia diy méng khéi quy udc ;E mo dun bién dang cua 16p dat
duéi ddy khoi mong quy uSe E,=aq. , q. c6 thé tra bang theo chi s6 spt_N:

Lé6p 3: »q.=124

ala hé s6 phu thuoc vao loai dét as =3— E=3.124=372kg/cm* = 3720t/m>

@: hé s6 hinh dang tra bang phu thudc vao ti s6 IE ,v6ib=6,6m ;1=68m—>w

=1,12
. N 254,66
— x4c dinh 4p luc gay lin p,, : p,; = 0 = =" =49T/m?
rac QR ap e 84y M Pa * Pa = 15 50ulqu 1156.6.6,8 ;
2
Po lin ciia méng khoi qui uée 1a § = 22861120-01) _ ¢ 559 1y

3720
=09cm< [S]=8cm
= Thoa man diéu kién vé do lin tuyét doi
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CHUONG 5 : TINH TOAN SAN PIEN HINH:
- Co so thiét ke :
Cong trinh dugc thiét k€ dua theo tiéu chuan : TCVN 5574 - 1991 ( Tiéu chuin
thiét k& két cau bé tong cot thép ).
Tai trong va tdc dong dugc 1ay theo tiéu chuén : TCVN 2737 - 1995 ( Tiéu chuén
tai trong va tac dong ).
-Vung gio :
Cong trinh dugc xay dung tai thanh phé Hai Phong 4p luc gi6 tiéu chuin : W, =
155 kg/m?* ( Gi4 tri tai cao do 10 m )
- Vat liéu sir dung :
Dai véi hé chiu luc st dung vat liéu :
+ Bé tong : Bé tong mac M300, d4 1x2 c6 :
E, =2,9.105 KG/cm® ; Rn = 130 KG/cm?2 ; R, = 10KG/cm2.
+ Cac hé s06 gidi han :
o,=0,58;A,=0,399 ;A;=0,255 ;0,=0,3.
*Ghi chu : Gia tri tinh toan ctia BT & trén chi dung cho thiét k&€ san . Trong
truong hop thiét k€ khung , cot cin can cit vao diéu kién thi cong va dudng ho bé
tong ma ta phai ké dén hé s6 diéu kién 1am viéc .
+ Cot thép :
Khi d <10, dung thép nhém Al c6 R, =R,. = 2100 KG/cm?2
R,; = 1700 KG/cm?2
Dung lam cot dai, cot thép san.
Khi d > 16 diing c6t thép nhém Al ¢6 : R, = R,. = 3600 KG/cm2
R,s = 2150 KG/cm?2
Cot thép nay dung lam co6t chiu luc chinh cho hé khung.
* Thiét ké san tang dién hinh:Phuong phap tinh chung
- Viéc tinh toan ban san dugc dua trén co s& tinh toan dam tng v6i 1 dai ban san
dugc cit ra theo phuong chiéu rong b nao d6 (thuong cét 1 dai ban san ¢ chiéu
rong 100 cm dé tinh). Dua cht yé€u vao bai todn x4c dinh cot thép don dé xac
dinh dién tich cot thép can thiét ctia ban san khi da biét noi luc. Sau day trinh
bay phuong phap tinh toan & hai loai ban san :

San suon toan khoi cé ban ké loai dam va ban ké 4 canh.

Sinh vién Phan Hdi Nam — Lép XD1301D 98



Dé dn tét nghiép

- Ban ké loai dam (ban ké 2 canh) : viéc tinh toan loai ban nay dua trén co s& so
sdnh gid tri mo6 men udn theo 2 phuong : Phuong canh ngan va phuong canh dai.
Doi v6i ban ké loai dam (ban ké 2 canh ) theo gia tri moé mem udn theo phuong
canh ngan 16n hon nhiéu gia tri m6 mem u6n theo phuong canh dai. Chinh vi vay
ma ta chi tinh c¢6t thép cho mo men theo phuong canh ngin con theo phuong
canh dai thi dat thép theo cau tao. Theo quy udc thi khi ban ké c6 ty so giita hai
chiéu dai tinh to4n cta ban: L/, > 2 thi ban c6 thé coi lam viéc nhu ban ké 2
canh. Cat 1 dai ban theo phuong canh ngin ¢ chiéu rong 1m, ¢6 tai trong phan
bo trén 1 m dai cia bans€ la: q = 1x q, (kg/m)

Sau khi xac dinh duoc noi luc tién hanh tinh toan cot thép nhu truong hop tinh
toan cot don ctia dam .

- Ban ké 4 canh : Hé thong didm chia ban thanh cac 6 ¢6 canh ngin 1a 1, va canh
dai 1a 1, thoa man diéu kién: 1, /1, < 2.

Tuy theo diéu kién lam viéc clia ban ma c6 thé tinh todn ban theo so d6 dan hoi
hoic so d6 khép déo . Trong tinh todn dé don gian

+ Coi cac ban lam viéc 1a doc 1ap va lién két giita ban véi dam 1a lién két ngam

+ Thép cau tao cua san dat thép Al - &6a200.

I. So do tinh toan cac 6 san

1. So do tinh toan cac 6 san

T mat bang kién tric va mat bang két cau, xét ti s6 1,/1, clia cac 0 san.
A I 2 id N * A A 2 A
Néu m <2 :Ban lam viéc theo so do ban ké 4 canh

Né'ull—i> 2 : Ban lam viéc theo so d6 ban loai dam
Trong d6 : 1, 1a canh ngéin clia 6 ban

1, 1a canh dai cua 6 ban
1. : khoang cach 2 mép dam
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®
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2. So do tinh , tai trong tinh toan cac 6 san

a. Tai trong tac dung lén ban san gom 2 phan:

* Tinh tai :

Tinh tai dugc xac dinh dua trén ciu tao cu thé cta cdc 16p san .

Tén 6 ban Cau tao cac 16p Hé so ZEgkg/m)
vuot tai (n)
s1,52,53,S5 1. Gach Ceramic 30x30x2 co v 1,1 33
$6,57,58,59 | = 1500 kg/m’
S10,S11,S13 2.Lép viralotday 1,5cmcody 1,3 35,1
= 1800 kg/m’
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3. Ban BTCT day 10cm coy 1.1 275
y=2500kg/m’
4. Lop vita trat tran day 1,5 cm ¢6 1,3 35,1
y = 1500 kg/m’
Tong 378,2
1. Gach chong tron day 2 cm ¢6 1.1 44
y= 2000 kg/m’
WC 2. L6p vira lot day 1,5 cm c6 1,3 35,1
(s4.512) y = 1800 kg/m’
3. Ban BTCT day 10cm c6 1,1 275
y = 2500 kg/m’
4. Lop vita trat tran day 1,5 cm c6 1,3 35,1
y = 1500kg/m’
Tong 389.2
* Hoat tdi:

Hoat tai duoc 1ay theo TCVN 2737-1995 . Cian cit cu thé vao loai cong  trinh va
loai phong , dua vao dic diém cong trinh va mit bang két cdu ta 1ap duoc bang

sau :

Loai cong trinh | Tén 6 ban p,“(kg/m*) |n p," (kg/m?)

S1,S2,S3,..,S13 150 1,3 |195

b. So do6 lam viéc cua cac 6 san.

Bang so do 1am viéc clia cic 0 ban

Teén So do|g, Py q,
N I,(m) | L,(m) | 1/, N - 2 2 2
san lam viéc | (kg/m”) | (kg/m?*) | (kg/m*)
S, 345 3,90 | 1,13 | Ban ké 378,2 195 573,2
S, 3,90 4,85 |1,24 | Banké 378,2 195 573,2
S, 2,20 (3,90 |1,77 | Ban ké 378,2 360 738,2
S, 2,00 (3,90 [1,95 |Banké 389,2 195 584,2

Ss 2,00 3,90 [1,95 |Banke 378,2 | 195 573,2
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S 3,60 | 1,05 | 1,67 | Banké 378,2 | 195 573,2

S, 2,60 (3,90 [1,50 |Banke 378,2 | 195 573,2

Sq 3,60 |3,69 | 1,02 | Banké 378,2 | 195 573,2
So 2,60 (2,70 1,98 |Banke 378,2 | 195 573,2
Sio 1,09 2,70 [2,5 |Bandam |378,2 | 195 573,2
Si 2,50 (4,80 [1,92 |Banke 378,2 | 195 573,2
Si» 2,50 (4,95 [1,98 |Banke 389,2 | 195 584,2
Si 345 |39 |1,13 |Banke 378,2 | 195 573,2

Can ctt vao so d6 lam viéc va tai trong tiac dung ta chon cdc 6 san dién hinh dé
tinh todn sau do6 bo tri cho cac 6 san con lai .
Ossan S,, S, do yéu cau chong thadm, nén duoc tinh theo so d6 dan h6i.Con cac 6

san khac tinh theo so do khép déo.
II. Tinh toan cac 6 san theo so do khép déo

1. Tinh toan cac 6 san: 0san S,,S,, S;, S5.S¢ S;.5; .50.5,,5,1, S;5 theo so do ban
ké 4 canh. Tinh cho 6 san dién hinh S, c¢6 kich thudc 16n nhat ( 4,85x3,9) va S,

chiu luc nhiéu nhat .Sau d6 14y max(S,, S;) d€ b6 tri cho céc 6 san con lai.

a. Tinh toan véi 6 ban S,
* Xdc dinh noi luc tinh todn: O ban S2 ¢6 kich thude : 4,85x3,9 m ¢6 cdc canh
duoc coi 1a lién két cing véi dam ( do cdc dam ¢6 do cling 16n hon nhiéu 1an so

vGi ban ). So d6 tinh 6 ban S2 nhu hinh vé :
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I
Xét ty sOT = Il =4,85/3,9=1,24nén ban lam viéc theo so d6 ban ké bon canh lién
1

tuc, ban duoc tinh toan theo so d6 khép déo. Nhip tinh toan theo so d6 khép déo

M2
N

M2

PR Min 1N

5Wt

nhu sau : L1
by, 0,22
l,=11-2. Y =3,9-2. N = 3,68 m.

l, =12 -2.bdd/2=4,85-2.0,22/2 = 4,63m
Goi M, M,,, M, M3, 1a momen am tai cac goi tva, M;, M, 1a mémen duong
tai gitta nhip ban theo hai phuwong. D€ thuan tién cho viéc thi cong ta chon cach
bo tri thép déu(trang 45,46 sich san BTCT toan khoi). Phuong trinh mémen cua
ban nhu sau :

2 _
qb'ltl'(3'|t2 Itl)

:(2M1+M +M_ )l +(2M2+M +M_ )l

12 Al Bl1" t2 A2 B2 11
Trong phuong trinh trén ¢c6 6 momen.Lay M, 1am 4n s6 chinh clia phuong trinh
P N 5 P M M
vaxéttisd r = -* tudotrabang choncachéso: 6 =—%2 ;A =—% ;
Itl Ml Ml
A=MA2 B=MBl =MBZ
? Ml : Ml ’ ? Ml

T d6 thay cdc hé s6 vao phuong trinh trén dé tim M.

Ta c6 ti so 1t2/1t1 = 4,85/3,9=1,24

Tra bang 6.2 .T46 sach san BTCT toan khoi ta chon A, = B1 =2,0; A, = B2 =1,7
6=0,6 vay M2=0,6.M1.Thay vao phuong trinh mémen ta c6 :
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573,2.3,682.(3.4,63  3,68)
12

<=> 6431,76 = 47,65M 1

=6M_.4,63+3,68.5,4M
1 L + ) ) 1

=> M, = 135,06 kgm
M,, = M, = 2,0.135,06 = 270,12 kgm.
M, =M,, =1,7.135,06 = 229,6 kgm
* Tinh todn cot thép .
Chon chiéu day 16p bao vé 12 a,,= 2 cm. Thép str dung Al ¢6 R, = 2100 Kg/m?
M
R, xbx ho2
Kiém tra diéu kien A< A=0,3; v=0,5 (1++1-2A)
Dién tich cot thép trong pham vi dai ban rong b =100 cm
_ M
R, xhyxy

Trinh tu tinh todn c6t thép cho san nhu sau: A =

a

Ham lugng c6t thép: W= 100> F,

> =0,05%

0
Néu u% < p,,,,= 0,1 thi chon thép theo cau tao 1a ¢6 a200
- Theo phuong canh ngdn
+ Cot thép chiu mémen am :
Tinh toan véi ti€t dién chit nhat 100 x10 cm. Chona, =2 cm =>h,=h,—a, =
8cm.
M, 2701210
- Rbh? 130.100.8
Tinh cot don :

y=051++1-2A)=0,5(1+,1-2.0,03) =0,98

Dién tich c6t thép yéu cau :

M, _ 27012.10°

~0,03< A, =0,255

F, = = =1,64cm?
R/, 2100.0,98.8

Ham luong cot thép :

1% = R ﬁ.lOO% =0,2% > p... =0,1%
b.h, 100.8
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Duing thép ¢6 al60 c6 F, = 1,77 cm? > F" = 1,64 cm®. B0 tri dudi dang c6t mil
doi . Do p, =180 kg/m?* < g, = 378,2 kg/m* nén doan thang tir mit c6t thép dén
mép dam 14y bang 0,21, = 0,73m 14y bang 0,7m.
+ Cot thép chiu momen duong :
Tinh todn véi tiét dién chit nhat 100x10 cm. Chon a, = 2 cm. Du kién s& dung
thép ¢6, chiéu cao 1am viéc ctia ban theo 2 phuong nhu sau :
h,, =h,-a,=10-2=8 cm, hy, =h,, - 0,5.(d, +d,) =8 -0,5.1,2=7,4 cm.
Trong d6 d, = d, = 0,6 cm. la duong kinh c6t thép. Ta c6 :
M 135,06.107
~ Rbh3  130.100.7,42
Tinh c6t don :

¥ =0,5(1++1-2A) =0,5(1++/1—2.0,02) = 0,98

Dién tich cot thép yéu cau :

M,  13506.10

=0,02< A, =0,255

F, = = =0,88cm?
R/, 2100.0,98.7,4
Ham lugng cot thép :
1% = F, 088 100% =0,12% > u.... =0,1%
b.h, 100.7,4
Dung thép $6a140 c6 F, =2,02 cm* > F," = 1,87 cm?.
- Theo phuong canh dai

+Cot thép chiu mémen am :
My, 229,06.10°

- _ =0,03< A, =0,255
R bh?  130.100.82 A

v=0.5[1+ +1-2A]=0.5x(1 ++1-2x0,03) = 0,98

Mg, 229,06.100
Fa = =
R,.7h,  2100x0.98x8

Dung thép $6a200c6 F, = 1,413 cm?
+Cot thép chiu mémen duong :

= 1,39 cm?

M, _ 13506.0,6.100

- Y

"~ R .bh’  130x100x7.4°
y=0.5[1+ 1-2A]=0.5x(1 ++1-2x0.01) = 0.99
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M, _ 13506.0,6.100
R,.7.h, 2100x0.99x8

Duing thép $6a140 c6 F, = 2,02 cm?
+ Cot thép chiu mémen am & goi tua va phai dat theo cdu tao véi s6 lugng khong

Fa= = 1,39cm?2

it hon 1/3 c6t chiu luc & nhip va khong it hon ¢6 cach nhau 200mm.& géc ban
xuat hién momen xoén va ciing phal dit c6t thép cau tao dé chiu momen xoin do
v6i sO lugng thép theo mot phuong khong it hon 1/3:1/2 c6t thép & nhip va khong
it hon 5¢6 trén mot mét dai.

b.Tinh toan véi 6 ban S,

* Xdc dinh noi luc tinh todn: O ban S, co kich thude : 2,2x3,9 m c¢6 céc canh
duoc coi 1a lién két cing v6i dam ( do cac dam c6 do cing 16n hon nhiéu lan so
v6i ban ). So d6 tinh 6 ban S; nhu hinh vé :

I
7 ? A 2 A e N ‘A A 2 A A ‘A
Xét ty sor = o 3,9/2,2=1,77 nén ban lam viéc theo so d6 ban ké bon canh lién
1

tuc, ban dugc tinh toan theo so d6 khép déo. Nhip tinh toan theo so d6 khép déo

AANANNY
{ |
777777

nhu sau :

b, 0,22
ly=11-2. 25 =22-2. == =19%8m.

l, =12 -2.bdd/2=3,9-2.0,22/2 = 3,68 m
Goi M,,, M,,, My,, Mg, la momen am tai cic géi tua, M,, M, 1a momen duong
tai gitta nhip ban theo hai phuong. Dé thuan tién cho viéc thi cong ta chon cdch
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bo tri thép déu(trang 45,46 sich san BTCT toan khoi). Phuong trinh mémen cta
ban nhu sau :

2 _
qb'ltl'(3'|t2 Itl)

:(2M1+M +M_ )l +(2M2+M +M_ )l

12 Al B1" t2 A2 B2'11
Trong phuong trinh trén ¢6 6 momen.LAy M, 1am 4n s6 chinh ctia phuong trinh
S gy N | NPy > A M M
vaxéttisd r = = tudo trabang chon cic hé s6: 6 =—2 A=—22 :
Itl Ml Ml
A=MA2 B=MBl B=MBZ
? Ml l Ml ’ ? Ml

T d6 thay cdc hé s6 vao phuong trinh trén dé tim M.

Ta c6 ti s6 1t2/1t1 = 3,9/2,2=1,77

Tra bang 6.2 .T46 sach san BTCT toan khoi ta chon A, = Bl =1,46; A, = B2

=0,76 , 6=0,45 vay M2=0,45.M1.Thay vao phuong trinh mémen ta c6 :

738,2.1,982.(3.3,68 - 1,98)
12

<=> 2184,99 = 25M1

= 4,92M1.3,68 + 1,98.3,52M1

=> M, = 87,39 kgm
M,, = Mg, = 1,46.87,39 = 127,58 kgm.
Mg, =M,, =0,76.87,39= 66,41 kgm
* Tinh todn cot thép .
Chon chiéu day 16p bao vé 1a a,, = 2 cm. Thép str dung Al ¢6 R, = 2100 Kg/m*
M

R, xbx ho2
Kiém tra diéu kién A< A=0,3 ; v=0,5 (1+J1-2A)
Dién tich cot thép trong pham vi dai ban rong b =100 cm
- M

R, xhy xy

Trinh tu tinh todn c6t thép cho san nhu sau: A =

a

Ham lugng c6t thép: W= 100> F,

> =0,05%

0
Néu u% < p..= 0,05 thi chon thép theo céu tao 1a $6 a200
*Theo phuong canh ngdn
+ Cot thép chiu mémen am :
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Tinh toan véi tiét dién chit nhat 100x10 cm. Chona,=2cm =>h,=h,—a, =
8 cm .

My 127,58.10°
R,bh; 130.100.8°
Tinh c6t don :
7 =0,5(1+~+/1—2A) =0,5(1++/1—2.0,015) = 0,99
Dién tich cot thép yéu cau :

M,  12758.10°

=0,015< A, =0,255

F, = = =0,76cm?
R./, 2100.0,99.8

Ham lugng cot thép :

1% = Fa ﬂ.lOO% =0,095% < z... =0,1%
b.h, 100.8

(Lay theo cau tao)
+ Cot thép chiu mémen duong :
Tinh toan vdéi ti€t dién chit nhat 100x10 cm. Chon a, = 2 cm. Du kién sé dung
thép ¢6, chi€u cao 1am viéc ctia ban theo 2 phuong nhu sau :
hy, =h,-a,=10-2 =8 cm, hy, =h,, -0,5.(d, +d,) =8-0,5.1,2=7,4 cm.
Trong d6 d, = d, = 0,6 cm. la duong kinh cot thép. Ta c6 :
M, 873910
- Rbh, 130.100.7,42
Tinh c6t don :
y=0,51++v1-2A)=0,5(1++/1-2.0,012) =0,99
Dién tich cot thép yéu cau :
oM _ 87,39.10°
° Ryh, 2100.0,99.7,4

Ham lugng c6t thép :

=0,012< A, =0,255

=0,56cm?

1% = Fy = 0,56 .100% =0,07% < x,,,, =0,1%
b.h, 100.7,4
*Theo phuong canh dai

+Cot thép chiu mémen am :
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M, 664110
R bh? 130.100.8°
y=0.5[1+ +1-2A]=0.5x(1 +1-2x0,007) = 0,99
Dién tich c6t thép yéu cau :
Mg, _  66,41.100

=0,007< A, =0,255

Fa = = =0,399 cm?
R,..h, ~ 2100x0.99x8
Ham lugng cot thép :
1% = Fa _ @.100% =0,03% < g,., =0,05%
b.h, 100.8
+ Cot thép chiu momen duong :
__M, _8739045100_ s

~ Rnbho2  130x100x7.42
=0.5[1+ V1-2A]1=0.5x(1 ++1-2x0.005) = 0.99
Dién tich cot thép yéu cau :
M, _ 87,39.0,45.100

Fa = = = 0,24cm?
R,7h, — 2100x0.99x8
Ham lugng cot thép :
F 24
1% =—2= 0, .100% =0,03% < &, =0,1%
b.h, 100.7,4

+ Cot thép chiu momen am & goi tua va phai dat theo cdu tao véi s6 lugng khong
it hon 1/3 c6t chiu luc & nhip va khong it hon ¢6 cach nhau 200mm.& géc ban
xuat hién momen xoan va ciing phal dit c6t thép cau tao dé chiu momen xoin do
v6i sO lugng thép theo mot phuong khong it hon 1/3:1/2 ¢c6t thép & nhip va khong
it hon 5¢6 trén mot mét dai.
2. Tinh toan cac 6 san S,, theo so do ban dam
a. Xac dinh noéi luc tinh toan

Momen duong 16n nhit ¢ gitra nhip

2 5732x0,87?
M1=M+max = qtt at =
16 16

Momen am 16n nhat & trén goi

=26,4 kgm
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_ gy xIZ _5582x087°

M.,=M"
277 max 11 11

=38,4kgm

b. Tinh toan cot thép
Chon chiéu day 16p bao vé 1a a,,= 1 cm. Thép str dung Al c6 R, = 2100 Kg/m?

Trinh tu tinh todn co6t thép cho san nhu sau: A = LZ
R, xbxh,

Kiém tra diéu kién A< A;=0,3 ; v=0,5 (1+4/1-2A)
Dién tich cot thép trong pham vi dai ban rong b =100 cm
Fo_ M

R, xhyxy
Ham luong cot thép: L= 100> F, >p.=0,05%

X Ty

+Cot thép chiu momen am :
M,  384.10°
R.bh* 130.100.8°
vy =0.5[1+ +1-2A]=0.5x(1 ++/1-2x0,005) = 0,99

M
Fa = _ 384100 _ 0,23cm?
R.yh,  2100x0.99x8

=0,005< A, =0,255

+Cot thép chiu momen duong :

_ M 264100 604
Rnb.ho2  130x100x8

v=0.5[1+ 1-2A]=0.5x(1 ++1-2x0.003) = 0.99

M, 264100
R,.7h,  2100x0.99x8

Fa = =0,21(cm?)

1% < W,,.,=0,1 thi chon thép theo ciu tao 1a ¢6 a200

Cot thép trong ban phai dugc dat thanh ludi , vi vay can dat cot thép phan bo
vuong gbc véi cot chiu luc va lién két v6i ching . Cot phan bo dat vao phia trong
cot chiu luc dugc chon theo cau tao dudong kinh bé hon hoac bang dudng kinh
cot chiu luc riéng cot thép phan bo dat trong khoang gitta moi 6 ban & mat dudi
(dé lien két véi céc cot thép chiu momen duong ) con c¢é tdc dung chiu moémen
duong theo phuong canh dai ma trong tinh todn da bo qua .Dé don gian trong thi
cong lay cot phan bo theo cau tao $6a200
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III. Tinh toan cac 6 san theo so do dan hoi
1. Tinh toan 6 san S, , S,, theo so do dan hoi
a. Xac dinh noi luc

Vi 6 san S,,S;, c6 kich thuéc gan | ] M,
giong nhau : S, (3,9x2,0) va S, M,
(3,9x2,05) nén ta tinh cho san S, =| <}- Ty = q M,
. . My M, 2 My
con S, ta bo tri tuong tu. M,
Xét 0 san S;: ’— : M,
b
Xétt}”/sé'r:I—Z:—3’90:1,95.Xem
l, 2,00 M, M,
ban chiu u6n theo hai phuong tinh WM
2

toan theo so d6 ban ké 4 canh . Do 6
san S, 1a 6 san vé sinh nén can tinh theo so d6 dan hoi (so d6 9)
Tra bang véir=1,95tacé:
m,,=0,0186 ; ky=0,04
my,=0,0049 ; k,,=0,0107
Vé6i q, = 584,2 (KG/ m?)
Ta c6 P = qx 1,x1,=584,2x 2,0x 3,9 = 4439,76 (KGm)
- Momen duong giita ban :
M,=m,,;x P =0,0186x 4439,76 = 82,57 (KGm)
M,=my, x P =0,0049 x 4439,76 = 21,75 (KGm)
- Momen am & trén goi :
M, =k, xP = 0,04 x 4439,76 = 177,59 (KGm)
M;; =kg,xP = 0,0107x 4439,76 =47,50 (KGm)
b. Tinh toan cot thép
Chon chiéu day 16p bdo vé 12 a,,= 2 cm. Thép stt dung Al c6 R, = 2100 Kg/m?

Trinh tu tinh todn cot thép cho san nhu sau: A = LZ
R, xbxh,
Kiém tra diéu kién A< A=0,3 ; v=0,5 (1+vJ1-2A)
Dién tich cot thép trong pham vi dai ban rong b =100 cm
_ M
* R xhyxy
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Ham luong cot thép: W= 100> F,

>l""min=0’ 1%

0

Néu u% < p,;.= 0,1 thi chon thép theo ciu tao 1a $8 a200 F,"=2,51 (cm?)
*Theo phuong canh ngdn
+ Cot thép chiu mémen am :
Tinh toan véi tiét dién chit nhat 100x10 cm. Chona,=2cm =>h,=h,—a, =
8 cm.

M, 17759.10°

- Rbh 130.100.82
Tinh c6t don :

y =051+ +1—2A) = 0,5(1++/1—2.0,021) = 0,98

Dién tich cot thép yéu cau :

M, 17759.10°

=0,021< A, =0,255

F, = = =1,08cm?
R/, 2100.0,98.8

Ham lugng cot thép :

1% = Fa _ E.IOO% =013% > u... =01%
b.h, 100.8

+ Cot thép chiu mémen duong :
Tinh todn véi ti€t dién chit nhat 100x10 cm. Chon a; =2 cm. hy=h, - a, =10 -2
=8 cm.Ta co :
M, 8257.10°
~ Rbh3  130.100.82
Tinh c6t don :

¥ =0,51++1—2A) =0,5(1++/1-2.0,01) = 0,99

Dién tich c6t thép yéu cau :

oM 82,57.10°
° Ryh, 2100.0,99.8

Ham lugng cot thép :

F. 049

a — —1000/0 == 0,06% < ;umin = 011%
bh, 1008

=0,01< A, =0,255

= 0,49cm?

1% =
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(Lay theo cau tao)

* Theo phuong canh dai

+ Cot thép chiu momen am :
M,  47510°
- Rbh 130.100.82

v= 0.5[1+ V1—2A]=0.5x(1 +1-2x0,006) = 0,99

M, _ 475.100

=0,006< A, =0,255

Fa= = =0,28 cm2
R,.7.h,  2100x0.99x8
Ham lugng cot thép :
F 2
b= = 028 10006 -0,035% < 4 =01%
b.h, 100.8
(Lay theo cau tao)
+ Cot thép chiu mémen duong :
M, _ 2175100 _ o 03

~ Rnbho2  130x100x8?
v=0.5[1+ 1—2A]=0.5x(1 +~1-2x0.003) = 0.99
M, _ 2175100

Fa= = =0,13cm2
R,.7h,  2100x0,99x8
Ham lugng cot thép :
1% = Ky = E.lOO% =0,02% < p,., =0,1%
b.h, 100.8

(Lay theo cau tao)
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CHUONG 6: TINH TOAN CAU THANG BO .

I.So liéu thiét ke .
Bac thang duoc xay bang gach dac, mit bac duoc 1at bang da rira granito day
d=18cm.
Lan can cAu thang dugc 1am bang thép inox , tay vin go .
Bétong mac 300 c6 R, = 130 KG/cm?
R, = 8,8 KG/cm®
Thép nhém Al c6 R, =2100 KG/cm?*; R, = 1700 KG/cm?
Thép nhom All ¢6 R, = 2800 KG/cm?
Chon so bo kich thudc két cu :
+San d =8 cm
+ Con thang : 110 x 250 mm
+ Dam chiéu nghi : 150x300 mm
+ Dam chi€u t6i : 150x300 mm
II. Nhiém vu thiét ké .
Nhiém vu thiét k€& cau thang bo gém c6 :
- X4c dinh so do két cau thang.
- Tinh toan ban thang .
- Tinh todn ban chiéu nghi.
- Tinh todn dam chiéu nghi , chiéu tdi.
- Tinh todn c6n thang .
III. Xac dinh so do két cau thang .

So d6 két cau thang nhu trong hinh vé :

2100 3000
- Bl )
— CON THANG Cl1
. B2
g B1 CON THANG Cl1
1o i

mat bang két cau thang
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IV. Tinh toan ban thang( Ban B1) .
1. Kich thudc ban thang .

Ban thang dit ngiéng mot goc o = 36° so vdi phuong cia san, kich thuée 1an luot

. 3,0
theo hai phuong : 1, = ——— =371 m. 1, = 1,675 m.
eo hai phuong : 1, = —=; m. 1, m
2 9 s I2 3’71 9 N . 9 . N
Xéttys6: "= 17" 2,21>2 peén ban thang 1am viéc theo ban loai dam ké tu
1 y

do
Nhip tinh todn : 1, =1, =1,675m,

2. Xac dinh tai trong tinh toan tac dung lén ban thang .
Tai trong tac dung 1én ban thang gom hai thanh phan :
+Tinh tai phu thuoc vao céu tao cac 16p san

+Hoat tai , tra theo TCVN 2737-1995

Tinh tai :
C4c 16p cau tao n g,
KG/m2
- Lép vita lang day 2cm |, v = 1800 KG/m’®
©-+h x0,02x1800 (1,675+0,18).0,02.1800 1,3 51,53

Vb? +h? ~ /167524018
ooy, DxNx1800 16750181800
- baC gacin : =

e 8 2x+b? +h? "~ 2x,[16752+018> | 1,1 | 177,18

- Ban BTCT day 8 cm : h, x2500 1,1 220

- Vita trat day 1,5 cm : 0,015x1800=27KG/m?* | 1,3 |35,
Tong 483,81

Hoat tai phan bo trén thang 14y theo TCVN 2737 — 1995
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P, = By xn=300x12=360KG/m’
qQ, = g +p = 483,81 + 360 = 843,81 KG/m?

Tai trong vuong goc véi ban thang gay uén

q* = q, xcos o = 843,81 x 0,809 = 683 KG/m*

3. S0 do tinh :

+ Cét 1 dai ban rong 1 m theo phuong canh ngin . So d6 tinh todn ¢ ban thang
nhu hinh veé :

q=683kG/m

RERRRARERRRERER
=

L 16725 L

So d6 tinh todn ban thang (bl )

4. Noi luc tinh toan.
Momen duong tai gitta nhip 1a :
_ 683.1,675

q.l?
M. =
'8

5. Tinh toan cot thép
+ Cot thép chiu momen duong :

=239,53KGm

Chona,=2cm =>h,=h,—a,=6cm.
M, 23953100
- R,bh?  130.100.6°
Tinh cot don :

y=051++1-2A)=0,5(1++/1-2.0,051) =0,97

Dién tich c6t thép yéu cau :

=0,051< A,

Sinh vién Phan Hdi Nam — Lép XD1301D 116



Dé dn tét nghiép

M,  23953.10°

F, = = =1,96cm?
R/, 2100.0,97.6

Ham lugng cot thép :

1% = F ﬂ.lOO% =0,33% > x.. = 0,05%
b.h, 100.6

Dung thép ¢6a140 c6 fa =2,02cm?>F," = 1,96 cm”.

+ Cot thép theo cau tao :

- Khi tinh toan ta coi ban thang ké tu do 1én tuong va lén c6n tuy nhién trong
thuc t€ tai cac goi tua nay xuat hién mémen am thao cau tao vi thé ta phai dat cot
thép chiu momen ndy dé tranh cho ban c6 nhitng vét nit va lam tang do cing
téng thé cua ban thang. Luong thép nay 50% dién tinh c6t thép tinh todn Fa =
0,5 Fa = 0,98 cm?”. Chon c6t thép $6a250 c6 fa = 0,283.5 = 1,232 cm?®. Chiéu dai

1 1

doan cot thép tir mut cot thép dén mép tuong 1 = g-l 25-1,6752 0,209m

Chon 1 =20 cm.

- Cot thép chiu m6 men duong trong ban thang phai duoc dat thanh luéi, lugng
cot thép nay duoc dat theo cau tao, chon thép $6a250.

V. Tinh toan ban chiéu nghi ( B2).

1. So d6 tinh :

. |2 3798 . p 9 ’ .
Xét ty sO 1 = o1 =19<2=5 pban chicu nghi 1a ban ké& bon canh, lam viéc

theo 2 phuong . Coi ban ké tu do 1én bon canh.
2. Xac dinh tai trong tinh toan:

+, Tinh tai :
Cac 16p tao thanh P, n P,
KG/m? KG/m?
Lép vita lang day 2 cm ; y = 1800 KG/m® 36 1,3 46,8
Ban BTCT day 8 cm ; vy = 2500 KG/m? 200 1,1 |220
Vita trat day 1,5 cm ; y = 1800 KG/m? 27 1,3 |35,1
Tong 301,9
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+, Hoat tai :

P =300 x 1,2 = 360 KG/m’

=> Tai trong toan phan :
q=g+p=2301,9+360 =661,9 KG/m*

MII

3. Noi luc tinh toan. ) 3980 ,
So dé tinh : i 7 M W
M 01
- M - Moz
qul
L M
W W

So d6 tinh todan ban chiéu nghi ( B2)

M01

Noi luc : Goi M, , M, 1a gia tri m6 men duong 16n nhat & giita 6 ban, tic dung

theo phuong canh ngan va dai :

L * . | .- , PN
Tacé: My =mxq, x |t21. Vé6i  r=-%2=19— Noi suy theo bang 6.1 sach san

t1
BTCT toan khéi , ta dugc m = 0,09
=> M,, = 0,09.662.2,1% = 263 KGm.

M,, = 6.M,, . Trong d6 6 riz =028

1

=2
—

.263=72,85KGm

M01:

=> M, = 0,28.72,85 = 20,4KGm.

4. Tinh toan cot thép :

+ Cot thép dit theo phuong canh ngan :

Chon chiéu day 16p bao vé a=2 cm — h, =6 cm
M, _ 263100

_ _ =0,06< A, =0,255
R bh? ~ 130.100.6° A

Tinh c6t don :
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R
y =05€{+1-2.0,06 >0,97

Dién tich c6t thép can thiét cho 1 m dai ban :

Fao Mo _ 263100 ..
Ray.h, 2100.0,97.6
_ Fa 215

P 100% =-==2100% =0,36% > 1, =01%
100.6

~ bh,
Chon ¢$6a120 c6 Fa = 2,36cm?.
+ Cot thép dat theo phuong canh dai :
Gia st ta dung thép ¢6. Ta c6 :
hy,=h,—-0,6=6 -0,6 =5,4cm
Mg 20,4100

" RphZ  130.1005,4%
Tinh c6t don :
y =05(++v1-2A 3050+ /1-2.0,005 30,997

Dién tich cot thép can thi€t cho 1 m dai ban :

=0,005< A, =0,255

Fae Mo _ 204100 .0 .
Ray.h, 2100099754
=2 100% =18 10006 -0,033% < 11, =01%
b.h, 100.5,4

=> Pit thép theo cau tao 14 =0,1% => Fa = DN by _ 1005401
=> Dat thép theo cau tao lay 4, = 0,1% =>Fa = — = 100 =

0,54 cm?.

Chon $6a250 c6 Fa =1,13 cm? > F'a = 0,54 cm®.

Nhiing ving ban ngam vao tuong, dam chiéu nghi c6 mémen am trong tinh toan
bo qua, ta dat cot thép theo ciu tao $6a250 .

Poan thang tir mit cot thép nay dén :

1, 1
+ Mép tuong : §| =8> 21=0,26m  Chonl=25cm

. 1, 1
+ Mép dam : ZI =Z-2,l= 0,53m Chon1=55cm

VI. Tinh con thang( C1).
Chon tiét dién con b x h =110 x 250 mm
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1. Tai trong :
+ Do ban thang truyén vao
0 dy >2< L, _ 843,812.1,675 _707KG /m

+ Do trong Iuong lan can, tay vin : lan can xay gach thé 60 cao 90 cm
q, = 0,9x200x0,5 = 90 KG/m
+ Do trong lugng ban than c6n gom c6 :

- Do trong lugng phan bé tong :

q;=1,1x0,11x 0,25 x 2500 =75,6 KG/ m

- Do trong luong ctia vita trat : (8 = 1,5 cm ; y = 1800 KG/m?)
q,=(0,11+0,25)x 2 x 1800 x 0,015 x 1,3 =25,3 KG/m

=> Tong tai trong tdc dung Ién con Ia:

q. =707 +90 + 75,6 +25,3 = 897,9 KG/m

2. So do tinh : Con thang 12 ddm don gian c6 lién két ngam dan hoi & hai dau ,
dé thién vé an toan ta coi c6n 12 dam don gian ké 1én 2 g6i twa & hai ddu , chiu tai

trong phan b déu .

l

16250

] 3000

AV

So d6 tinh con thang

3. Noi luc :

Thanh phan gay ra mémen uén M, la g..cosa ¢6 phuong vuong géc véi con ( bod
qua thanh phan g.sin o0 song song véGi con )

0, = 0,.Cosa =897,9.0,809 = 726,4KG / m

Sinh vién Phan Hdi Nam — Lép XD1301D 120



Dé dn tét nghiép

9.1 7264.3,98

Moo == =14383KG/m
Q. - q. | _ 726/4.398 _14455KG
2 2
4. Tinh toan cot thép
+ Cot doc :

Ldya=3cm-->hy=h-a=25-3=22cm
M 14383.100

- = =0,2 _

Rbh  130.11.22 <A;=0,255

Tinh cot don :

y=05(++v1-2A 305(+1-2.0,2 30887

M 143830
Ray.h, 28000887.22

Chon 1420 c6 Fa = 3,142 cm?
Chon 1414 1am cot cau tao
d 2,0

Fa =2.63cm?

a, =a——=3-———=2,0>=2cm
2 2

Pam bao chi¢u day 16p bao vé

+ Cot dai :

Cot dai dung thép ¢p6 dang 1 nhanh . Doan ddu dam cé gid tri luc cat 16n nhat
Q = 1445,5 KG ; ta di kiém tra cac diéu kién han ché :

Kiém tra theo kha niang chiu cét cua bé tong

Q =k,.R, .b.h,

Vé6i dam k1 =0,6

= k.R.bh, =0,6.10.11.22=145%g > Q.

=> Dat cot dai theo cau tao .

Kiém tra diéu kién dé dam béao cho bé tong khong bi phd hoai theo tng suit nén
chinh

Q <k,.R, .b.h,

k,.R, bh, =0,35.130.11.22 =1101%kg > Q. =14455kg

=> Khong phai chon lai tiét dién
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Dat cot dai theo cau tao v6i khoang céach :

Poan dau dam : %I = % =99,5cm ¢6

Uy = min[%vﬁlScmj =12,5¢m — chon u, = 12 cm

. (3h
Doan gittadim : Uy = mln(jﬁoj =18,75¢m — Chon u,, =

VII. Tinh dam chiéu t6i ( DCT ).
Chon tiét dién dam chi€u nghi lab x h = 150 x 300 mm
1. So do tinh :

Coi dam lam viéc trén so do 1a dam don

P

18 cm

gian chiu tai trong tir 6 ban sanh tang ( S, )

EREER

HERlinEREE

trong do con thang truyén vao dudi dang
luc tap trung.
2. Tai trong tac dung 1675

850 ‘ 16/9

+ Luc tap trung do c6n truyén vao

Q. _ 14455

P, =
' cosa 0,809

=1786,8 KG

+ Tai trong do ban chiéu t6i truyén vao gom :

g = 1,675.2378,2 =317 KG/m.

+Tai trong ban than dam
g2=yxF=25x%x0,3x%x0,15=0,1125 (T/m) = 112,5 (kg/m)
— Téng tai trong tac dung :

-Lucphanbo qtt =gl + g2 =317 + 112,5 =429,5 (kg/m)

- Luc tap trung P1 = P2 =1786,8 (kg)
3. Noi luc :

_gxI? _ 4295x4,2?

M

+Pxl, +17868x1,675=3940 (kgm)

max

0. - 0xl, p_4295x42
2
4. Tinh thép :

+ Cot doc :

+17868 = 26888 (kg)
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Ldya=3cm-->h,=h-a=30-3=27cm
M 3940100
R,bh? 130.15.277

Tinh cot don :
N N

7 =05€++1-2A >05(+.1-2.0,277 70,834

M 394000

=0,277< A, =0,42

Fa= = =6,25cm?
Ra.j/.h0 2800.0,834.27
1= 2100% = 222 100% =154 > 4 = 015%
bh, 15.27

Chon 2¢22 ¢6 Fa=6,28 cm® > F'a = 6,25 cm®. Chon 2¢ 14 1am cot cau tao

+ Tinh c6t dai

Kiém tra diéu kién han ché dam bao cho bé tong khong bi ph4 hoai trén tiét dién
nghiéng do tng suat nén chinh

Q <k,R,bh,

k,R,bh, =0,35.130.15.27 =18427,5KG > Q... = 26888KG

Khong phai chon lai tiét dién. Ki€m tra theo kha niang chiu cit ctia bé tong

Q =k,R,bh,

Véidam k, =0,6

= k,R.bh, =0,6.10.15.27 = 2430KG < Q, .,

Tinh toan cot dai :

Poan dau dam

1

ZI =105cm ¢6 Q =2688,8 KG :

_ Q* 268887
8R, b.n? 8.10.15.27°

Chon dai ¢6,f; = 0,283 cm?, 2 nhanh, n = 2, thép Al ¢6 R, = 1700 KG/cm?
L _Rynf, _170020,283
t q, 8,26

=8,26KG/cm

dq

=116cm

C e .. ) . (h
Theo yéu cau cdu tao v6i h =30cm c6 U, = mln(z ;15cmj —u, =15cm
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Poan giitadam : Uy = min(% ;SOcmj =30cm — u, =30cm

+ Tinh cot treo

Cho con thang ké 1én dAm chiéu t6i phai gia ¢6 thém cot treo. Khoang bé tri cot
treo moi bén 14y bang bé rong con 110mm. Cét treo dugc bd tri dudi dang cot
dai hai nhanh. Luc tap trung do con truyén 1én dam chiéu t6i P, = 1786,8 KG.

: , o P, 17868 i :
Dién tich c6t treo can thiet F, = — = ———— =1,05 cm?® Du kién dung dai ¢6,
R, 1700
f, = 0,283, hai nhanh n = 2, s6 c& An thiét 12 B 105 g ps
. = 0,283, hai nhanh n = 2, s c6t treo can thiét lan, = nf, = 2.0,283~ 0

tri cot treo 206a50 moi bén con trong khoang bé rong b = 110 mm.
VIIIL. Tinh dam chiéu nghi ( Dcn )

Chon tiét dién dam 1a b x h = 150 x 300 mm

1. So d6 tinh :

= =
:
! !
=2
j 1675 L 850 j 1675 L

So d6 tinh todn dam chiéu nghi (DCN)

2. Tai trong tac dung:
- Tai trong do ban chiéu nghi truyén vao :

gl = —66]"?(1’5 =496,4 (kg/m)
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- Luc tap trung do c6n thang truyén vao:

Pl=P) = Qo _ 14455
cosa 0,809

- Tai trong ban than dam:

g2=yxF=25x%x0,3x%x0,15=0,1125 (T/m) = 112,5 (kg/m)

— Tong tai trong tac dung :
_Luc phan b6 qtt = g1 + g2 = 496,4 + 112,5 = 608,9 (kg/m)
- Luc tap trung P1 = P2 =1786,8 (kg)

~17868 (kg)

3. Noi luc :

2 2
M, = 2 ;' +Pxl, = % +17868x1,675= 43355 (kgm)
Quax = q; | p_8089x42 17568 30655 (kg) .

4. Tinh thép :
+ Cot doc :
Ldya=3cm-->h,=h-a=30-3=27cm
M 43355.10°
“RbR 13015277
Tinh cot don :

N A
y=05€+v1-2A >05€+1-2.03 7082

=03 <A,

Fa M _ 433550 — 6,99cm?
Ra.y.h, 2800.0,82.27
u=T2100% =29 10006 =17%> 4 =015%
bh, 15.27

Chon 2¢22 ¢6 Fa = 7,6cm” chay dai hét dim , cot thép cdu tao & trén dat 2¢14

+ Tinh c6t dai

*, Kiém tra diéu kién han ch& dam bdo cho bé tong khong bi pha hoai trén tiét
dién nghiéng do tng suit nén chinh

Q <k,R,bh,

k,R,bh, =0,35.130.15.27 =184275KG >Q,,,, =30655KG

=> Khong phai chon lai tiét dién
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*, Kiém tra theo kha ning chiu cét clia bé tong
Q <k;R,bh,
Véidam k, =0,6
k,R,bh, =0,6.10.15.27 = 2430KG < Q... =30655KG
=> Pat cot dai theo céu tao .
Vay bétong du kha nang chiu cit — Dat c6t dai theo céu tao.
Khoang cach gitta cac c6t dai  u < uctao 0,5xh=15cm
} 150 =15cm
Vay dat cot dai ¢6 , a150 (thép Al)
Cho con thang ké 1én dam chiéu tGi phai gia c6 thém cét treo. Khoang bd tri cot
treo moi bén 14y bang bé rong c6n 110mm. Cét treo dugc bd tri dudi dang cot
dai hai nhanh. Luc tap trung do con truyén 1én dam chiéu t6i P, = 1786,8 KG.

. , o P, 17868 i :
Dién tich cot treo can thiét F, = — = ——— =1,05 cm®. Du kién dung dai ¢6,
R, 1700
f, = 0,283, hai nhanh n = 2, 56 c6 an thiét 12 e 2B 6,80
=0, , hal nhanh n = 2, sO cOt treo can thiet anl_nfd_2.0,283_ ,86. BO

tri cot treo 206a50 moi bén con trong khoang bé rong b = 110 mm.
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