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LOI NO1 BAU

Gido trinh "Cdu tao kién tric” nay duge bién soan nhém phuc vu cho hoc
tdp cia sinh vién cde truong Cao déng Xéy dung, thudéc chuyén nganh xdy
dung din dung va cong nghiép, kinh t& xéy dung, cdp thodt nudc va méi
truomg... Gido trinh cing cé thé lam tai liéu tham khdo cho kién tric su, ky su
xdy dung... nhi mét cuén cdm nang ky thudt trong linh vice thiét ké, cing nhu
thi céng cdc cong trinh xdy dung ddn dung va cdng nghiép.

Day la gido trinh viét theo dé cuong moén hoc Cdu tao Kién tric, danh cho
sinh vién hé Cao ddng, nganh Xay dung dédn dung va cong nghiép. Gido trinh
nay la su két hop khd day di nhitng chi tiét cdu tgo kién tric cia mét cong
trinh xay dung dan dung, cong nghiép, theo trink ti ti méng dén mdi. Ngod
ra cuén sdch con bé sung thém mét so chi tiét kién tric ma trong cdc gido
trinh tride chua dé cdp tdi.

Ngi dung cudn gido trinh gém ba phén cd bdn sau:
Phén I: Nhitng van dé chung.

Phén II: Cdu tao nha dén dung.

Phén III: Céu tao nha cong nghiép.

Trong qud trinh bién sogn gido trinh, nhém gido vién Bo mon Kién tric
ctia Truong Cao déng Xay dung S6'1 - B¢ Xéy dung, da duge sy dong vién
quan tim va gép ¥ ciia cdc déng chi link dgo, cdc dong nghiép trong va
ngodi truong.

Miic dit ¢6 nhiéu c6 gdng, nhung trong qud trinh bién sogn khé tranh khoi
nhitng thiéu sét. Chiing téi xin duge lugng thit va tiép thu nhing y kién dong
gop, dé lan tdi ban sau cudn sdch dwge hoan chinh hon.

Truimg Cao ding Xay dumg S6 1



Phan 1
NHUNG VAN BE CHUNG

1. MUC PICH, YEU CAU CUA MON HOC

1.1. Muc dich

Cau tao kién tric 12 mot mon hoc nghién ctu chi tiét cdc bo phin tao thanh ngdi nha tir méng cho
161 mat, 1 don gian t6i phic tap cua cong trinh dan dung va cong nghiép.

1.2. Yéu cau

- Nam duge vi tri, tdc dung cdc bo phan ctia ngoi nhi.

- Nam dugc cich lién két cac bo phan c¢ha ngoi nha véi nhau.

- Nim dugc cac phuong phip ciu tao va quy cach vat li¢u xay dung.
- Nam dugc cdch phan cdp va phan loai nha.

- Biét v€& va van dung sdng tac cac chi ti€l ¢du tao vo ting truong hop cu (hé.

2. KHAI NIEM VE NHA

Nhi 12 mot cong trinh kién tnic, duge xay dung trén mit dat, cé ciac phong dé phuc vu cho cic
nhu cau an, ngu, ngh ngoi, hoc tap, lam viéc v san xudt... cha con ngudi. Ngoai ra nhi con phan
dnh nhieu mat cta xa hoi nhu: Kinh €, van hod... Vi viy khi thiét k€ va thi cong cin dam bao cic
VEU cau sau:

2.1. Do beén vitng

Dam bio on dinh, chong lai ndi luc va ngoai lye. Not luc 1a do ban than cong trinh sinh ra. ngoai
lue do tac dong cua bén ngodl vio.

2.2, Tién nghi, thich dung

bam bao thod miin cic yéu cau st dung clha con ngudi: tién nghi va thich dung.

2.3, Kinh t¢

Pam bao tinh kinh té€. gid thanh ¢ba cong trinh ha, phu thudc vao:

- Dien tich sir dung phai hop ly.

- Kich thudce phu hop quy pham.

- Két cau hop 1v, phit hgp véi vat liéu, dé thi cong.

- Tan dung tot vat licu dia phuong.

- Tiet kiém trong khau quan 1v.

- Tranh trang tri cau ky, khong can thiét.



2.4. Kha nang truyén cam
bam bao kha nang truyén cam cho toan ngdi nha va cdc bo phan dugc (ao thanh hop 1y, tién loi

va dep.

3. PHAN LOAI VA PHAN CAP CONG TRINH XAY DUNG

3.1. Phan loai cong trinh xay dung

Cong trinh xay dung dugc phan loai nhu sau:

3.1.1. Cong trinh ddn dung

- Nha & gom nha chung cu vi nha riéng 1¢;

- Cong trinh cong cong goém: cong trinh van héa; cong trinh gido duc; cong trinh v 16 cong trinh
thuong nghiép, dich vu; nha lam viéc; khich san, nha khach; nha phuc vu giao thong; nha phuc vu
théng tin lién lac, thdp thu phdt séng phét thanh, phét song truyén hinh; nha ga, bén xe; céng trinh
thé thao céc loai.

3.1.2. Céng trinh cong nghiép

Cong trinh khai thdc than, khai thic quang; cong trinh khai thic ddu, khi; cong trinh hod chat,
hoa dau; cong trinh kho xang, ddu, khi hod 16ng va tuyén ong phan phoi khi, ddu; cong trinh luyén
kim; cong trinh co khi, ch€ tao; cong trinh cong nghiép dién t - tin hoc; cong trinh nang luong;
cong trinh cong nghiép nhe; cong trinh cong nghiép thuc pham; cong trinh cong nghiép vat lieu xay
dung; cong trinh sdn xuat va kho chifa vat liéu nd céng nghiép.

3.1.3. Cong trinh giao thong

Cong trinh dudng bo; cong trinh duding sit; cong trinh dudng thily; cdu; ham; san bay.

3.1.4. Cong trinh thuy loi

H6 chia nudc; dap; cong; tram bom; giéng; dudng &ng din nude; kénh; cong trinh trén kénh va
b& bao cac loal.

3.1.5. Céng trinh ha tang ky thudt

Cong trinh cap nuéc, thodt nude; nha mdy xir 1y nude thai; cong trinh xir 1§ chat thdi: bai chia,
badi chon 1ap rac; nha may xir 1y réc thai; cong trinh chiéu sang do thi.

3.2. Phan cap cong trinh xay dung

3.2.1. Cdc logi cong trinh xdy dung dugc phin thco cap tai Phu luc 1 clia Nghi dinh
209/2004/ND-CP ngay 16/12/2004 cia chinh phl (xem phdn phu liee).

Cap cong trinh la co s& dé xép hang v lua chon nha thiu trong hoat dong xay dung; xdc dinh s
bude thict k€, thoi han bao hanh cong trinh xay dung.

3.2.2. Khi cap cua cong trinh xay dung dugc quy dinh theo nhiéu tiéu chi khdc nhau thi cap cla
cong trinh duge xdc dinh theo tiéu chi ciia cap cao nhat.
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4. HE THONG MODUN - KICH THUGC TRONG KIEN TRUC

4.1. Hé thong modun

Dé thong nhit hod kich thudc va gidm bot loai cdu kién thi ta c6 hé théng moédun. Khi thiét k& va
thi cong phai theo hé théng médun nay.
- Modun goc: thudng ding M = 100 mm.

- Modun boi s6: 13 modun géc md rong, trong Ki€n tric thuong dung médun mo rong la: 3M; 6M;
OM: 12M: 15M... cho céc kich thuéc clia gian phong, chiéu cao clia tang nha...

- Modun udc s6: M/2, M/5, M/10, M/20... dung cho céc kich thudce chi tiét nhé nhw kinh, ton. ..
4.2. Kich thudc trong kién tric

- Kich thudc thiét ké: 1a kich thudc ctia cau kién ghi trén ban ve. Hay néi cach khic 1a kich thudc
danh nghia trir di khe ho tiéu chuin (tir 20 - 30). Khe hd tieu chuan 13 khe h& dé trir khi lap cau Kién
(hinh 01).

- Kich thuée thuc t&: 1a kich thudc ¢6 that cla cau kién sau khi thi cong hay san xuat xong, Kich
thuéc nay ¢ khi 1én hon hodc bé hon kich thudc cau tao trong pham vi sai s0 thi cong cho phép (ki
hiéu la e) (hinh 02).
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4.3. X4c dinh kich thuéc ca ban trong kién tric

Xic dinh hé théng tryc & mat bang: truc tuong trén mat bang la tim tryc cla tdng cao nhat (doi
véi nha nhiéu tdng) (hink 03).

Xic dinh kich thude chiéu cao tang va truc & mit cit (hinh 04).
- Nha nhiéu ting thi cét cao do chia tang nha tinh tir mat trén cua cdu kién san.

- Nha mot ting c6 trdn thi c6t cao do cha tang tinh tir mat dudi cha trin nha. Nha mot tang khong
6 tran thi cot cao do tinh tix mat dudi cha ciu kién mai.
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Phan 2
CAU TAO NHA DAN DUNG

1. CAC BO PHAN CHINH CUA NHA DAN DUNG

Nha la do cdc cdu kién thiang ding, cdc bo phan nam ngang, phuong tién giao thong va céc bo
phan khdc 16 hop thanh.

- Cde cfu kién thang ding gém: méng. tuong, cot, clta.

- Cde bo phan nam ngang gém: nén, siin, mét (trong dé ¢é hé dam hoac dan).

- Cac phuong tién giao thong nhw hanh lang, ciu thang.

- Cac b phan khic nhu ban cong, 1ogia, 6 vang, mdi hat, mdng nudc, séno. ..

Can ¢ viro tdc dung ¢6 thé phan thinh cdc bo phin nhu sau (fink 05):

1.1. Mong

Mong la cdu kién o dudi dat, n6 chiu toin b 1di trong nha va truyén tii trong ndy xudéng nén. Do
dé ngodi yéu cau on dinh va bén chic, mdng con phai ¢6 kha nang chong tham, chéng 4m va chdng
an mon.

1.2. Tuing va cit

Tic dung chi y&u ciia twedmg 13 dé phan nhi thanh cic phong, ngoai ra con 1a két cau bao che va
chiu duge luc cia nha. Tudag va cot chiu 1al trong cla san gdc va mdi, do dé yéu cau phai ¢ do
cimg Iém. cudng do cao, bén chic va on dinh. Tudng ngodi phai ¢6 kha nang chéng dugce anh hudng
dong cua thién nhién nhu mua, nang, gid, bio: chéng duge nhidt ble xa ¢lta mat trdi vi ¢d kha nang
cich. am canh nhiét nhat dinh.

1.3. Cira so. cua di

Tac dung cla clra s6 14 dé thong gié va 1dy dnh sdng hodac ngan che. Cha di ngoai tic dung gino
thong va ngan cich, cung ¢d Khi ¢6 mot tdc dung nbat dinh 1dy dnh sing va thong gié. Do do dién
tich cua 16n hay cta nhod v hinh dang cia cdra phai thod min cidc yéu ciu trén. Thict k€ c¢iu tao ¢in
chu ¥ phong mua. gid, tau chis thudn uén. Trong mot s6 cong trinh, ca con phii yéu can cich am,
cich nhict viveé kha nang phong hoa cao.

1.4. San gac

San gide duge c¢iu tao bar dam viu ban sin chiu tai trong cua nguol, do vit v cic trang thict bi su
dung. Sin gdc tua 1én tudng hay cot thong qua dam. San gic phii ¢d dé cing kién ¢6 bén lau va cich
am. Mitt sin phai ¢6 kha ning ¢chong mai mon, khong sinh ra bui. dé 1dm v¢ sinh vt h¢ s6 hit bui

nhigt nho. Neodi ra ¢d méL 0 noi véu cau san phat ¢d kha nang chong thiim va phong hoa 16t.



1.5. Cau thang

Ciu thang 14 phuong tién giao thong theo chiéu thang ding. Cdu thang c6 két cdu chiu fuc bing
ban hoac ban dim. Yéu cau cau tao phai bén viing va kha nang phong hoa cao, di lai dé dang, thoai
madi va an toan.

1.6. Mai

La bo phan nam ngang hoic dugc dat nghiéng theo chiéu nude chay. Puoc ciu tao boi hé dam,
dan, ban hoac cdc tdm lop. Mdi vira 1a bo phan chiu luc, dong thoi 1a két cau bao che g6t tya lén
tudng hodc cot thong qua dim, dan. Do dé yéu cdu két cau clha mdi phdi dam bao duoc bén lau,
khong thAm nudc, thodt nude nhanh va cich nhiét tot.

1.7. Céc bo phan khac
Ban cong, logia, 6 vang, mang nudc, bép 19, 6ng khéi. toa khoi, gdf phao chi, bé nude ngdm, be
nuGe mai, bé phat... tuy theo vi tri déu phai cé nhimg yéu cau va tac dung thich déng.
'g O,

LT

1~ NEN MONG
2- MONG

3- NEW

4- TG

5— SAN

6= WA

7- Chu THANG
8- cUA

9- HE RANH

10- BAC THEM
11— 0 VANG (MAI HKT)
12- SEND (MANG)

28

Hinh 05. Cdc b phan cait tuo.
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2. HE THONG KET CAU CHIU LUC CUA NHA DAN DUNG

Pic diém cha nha dan dung, trir loai nha cong cong ¢6 khong gian 18n nhu hoi trudmg, rap hat,
nh an v.v.... con cdc nha khac thi khong gian tuong d&i nhé, chiéu rong cla gian nha tir 3 - 6m; bé
ddy clia nha tir 12 - 15m, thudng tir 8 - 9m, nha khong cao ldm. Do d6 thudng dung tudng chiu luc la
chu yéu. Khi nhi cao trén § ting hoac & nhung noi dit yéu thudng diing khung beétong cot thép.

Heé thong két cau chiu lyc cia nha dan dung thudng ¢6 may loai:
- He¢ thong két cau tudng chiu luc.
- Hé thong két cau khung chiu lue.

- Hé thong két cau khong gian.
2.1. Hé thong két cau twdong chiu luc

Hé thong chiu luc chinh cta nha 1a wong, xay bang gach hodc bang da, ciing c6 khi lam tuong
diic bang bétong cot thép néu la lap ghép.

2.1.1. Tuong ngang chiu luc

Ding tudng ngang ngan céch cdc phong lam tudng chiu toan bo tai trong cua san va mai. Trong
cic nhi ¢é méi doc thudng dung tudng thu héi 1lam két cdu chiu lyc chinh; ciing ¢ khi ding hinh
thire san ban dam, san gdc panen, mai bang hoic mdi voé moéng. Con tuong doc 1 tudng tu mang, do
d6 bé diy cla tudmg chii y&u do yéu cau vé cdch nhiét quyét dinh, ¢6 the tam tuong doi mong, thong
thuomg 14 tuong mdt gach (220) (hink 06).

Hink 06, T ngang chii fie,

U diém:

- Két cdu don gidn, it dam, sin gdc nhip nho, ton it bétong vi thép nén gid thanh re.
- Tudng ngan pida cac phong tuong doi day nén cdich am t6t.

- D6 cing ngang cua nha 1on.

- Clra 56 ¢6 thé ¢6 kich thude 16n.

- Cdu 130 16gia dé dang.
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Nl diéme:

- Tudng ngang day vi nhiéu nén 18n vat liéu, chi€m nhi¢u di¢n tich vi tang tai trong clia mong.

- Kha nang chiu lyc cta tuong doc chua duoce tan dung.

- B6 tri khong gian ctia cdc phong khong duge linh hoat, cdc phong thudng phai bang nhau, néu
khac nhau phai lam nhiéu loai panen.

Loai twomg ngang chiu luc thich hgp véi diéu kién khi hau néng. gié bdo nhiéu va trinh do lap
ghép con thap. Thudng dp dung véi cdc nha nho, it tang va cic bude gian nho hon 4000.

2.1.2. Tuong doc chiu luc

Két cau chiu luc cua nha la tudng doc. Mai cé thé ding hinh thitc bdn vi k&o hoac thanh kéo néu
1a mdi doc.

D¢ dam bio do cing ngang nhi, cich mot khoang nhat dinh phai ¢ tudng ngang day 1 wdng on
dinh: thudng lgi dung tudng cdu thang 1am twdng on dinh (hink 07).

[ dién:

- Tan dung duge kha nang chiu luc cla tudng ngoai.

- Dién tich tudng ngang nho. tiél kiém duoc vat liéu va dién tich.

- B& tri mit bang tuong dot linh hoat, khong bi han ché bdi panen.

Nluroe diem:

- Tudng ngan gilta cac phong tuong dot mong, khi nang cidch am kém.

- Cira s6 md bi han ché.

- Néu la mai déc thi dung g6 wong déi nhicu.

- N¢u la mdi bang thi ton nhicu ximang va thép.

Loai két cau wdng doc chiu lue thuong ap dung nhiéu vai nhi hinh lang gitra.

i — L el | I—
[y |
O S O

Hinh 07.Tuowe doc ol hire

2.1.3. Tuong ngang va tuong doc chiu luc
Madi 1dng déu iy tudng ngang va wrdmg doc chiu luc. Sin gdc thudng chiu lyc theo hai phuong.

C6 khi con dung hinh thirc phan tang chiu luc. Loai nay thudng dung cho nha hanh lang bén.
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2.2. Hé thong két cav khung chiu luc

2.2.1. Khung chiu luc khong hoan toan (khung khuyét)

Trong cdc ngdi nha, ¢6 budc gian tuong déi rong hay mat bang phan chia khong gian khéng theo
mot quy cdch nhdt dinh, h¢ thong ket cau cua nha cé thé 1am hinh thic khung khong hoan toan dé
chia san va mdi. Ngoai viéc lgi dung tuong ngoai dé chiu luc cé thé dung tudng trong hoac cot lam
két ciu chiu luc. Hinh thitc ny mat bing bé tri twong ddi linh hoat, nhung dung nhiéu bétong va
thép hon so véi tudng chiu luc, lién ket giiia tuong va dam phc tap. § nhitng noi dit yéu dé sinh ra
hién tuong tudng va cot lan khong déu, anh hudng dén chat lugng cong trinh (hinkh 08).

2.2.2. Khung chiu luc hoan toan (khung tron)

K&t cdu chiu luc cda nha [a dam va ct, tuong chi 14 k&t cdu bao che, do dé tudng c6 thé dung vat
lieu nhe, 3n dinh chu yéu ctia nha dya vao khung.

Vat liéu lam khung thudng lam bétong c6t thép va thép hodc bing gé. Hinh thic két cau nay (tru
khung gb) it ding trong cdc nha dan dyng binh thudng vi t6n nhidu ximang va thép, do dé chi nén
dung déi vdi nha & cao tang hofic nha cong cong (hinh 09).

Hinh 08. Khung chiy lue khong hoait toan. Hinh 09. Kining chiu e hodn todi.

2.3. Hé thong két cau khong gian

Trong céc nhit dan dung ¢6 yéu cau khong gian 1on nhy rap hat, rap xi¢c, nha an, nha thé¢ thao c6
mai... ngodi cdc phuong dn ket cdu dad néu trén ra, cing ¢ thé dp dung quy luat va nguyén tAc tao
hinh cau tric clia cie sinh thue vt theo phong sinh hoc kién trie nhur:
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- Suon khong gian ba chiéu: phong theo cu tric clia ddu khép xuong dong vat.
- Hinh thic mit xép: phong theo cau tric cha 14 budng, 14 dira.

- Hinh thiic v6 mong: phong theo cdu triic v tring, vo sd, s¢ dong vat.

- Hinh thitc két cau day cang: phong theo ciu triic cia mang nhén.

Heé thong két cau chiu luc khong gian thi cong va cau tao phic tap. Tém lai, chon cédc so d6 chiu
lyc chia nha déan dung. Ngoai viéc chii y dén phuong dién chiu luc, dé dang thi cong va kinh t&€. Vé
phuong dién céu tao can chi ¥ tudng va mdi phai ¢ kha nang cich nhiét va giir nhiét nhit dinh. San
gdc va vach ngan c6 kha nang céch am cao. Hinh thic ciu tao don gian, cdc ciu kién va vat lieu
dung rong rdi, trong lugng cic cdu kién khong 16n qud, hop véi diéu kién thi cong.
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Chuong 1
NEN MONG

1.1. VI TR, TAC DUNG VA PAC PHEM

Nén méng 14 phin dit ndm dudi ddy moéng chiu toan bd hodc phdn 16n tdi trong cong trinh dé
xuong, con goi 1a nén dat. '

Can cif vo céc 16p dat trong timg khu vuc xdy dung cong trinh, ngudi ta ¢ cic phuong an xu ly
nén méng khac nhau.

Trudc khi xay dung phai tién hanh diéu tra thim do, khdo sdt, phén tich cu thé vé chat dat. Tién
hanh thi nghiém x4c dinh cudng do chiu nén ciia nén dat. Pé dam bao cho cong trinh khong bi bién
dang, lin, nit... thi phai thod min dicu kién sau: {ng suat day méng (o,,,) do tai trong cong trinh
sinh ra nho hon hoac bing cudng do chiu nén clia nén dat (R,, - kg/cm?).

1.2. PHAN LOAI
C6 2 loal nén méng:
- Nén mong tu nhién.

- Nén moéng gia ¢ (nhén tao).
1.3. CAU TAO

1.3.1. Nén méng tu nhién

LA nén méng ma ban than né da da kha nang
chiu luc cho cong trinh. Khi tng suat ddy mong
(5,,) do tai trong cong trinh sinh ra nhé hon hodc
bing cudmg do chiu nén cba nén dit (R,,). Néu dicu
kien dia chét thuy vin dam bao, thi ta ¢6 thé xay
dung méng trén nén dat 4y ma khong cin gia c6
(hinh 1.01).

1.3.2. Nén méng gia c¢6 (nhan tao)

Li nén méng mi bin than nd khong du kha

nang chiu luc cho cong trinh, lic nay ta can gia cd —
cho nén méng dé tang kha nang chiu nén clia nén NEN UONG_/
dit. C6 nhiéu cdch gia ¢6, nhung théng thudng hay Hinh 1,01, Nén mdng ne nhién.

dung kiéu nén dat va nén coc.
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1.3.2.1. Nén ddt: c6 hai bién phdp xir 1y nén dat.

Khi cudng do chiu nén clia dal xap xi bing img suat ddy méng, ta tién hanh dam chat dat va c6
thé cho théem da, soi, da dam réi dam chat lai, sau dé xay mong leén trén.

Khi dat qué xau cé thé thay 16p dat xdu bang 16p dat khdc, ¢d kha ning lam vi¢c tot hon. Thuong
la cat to. dat c6 da hoac soi dam k¥.

1.3.2.2. Nén coc

T4c dung ciia coc la lam tang sdc chiu luc cho nén dit. C6 nhiing luc tang cuong chu yéu nhu:

- Luc ma sdt quanh than coc.

- Luc nén cla dat tang lén do dat bi ném chat.

- Phan luc sinh ra & mii coc.

Tuy theo cich lam viéc ciia méi loai coc ma phan ra:

» Coc chong (coc ¢ft).

La loai coc déng xuyén qua 1op dat xdu & trén t6i 16p dit tot, truyén tai trong tryc tiép dén 16p dat
nay. Sitc chong d& chinh cha loai coc nay la phan luc 0 mili coc.

Coc cot 4p dung trong truding hop 16p dét phia tréen day khoang 4-10m. Vat li¢u lam coc cdt
thudng I g6 va bétong cot thép (hink 1.02).

g

4-10m

> 10m

COC CHONG

NEN MONG GIA CO

Hinh 1.02 Hinh 1.03

* Coc ném (coc treo)

La loai coc déng lung chimg trong 16p dat x4u, sic chong dd chinh la lyc ma sat quanh than coc
va ¢6 tac dung ném chat dat.

Dung trong trudng hop 16p dat phia trén day hon 10m. Loai coc nay thi cong phic tap, gid thanh
cao han coc cot. Vat liéu thudng dung 12 tre, g6, cat, bétong cot thép (hinh 1.03).
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1.3.3. Gidi thiéu mét s6 loai coc thong dung

1.2.3.1. Coc tre

L2 loai coc ném, thuong diing cho nha dan dung it tang (hinh 1.04).

Ding loai tre tuoi, gia, loai tre duc, chon doan gdc 6 dudng kinh 70 - 100, dai 1500 - 2500, chat
vt & miii coc. Thong thudng déng 20 - 25 coc/m’,

Coc tre phai dong trong dat 4m, dudi muc ngdm. Néu nén dat kho, tre s& mau bi phd huy.

h - WOK e, -
Y \“::T
| em0-100 .
o
_ - 3
h n coc 1}
5 .
TR
L
/ WOl VAT NHON ;g VY il BT THEP
Hinh 1.04. Coc tre. Hinh 1.05. Coc gd.

1.3.3.2. Coc go

La loai coc ¢ot hay coc ném, thudng ding cho nha dan dung 16n hay nha cong nghi€p.

Ding g6 nhém 4 hoac 5 nhu dé, muodng, trdm... tiét dién 150x150, 200x200 hay g6 tron
#160-320. C6 thé ndi coc bang buldng hoac dinh dia. Ddu coc boc bang dai thép, miii coc cé bit
bing thép nhon. Coc gd dong noi 4m udt ¢ khoi muc (hink [.05).

1.3.3.3. Coc bétong cot thép

L loai coc chong, thuong dung cho nha dan dung nhiéu tdng hodc nha cong nghiép ¢ 1ai trong
I6n. Coc bétong cét thép bén vimg chong duge sy xam thyc ¢lia cdc hda chat hoa tan frong nuée

dudi nén.

Kich thudc coc tuy theo yéu ciu tinh todn, ti€t dién ¢ thé hinh vuong hoac tam gide, dai
6 - 20m va hon nira. C6 thé néi coc bétong cot thép de phi hop vai phuong tién van chuyén vi may
dong coc (hinh 1.06).

1.3.3.4. Coc cat

La loai coc ném, thudng dung cho nha dan dung it tang va khu vire khong c6 nude ngam.

Thudng dung gd, éng thép ¢6 phan mg o mii coc. Nhéi cit timg 16p tir S00 - 700 ré1 tuéi nude dam
chat bang chay hodc dam rung. Coc cit ¢6 duong kinh tir @300 - 500, chiéu dai 1000 (hink {.07).
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Hinh 1.06. Coc bétang cot thip.

Hinh 1.07. Coc cat.



Chuong 2
MONG - NEN NHA VA HE RANH

2.1. CAU TAO MONG

2.1.1. Vi tri, tac dung va dac diém

Méng 1a bo phan dudi cing clia cong trinh, nim khuit dudi mat dat thiét k& Moéng c6 thé lam
biang nhiéu loai vat liéu nhu gach, da, bétong, bétong cot thép. Mong mang toan bo tai trong cua
cong trinh truyén déu xudng nén dat.

Méng 12 bo phan quan trong, khi thiét k€ va thi cong cin phii dim bao cdc yéu cau sau:

- Bén viing, 6n dinh, khong truot, khong nit, lin déu, hinh thic phu hop vdi timg loai dat.
- Vat liéu dung phit hop, dam béo lau bén, chng dugc su xam thuc cha nudc trong dat.
_Kinh t€, két cau hop 1y, thi cong don gian, gid thanh ha.

2.1.2. Hinh dang mong

Moéng c6 tiét dién trén nho, 16n dan vé phia dudi dé giam dén (mg suat. Mong thudng c6 ba bo phan:
¢ mong (tuong méng), than méng (tang mong), dé méng (tang 16t) (hinh 2.01).
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Hinh 2.01. Hinh ddng méng.

- C6 méng: 1a bo phan trung gian, nam st twong nha, thudng 16n hon twong nha, truyén tai trong
(ir tudng nha xudng than méng, ngoai ra con ¢6 tic dung chong lai luc dap clia dat nén.
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- Than méng: 1a bo phan chiu lyc chinh clia mong, duge ciu tao theo i€t dién giat cdp, mai vit
hay chit nhat, phan nay khong duoc 10 ra ngoai mit dat thiét ke.

- Pé méng: 12 phan dudi cing clia méng, c6 tac dung phan bd déu ap luc xudng ddy mong. be
méng ¢6 thé d6 bétong gach v day i 150 - 300, thudng ddy 200, vira tam hop méc 50. bé mong
phai nim sau dudi mat dat thiet k& = 500 dé chong trugt.

Bén dudi méng la dp 16t méng, duge lam bing cat hoic bétong gach va, co tic dung 1am sach ddy
méng va tao mot mat phing dam bao cho viéc xay mong hay dé bétong dé dang.

Mat dat thiét k&€ & cao do tieu chudn dugc quy dinh theo quy hoach cua khu vue xay dung, néu
thdp hon mat dat t nhién phai san di, néu cao hon mat dat tr nhién phai 18p vao (hinfi 2.02).

TUONG BiA | TUONG NtiA

DAT Sa %
. pAT kP vAo / ¢B1 DAT THET KE
B // o et

|

O

Hinh 2.02. Mdr ddt thiét ké.
2.1.3. Phan loai mong

2.1.3.1. Theo vdt lieu

Méng cimg: 1 loal méng duge lam bing cic vat liéu chiu lyc nén don thuan nhu gach, da.
hétong. ..

Mong mém: 12 loai méng dugc Jam bing cdc vt lieu chiu udn 6t (kéo va nén) nhu bétdng
cot thép. ..

2.1.3.2. Theo hinh thirc chiu luc

Mdéng chiu tdi ditng tam: 1a loai mong co hudéng truyén luc thang ding (U trén xudng, trung vao
phan trong tam clia d€ mong, ddp img dugc yéu cdu chiu luc 16t nhal cung voi su phan phoi lyc déu
dudi diy mong.

Mong chin tdi léch tam. Ya logi mong ¢6 hudng truyén luc khong di qua trong tam clia mat phang
ddy méng. Loai méng nay <6 ket cdu phic tap, dp dung 6 nhitng vi tri dac biét nhu khe lin, gitta nha
cd, nha mdi...
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2.1.3.3. Theo hinh ding
Mong cot (méng doc lap): 1i loal mong ddng doc lap, chiu tai trong tap trung. Pugc lam bang cdc
vat licu nhu gach, dd, bétong hodc bétdng cot thép (fiinh 2.03).

MONG COT GACH

MONG COT BTCT

liinh 2.03
Mdnyg bang: ta loal mdng chay dai theo wong, truyén tai trong xudng nén tuong doi déu dan.
Méng bang dugc lam bang cdc loai vit lieu nhu gach, di, bétong, bétdng cot thép. Tiét dién moéng
thudng co hinh chir nhat, hinh thang hoac giat cép. Ap dung cho nha dan dung it tang, ¢é tai trong
khong lon (fiink 2.04 - 2.05).

Hink 2.04. Mdng hang igachy. Hinh 2.05. Mdng bing (BTCT).

Mang be tmong todn dién): 1 loai mong ¢6 dién tich diy méng bing dién tich xay dung. Mdng
be 12 loai méng duge lam bang bétong ¢6t thép. Si dung noi ddt xau, cong trinh ¢6 1ai trong 16n nhur
nhiv dan dung nhiéu ting va nha cong nghiép (hinh 2.06).

Mong coc: gom ¢6 coc va dai coc. Khi nén dat yéu phai chiu tai trong 16n ca cong trinh ngudi ta
dung moéng coc. Mdng coc chia ra Yam hai foai: méng coc chong va méng coc ma sat. Co the diing
coc tre, g6, bétong cdt thép.
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Méng coc chong duge dung trong trudng hop dudi 1dp dat yéu la lp dat ran (dd). dau duéi coc
déng chat vao 1Gp dat rdn vi truyén tai trong vao nd. Nén méng coc chdng khong bi lin hoac lin
khong ddng ké.

Méng coc ma sit duge dung trong trudng hop 1op dat rin ndm ¢ qud sau. Coc ma sdt truyén tai
trong cong trinh vio dat qua luc ma sat gilta dat va bé mat cua coc.

| |
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Hinh 2.06. Mdng bé.

2.1.3.4. Theo vitri

- Méng tudng giira: nim & vi tri hai bén [a nén nha (hinh 2.07).

- Méng tuong bién: nim 6 vi tri mot bén la nén nha, mot bén 1a hé rinh (hink 2.08).

- Méng khe lin: nim & vi tri khe lan chia cong trinh (hinh 2.09).

- Méng b6 he (b6 nén): nm & vi tri hanh lang, €6 wc dyng chan dat dap coa nén nha (hinh 2.10).

_ Miéng ciu 1ao (tudng ngan): nim & vi tri dudi tudng ngén cé bé day 103, cao trén 2000 hodc sat
tedn (hinh 2.11 - 2.12).
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Hinh 2.07. Midnp nemg Qi Hinh 2.08. Mang tiwgng bién.
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Hinh 2.11. Tuong hing Hinh 2.12. Méng cau tao Hinh 2.13. Goc truyén lige ciia mong.
(khone co mong). (reomg ngdn).

2.1.4. Cau tao cac loai mong

Kich thudc tiét dién mong trong con

trong cong trinh, can cif vao vat liéu str dung va dua vao goc truyén luc vat liéu dé thiét k€ mong.

Méi vat liéu c6 mot goc truyén luc khéc nhau. Ky hiéu la o (hinh 2.13).
- Méng gach: a = 30°
- Méng da: o = 26 - 30° (phu thudc vao mac vira xay).

- Méng bétong: o = 30 - 45° (phu thudc vao mac bétong).

g trinh dugc tinh todn trén co s& i liéu co ly nén dat, tai



2.1.4.1. Mong cung

La loai méng dugc 1am bang cdc vat liéu chiu luc nén tot nhu gach, dd, betong nhung chiu uén
kém, tng suat sinh ra [4 dng sudt nén don thuan.

Tiét dien méng hop 1y 13 cdc cAp giat clia méng bam sdt goc truyén lyc d€ dam bao kha nang chiu
luc va tiét kiem vat ligu.

« Mong guch

La loai méng phd bién vi thich hop k¥ thuat xay dung phé thong va sir dung loai vat licu re 1ién,
c6 nhi¢u & cdc dia phuong.

Moéng gach duge sit dung hop 1y khi chi¢u rong d&€ mong nho hon 1500. Ding gach dac 2 mdc 75,
o6 kich thude ticu chudn 220x105x60. DE phd hop véi kich thude vién gach mach viva lien ket ding
va npang day 10,

P& méng thuomg duge xay 3 16p gach day 210. O noi kho rdo thi c6 the lam bang bétong gach va
hoac bétong da dam ddy 150 - 300, médc 50 - 100 (thudng day 200). Day 16t cit dam chat day 50 - 130
hodc dé betong gach v day 100, mac 50.

Khi thiet k&€ méng ta cdn ¢6 cdc 0 licu:

- Chiéu rong ddy méng: B,

- Chiéu cao mong: H

m

- Chiéu day tudng: b,

Méng doi ximg: kbi thiét k& mong doi xing can luu ¥ cdc cdp giat (hindt 2.14).

- Chiéu rong: cdp dudi bing cap trén cong 115. (115 =105 + 10).

- Chiéu cao: 12 boi s6 cuia 70 dé chidn gach (70 = 60 + 10).
_ Cic bac giat thong thuong: 70 - 140 -...-70 - 140 - 210.
b
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Hinh 2.14. Méng doi xting. Hinh 215, Mdng léch tdam.
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Mdng téch rdm: khi thiét k€ moéng 1éch tam can luu ¥ cdc cdp giat (hinh 2.15).

- Chi¢u rong: cap dudGi bang cép trén cong 115, (115 = 105 + 10).
- Chicu cao: 1 boi 8 clia 70 dé chidn gach. (70 =60+ 10).

- Cdc bac giat thong thudng: 140 - 210 - 210-...- 210.

Mang da

La loai méng pho bién trong nha dan dung thip
tang, nhat 1a tai cdac dia phuong cd nhiéu dd. Do kich
thudc coa da khong déu nhau cho nén bé day clia ¢é
maéng 2 400, déi véi méng cot bé day clia €6 mong 2
600. Chicu rong bac giat bang 1/2 chiéu cao bac giat
{b/h = 1/2), chiéu cao bac giat thudmg lay tir 350 - 600
{hinh 216 - 217 -2.18)

Khi xay can chil y cac mach vita ngang phdi clng
nam trén mot mat phing ngang, tranh d4 chén nhau
khi chiu luc, mach vira ding khong dugce trung nhau
dé trdnh bi nat theo chiéu ding, dd cong va dai
khong duge dung vi dé bi pdy, gap dd 16m thi dat
chiéu 16m xudng dudi dé vién da on dinh, mach vita
khong nén day qua (véi dd hoc mach vita xay la 30,

VOl gia ¢ong mach vira xay la 10}
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Hinh 2,16, Many Jda.
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« Mong bétiong:

La loai méng ding ximéang lam vat liéu lién ket vGi cac cot lieu khdc nhu da dam, soi, cat, gach
V... tao thanh. C6 thé sir dung cho nha ¢6 tai trong 16n hoac modng sau.

D6i v6i mong bétong ¢6 the tich 16n (nhu moéng cla nha cong nghiép), c6 thé thém dd hoc vao
bétong., goi 1a bétong dd hoc. Tong the tich da hoc c6 thé chiém 30 - 50% th¢ tich moéng. Kich thude
moi vien da hoc khong duge qua 1/3 chiéu rong mong, dudng kinh khong lon hon 300, khoang
trong gitra cac vien da hoc khong nho 40.

Méng thudng o6 dang hinh thang hodc giat cap (hinh 2.19 - 2.20).
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Hinh 2.19. Mong béting Hinh 2.20. Mdng hétang

Lhong car thép finh thang. khong cot thép gidt ¢dp.

2.1.4.2. Méng mém
L2 loai mong duge 1am bang bétong cot thép. €O khi nang chiu udn 16t (bao gom kéo, nén). Ap

dung cho cong trinh ¢6 tai trong 16n, nha nhidu ting, & noi dat xau.
D¢ tiét kiem c6 thé chi d6 bétong c6t thép phin than mong, con phia trén xdy gach hoic da.
Lam phing ddy moéng bang cdt ddm chit ddy 50 - 100, bétong gach va ddy 100, mic 50 hoac

betong da 4x6 mac 100 (hinh 2.21 - 2.22 - 2.23-2.24-225)
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DAY 100

Hinh 2.25. Mong bétong eo1 thep lap ghép.

2.1.5. Cac vi tri dac biét coia mong

2.1.5.1. Méng khe lin: khe lun chia cong trinh ra lam cdc phin déc lap tir mong dén mdl dé dé
phong lin khong déu gay phd hoai cang trinh. O vi tri khe ftin, méng va tuong phai tach ra va chiéu
rong khe ha tan thuong 1 20 - 30 (hinh 2.26 - 2.27 - 2.28).

Vi tri khe Iin thuting duge dat ¢ cde vi 1ri:

- Khi chiéu dai nhi trén 40m,

- Cong trinh chiu 1ai trong chénh 1éch.

- Nén dat yéu, cé do 1on khac nhau.

- Thoi gian xay dung khac nhau.
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Hinh 2.27. Khe Hin kiéu con son (Mot bén 1 khung mot hén 1a két cdu hdn hop ).
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Hinh 2.28. Khe lin Kiéu con son (Hai hén da két edu hon hop).

2.1.5.2. Mong khe co ddn (khe nhiét do)

Do nhiét do thay doi lam cho nha ¢6 thé bi dan nd. Nhiing cong trinh dai can phai lam céc khe co
din dé tudng, san, mai cé thé din nd wr do duge. Khe co din phan cong trinh thanh cdc phan uf phin
trén clia mong dén mai. O khe co din tai vi tri méng duge lam chung, nhung tai vi trf tuomg phai
tach ra va chiéu rong khe co din thudong 1a 20 - 30. Khoang cédch gilta cdc khe co dan tuy theo loal
két cdu va vat liéy, tir 15 - 40m. Khe co din va khe ldn thudng két hop véi nhau (hink 2.29 - 2.30).
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Hinh 2.29. Mdng khe co ddn (i cor). IHinh 2.30. Mdnge khe co ddn (7 pong).

2.1.5.3. Mong tiép giap voi mong cit

Khi nha m&i lam 1i€p gidp véi nhit cil c6 thé sit dung tudng hoi cla nha cd lam tudng ngan cach.
Song phai c6 khe 1an ché tiép gidp, vi nha mdi xay chua on dinh s€ lin nhiéu. Pé tranh anh hudng
dén phin nhi cii, méng nhd mdi phai cich moéng nha ci 20 - 30. Cic cp gach cla méng nha mai
cao hon cdp gach clla méng nha cii khoang 100. Hoac lam méng mdi cach méng cu mot khoang
nhat dinh. sau d6 diing dim céngxon lao ra d& 1dy dam d& tudng va xay nha mdi lén trén dam dé
lwong {(hinh 2.31).
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Hinh 2.31. Méng tiép gidp gitta nha ofi - nha mor.

2.1.5.4. Méng qua ho

Khi méng phai xay qua cic hé nhu hé ao, muong rinh thi tuy theo hé to hay ho nhéd ngudi ta ¢o
cdc cdch gial quyét khdc nhau:
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- H6 nho tir 1000 - 3000 thi vét sach bun dé ¢t dam chit rdi xay tuong lén tén, wy trudng hop
cu thé ¢ the xay thém cuén hodc gdc dam betong cot thép (hinh 2.32).

_ Hé 1én hon 3000 ding méng doc 1ap, xay cudn hoac gac dam bétong cot thép. sau dé xdy tuong
phia trén (hinh 2.33 - 2.34).

LTy R L_,_L_rELIZL_._J phakagar
- L_ _LTUGNG YAY T —I—r* 1 _'_L L TU()NG GACH:[

Hinth 2.32. Mdng qua hd nho Hinh 2.33. Mong qua hi'lon Hinh 2.34. Méng qua ho'lon
{>=3nm - dam BTCT)

{edm - cuon gach) {>=3m - cuin guch)

2.1.5.5. Mong trén suon doc

Khi lam nha trén suon déc thi cao do ddy méng khong cing nim trong mot mat phang ma nam
theo hinh bac thang. D¢ déc khdc nhau thi giat célp khac nhau. '

- Trudng hop dat c6 do sut I6n, néu do cao giat cdp d&€ mong khong nho hon 360 va khong 10n
hon 500, do dai cap giat 16n hon 1000 thi giat cdp thong thudng (hink 2.35).

- Trudng hop dat ¢é do sut nhd, néu do cao gidt cip d€ méng = 500 thi gidt cdp cao (hmh 2.36).
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Hinh 2.35a. Gidr cdp kicu thong ihieing.
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Hinh 2.35b. Gidt cap Eiéu thong thieong (do cao gidgt cdp dé mang H »= 360),
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Hinh 2.36. (it cap cao (do cao gidl edp démong H »= 500).

2.1.6. Chéng am va chéng thim cho méng

2.1.6.1. Chong dm cho tuong
Méng nha fuon luon am do nude trong dat dan lén lam
am tong, mat tong bi phd hoai, vira trdt bi bong va anh . I :
J e T e T - VA CHONG THAM P | _TUoNG WA
hueong 161 diéu kién vé sinh trong nha. Vi vdy phai chong XM MAC 75 DAY 20\, -
I 2% 10,000
Sl 4;_ e

am cho tudng bang cach ldng mot Idp vita ximang mdc 75,

day 20 & mat ¢d mong tiép gidp vdi wong nha. Néu ¢6 ddm SNSRI e
¢6 méng bing bétong cot thép thi khong cin lang vita E 3
ximang nita. Néu nha c¢é tang ham, ¢o san bang gb thi 1ép
chéng am phai ¢ dudi dim chéng muc cho san (hinh 2.37).

2.1.6.2. Chong tham cho cong trinh ngdm

Thong thudng trong cdc cong trinh lam tang ham hoac
cac bé chia thi cdn phai xi 1y chéng thim tuy muc dé cin
thié1 va trudng hop cu thé. Hinh 2.37
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o Trucmg hop muge nuie ngam duci nén ting hdm: trdt vita ximang méc 75, day 25 & mat trong va
nen tang ham. Trdt 1am hai 16p: 16p thi nhat day 15 c6 khia qua tram doi kho, 18p tha hai day 10 (hinh 2.38).

Truong yéu céu chéng thim cao hon, ¢6 thé phia trong bd dd mot 16p bétong chéng thim day 40,
mdc 200. phia ngoat dap dat sét day tir 300 - 400.
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| L8P BTGV (BT DA 4x6) DAY 100
Lde BAT TV NHIER

g
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DANH D0 DlC 0.7% ¥ PHIA
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CAT DEN TUdl NUGC 0w K

CAO DO
DAY MONG

Hinh 2.38. Muc nuoe ngdm xudt hién ngang nén ting ham.

» Mitc midic ngdm cao hon nén ting ham: 1am ha thap muc nudc ngam bang cdch lam hé thu
nudc, déng thoi phia ngoai dip dat sét day 300 - 400. Phia trong ldng vita ximang hai 16p hoac dé
bttong cot thép day 40, mac 200 (hink 2.39 - 2.40 - 2,41 - 2.42- 2.43).
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Hinh 2.39. Mitc miede ngam xudt hién cao hon nén tdng him.
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2.L.7. Gidi thiéu mot s6 méng dién hinh
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2.2. CAU TAO NEN NHA VA HE RANH
2.2.1. Nén nha

2.2.1.1. Do cao

Thong thudng nén nha cao hon mat dat thiét k& dé tranh ngap nudc va am thdp. Do cao phy thudce
vao quy mo, tinh chal va yéu cdu ctia timg cong trinh, phu thudc vao quy hoach chung cta khu vuc,
nhung 16 thiéu nén nha phai cao hon mat dat phia ngoai la 300.

- Nén nha mot tang 13i thiéu cao hon 300.

_ Nén nha nhiéu tang ti thidu cao hon 450.

2.2.1.2. Cdu tao nén nha

Bao gém cic 1dp cau tao: 16p mit nén, 16p chiu luc, 1dp dét ton nén va 16p dat tr nhién.

Lép mat nén: ¢6 téc dung 1am sach, dep cho nén nha. C6 thé 14t hoac ldng (hinh 2.54 - 2.58).

- Ldng vita ximang méc 75, day 20, cé thé danh mau hoac khong danh mau bing ximang
nguyén chat.

- Lat gach Bt Trang (1a nem), 6 kich thude 200x200x20 hoac 300x300% 10, 16t vita mac 50, day
30. mach via day 10.

- L4t gach ximang, c6 kich thudc 200x200x20, 16t vita ximang mac 50, day 30, miét mach bang
ximing nguyén chat day wr 1 - 2Zmm.

- Lit pach granitod, c6 kich thudc 200x200x20, 1at nhu gach Ximang.

- Ldt gach chi 220x105x60 ¢6 thé via nghiéng hay dat phing. L6t vita ximang S0. day 20 - 25.
mach vira day 10.

~ Ldng granitd, vifa tron bang dd hat lyu véi bot mau va ximing trang. C6 thé lam nhiéu mau
khic nhau.

Ngoai ra mat nén c6 the ldt gach hoa cao ¢dp véi nhicu kich thude hoac lat da x¢, go ...

Lap chiu lue: ¢6 tie dung chiu lue cho nén nha. Thuong la bétong d4 dam hoac bétong gach vo
viFa tam hop méc 50 - 75, day 100 - 200, trudng hop dac biét co thé dung bétong cot thép.

Lop ddt ton nén: ¢6 tac dung 16n cao nén nha dén do cao thiét k€. C6 thé dung dat sét, dat sét pha
it dé timg 16p day tir 150 - 200 hodc cdt den, tuéi nudc dam ky (vét dam sau trung vét dam trudc
172 mat dam). Trude khi dam can phai don sach ric, cdc loai ¢, géc cay, min rac... dé chong sut
nén va phong maot,

Lép ddt tie nhién: tring voi mét dat thiet k¢ 0 cao do tiéu chuan.

2.2.2. He ranh

Xung quanh nha thuong 1am via he d€ di lai, via he con c6 téc dung trinh x6i 16, lam gon. lam
sach, tang vé dep clia nha. Ranh ¢6 téc dung thu nude mua, nude sinh hoat cua cong trinh.

He ¢6 thé ¢6 rinh hodc khong ¢6 ranh. Mat he doc 1 - 2% v¢ phia ranh thu nudc.

Riinh ¢6 thé ¢6 nip day hoic khong cé nip ddy. Ranh c6 thé xay gach, cling co thé dé bétong

gach v& réi lang vita ximang. Long ranh d6c 0,1 - 0,2% v¢ phia hé ga thu nudc {hinh 2.59 - 2.70).
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Chuong 3

TUONG - COT - KHUNG

3.1. CAU TAO TUGNG

3.1.1. Vi tri, tac dung va dac diém

Tudng 1a bd phan quan trong trong cong trinh kién tric. nd [d b phin thang ding ndm tir nén
cho dén mai. C6 chikc ning 13 két cu bao che, ngan cich giita cdc khong pian va la k¢t cdu chiu lye
trong nhitng cong trinh tuong chiu luc.

Tudng chiém khoi lugng vat lieu tuong déi 16n. Chi yé€u chiu nén, ngodi ra con chiu cac luc
ddy ngang cua id, bio... Thudng duge xay bing gach, dd hay bétong cdt thép. Be day ciu tudng
phu thuoc vao chiéu cao, tii trong cong trinh. vat héu va hinh thace ket cdu.

3.1.2. Phan loai

3.1.2.1. Theo vi tri

- Tudmg trong nhit: d¢ ngan chia khong gian trong nha hodc dé chiu lyc.

- Tudng ngoai nha: dé bao che, ngin mua. chin gid, cach nhiét, cdch am hoic dé chiu lyc.
3.1.2.2. Theo tinh chat chiu luc

- Tuong chiu lue: 13 tudng mang 1ai trong cla sian, mdi. cua nguoi, do vit.. trong cong trink
truyén xudng v mang tai trong cua ban than.

- Tutmg khong chiu luc: ¢6 tic dung ngan chia Khong gian trong cong trinh vii mang tai trong cua
ban than.

3.1.2.3. Theo vit liéu xdy ding

- Tudng gach: diung gach dat nung, gach xi, gach bétong, gach siticat...

- Tuomg di: dung nhimg phién dd da gia cong hodc chua gia cong dé xay tudng.

- Tuong bétong ¢l thép: ¢6 thé dimg nhiing dm beétong ot thép dac sin hode do tai chd dé
[um tuomg.

3.1.2.4. Theo bién phdp thi cong

- Tudng xay: ding vita licn két cdc vién gach lai véi nhau bang phuong phdp thi cong d¢ thanh
tuong (tudng gach, wong da).

- Tuodng toan Khéi: ding ¢op pha dé do bétong tui chd.

- Tudmg lip ghép: ché tao tai cong xutng hay tai cong trudng cic tdm tuong, lién ket gilfa cdc
tiam tuoing ¢6 thé 12 han hodc ding bulong.
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3.1.2.5. Theo tuong tinh chat ddic biét
- Tuong chong phéng xa.

- Tudng cach am, cach nhiét.

- Tutng chong tham.

3.1.3. Cau tao mot s6 loai tuong

3.1.3.1. Tuong gach
* Titomg gach chin hee (hinh 3.01).
1.2 tudng mang 1ai trong cla san, méi. cia nguoi, do vat... rong cong trinh truyén xuéng va
mang 1ai trong cua ban than.
Chiéu day ctia tudng gach 18y kich thude cia vien gach lam tiu chudn, thong thuong chiéu day

idng 2 220.
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- Nha mét tdng ma budc gian nho ¢6 thé xay tuong 105, nhung tai vi tri gdc vi kéo va dam thi
phai bé try va véi chitu dai tudng = 3m thi phidi bé try dé tang kha nang chiu luc cho fuong.

- Nha ti | - 2 téng thi ¢6 bé day tudng 2 220.

- Nha 3 ting thi ¢é bé day tudng bang 335 cho ting dudi, tang trén bang 220.

_Nha 4 - 5 tang thi c6 bé day tudng bang 335 cho ting | - 2, con céc tang trén bé day tuong bang 220.

Néu twdng 220 ma mang ti trong nang thi ¢6 thé b3 tru (hinh 3.02).
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Khi xay tuong cin dam bao cac nguyén tic:

- B¢ mat chiu luc ciia tudng phai thang géc v6i hudng truyén luc.

- Vat liéu xay phai ngang bing. thang ding, mit phang. géc vuoéng. Mach vira ding hang trén
khong triing v6i mach vita dimg hang dudi.

- Mg vita phit hop véi yéu cdu chia timg loai twong. Khéi xdy dam bido dac chac. on dinh.

Mot 6 hinh thitc xay weang: (hinh 3.03 - hinh 3.11)

XAY TUONG GACH BAC QUY BINH MACH VA PUNG VA NGANG
(GACH XAY NGANG VA &Y DOC)

Hinh 3.03 Hinh 3.04
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Hinh 3.07. Twdnre o cach v
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Hinh 3.08. Twing mot gach rudi, Hinh 3.09. Twing hai gach.

Hink 3.1, Twcmyg xdy nant doc morngang. Hink 3.1 P xay bu doc el neany.

= Taeong gach khong chin hee:

Li tudng chi chiu tai trong cha ban than va c6 tdc dung ngan chia khong gian trong cong trinh.

- T g 60

Thudng ding dé phan chia khéng gian nho nhu khu veé sinh, xi, tam, ticu...

Khong nén xay cao qud 1200. Néu xay dai hon 2000 phai lam thém cot gb hodc do cot bétong
cot thép dé tang cudng do bén vimg cho tudng. Tai vi tri i€p gidp vdi ¢t tang cudng phdi bo tri rau
thép @6 vi diing vita Ximang dé xdy. Tudng 60 thuong dugc xdy bang via méc cao (hink 3.12).
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Hinh 3.12. Tuong 60

- Tiomg 105

Thudng dung d¢ ngan chia khong gian cac phong trong cong trinh, xdy wdng bao, tuong rao. Co
thé xay ling hoac sat tran.

- Néu xay cao hon 2000 hoac sat tran thi tang mot phai xay trén moéng cdu tao, ¢ cic tang trén
phai xay trén dam (hinh 3.13).

- Néu xay Wmg, thip hon hoac bang 2000 thi ting mot xay truc tiép trén nén, § cdc tang trén xay
truc 1iép trén san (hinh 3.14).

N )
% j %
. 'k
B BT sAN % 18T SAN
7R AT 2 P ITI IS IS,

|

1‘ ‘B -
| i .
L_ 10;000 ﬁ _J}Q,CLIQ

%' T l— 360' —J> ? ?

Hinh 3.13. Tuong 103 (xdy cao > 2000 dén sdi fren ). Hinh 3.14. Tiwong 105 (xdy cao <= 2000).
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Chu ¥ khéong nén xay cao qua 4000. Néu xay cao tir 2500 - 3000 thi nén c6 giang ngang, néu xay
dai tr 2500 - 3000 thi nén bé try dé tang cudng do bén vimng cho tudng (hinh 3.15).
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THinh 3.45. Tuonyg 105

- Mot & loai weong khde (hinh 3.16 - 3.20).

- Tudng lan can: 13 loai tudng xay cao tir 800 - 1000 dé bao v¢ va trang tri. Co thé sdng tao nhiéu
mau khdc nhau. C6é thé xay 105 hoac 60, phia trén phai do gidng bétong ¢t thép.

- Tudng hoa trang tri; 12 loai tudng diing dé trang tri cdc vi tri thich hgp trong ¢ong tinh, ngoai ra
con diing dé thong thodng.

- Tudng gach réng: (A loai tuong diing gach 2, 3, 4... 16 d€ xay vdch ngan gilta cdc budc gian. Co
lac dung cach nhiét, cach am tot, tdi trong nhe.

- Twdng béténg cdt thép diic san: ¢d bé day mong, tiét kiém duge dién tich, thi cong nhanh nhung
g14 thanh cao.

Hinh 3.16. Twing ¢ khodng rong o gitia,
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Hink 3.18. Twong nhidu lop
6 Lop khang khi o gota,
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3.1.3.2. Tuong da (hinh 3.21 - 3.22).

La loai tuong dung dé xdy mong va xay tuong him, ngoai ra con dung trang tri. C6 thé diing dd
hoc hoac dd ong dé xay tuomg. Tudng dd c6 chiéu day t6i thiéu bang 400. Cau tao tudng phai dam
bao chiu luc 161, d& xay, bén, dep. Khi xay tuong d4 phai dam béo céc diéu kicn:

- Xay thanh hang: cdc mach viia ngang phai cing nam trén mat phang ngang dé tranh dé bj truot
khi mach bj nghiéng.

- Céc mach vita ditng khong dugc triing nhau dé trinh bi nit theo chiéu dimg.

- Thé da xay phai nim ngang: c6 nghia la thing géc voi hudng tac dong cha luc (doi véi dd sic
nén ngang th t6t hon sdc chiu nén doc thg).

Hinh 321, Vién cdn goe nidny da. Hinh 3.22. Tuing dd.

- D4 cong va dai khong duge diing vi dé bi gy, gap da 16m thi dat chi¢u 1dm xuong dudi dé vién
da én dinh.

-~ goéc wmg nén dung nhitng vien dd to dé cau hai diu tuong fai dim bdo lien ket duge chat
¢he. Cit cao 1000 thi ¢é mot vién dé to dé cau ngang hai dau tuong.

- Mach vifa khong nén day qud, ddi véi dd hoc mach vira xay la 30, déi véi gia cong much vira
xay la 10.

Tuy theo kich thudc clia vien dd md quyét dinh céch xay. Xay theo hang dp dung cho cic vién di
¢6 kich thudc déu nhau. Xay khong theo hang dp dung cho cdc vién di cé kich thudc khdc nhau.

52



3.1.4. Cac bé phan trong tuong

3.1.4.1. Gidng twong (hinh 3.23).

Giang wamg thudng duge b tri dudi tim san (n€u la nha lap ghép) va dudi duoi mdi (néu 1a nha
| tang mdi lop ton hodc lgp ngéi). Doi véi cong trinh c6 tuong tuong déi cao, ¢6 nhiéu 16 clra, tang
trén cé tai trong Ién thi phai bé tri thém gidng trong & khodng giifa tang nha.

Giiing tuong cé tdc dung giang giit toan bo khdi tudng xdy clia nha. Thudng dugc lam biang
bétong cot thép. Chiéu rong gidng tuimg bang chiéu rong cha tuong. Chiéu cao giang tudng lay theo
tinh 104n vA chan gach, thudng day 70. C6t thép gidng tudng dung thép @8.
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Hinh 3.23. Vi i gidng hong.
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3.1.4.2. Lanh t6

L4 bo phan nam phia trén cilta $6, ctta di. 6 tréng. .. ¢ tic dung d& mang tuong phia trén.

Lanh t6 ¢6 nhidu loai, tuy theo khiu do khédc nhau. tii trong khdc nhau va hinh ddng cua 16 tuong
ma chon lanh to. Thuemg c6 cdc foai lanh 16: gd, gach. gach c6t thép, thép va bétong cot thép.

Lanh 16 gé: dung gé hong sic nhém 4 hoac S, hai dau quét hac in chon vao tudng.

Lanh 16 gach: dung cho nha cip 3. Khi bé rong ctta nhé hon 1200 ding lanh to gach via bang, via
ding, vién gach cudi hang via phai an sau vdo tuong 2/3 gach. Khi bé rong cira nho 1500 dung lanh
t& gach via nghiéng, vién gach cuéi hang via nghiéng 100 - 120 (hink 3.24 - 3.28)

VEN GACH CUDI HANG A

chu TAD cu’r: VIEN GACH VIEN GACH VIA NGHIENG NGOAI CUNG
CUB HANG A
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Hinh 3.24. Lanh 16 via diing. Hink 3.25. Lanh 16 via nghiény.

|
100-124
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Hinkt 3.26. Lauh 1o vach cuon vom, Hinh 3.27, Lanh 16 gach cuon vom. Hink 3.28. Lanh 16 gach cudn thany,

Lanh 16 gach 6t thép: 1a loai lanh t6 xdy nhu lanh t6 gach thong thuong. Trén 16 cira pht mot 16p
vira ximang madc 50 - 75, day 20 - 30, trong dat thép @6 hoac thép ban 20x1, cd /2 gach dat mot
thanh, hai diu c6t thép uon cong dat sau vao tudng it nhdt 1 - 1,5 gach. Phia trén diing vita ximang
cat mac 50 xay cao tu 5 - 7 hang gach va cé dé cao khang nho hon 1/4 chiéu réng cua 16 cira. Loai
nay thich hgp vdi clta ¢é chiéu rong nho hon 1500 (hink 3.29).
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fiinh 3.29. Lanh 16 gach cor thep, Hinh 3.30. Lavh 10 b6t cof thap,

Lanl 16 thép: trong luong nhe, vugt duge khau do 1dn, thudng dung thép hinh, loai nay it dung vi
khong can thiét va dat tién.

Lunh t6 bétong o6t thép: theo phuong phép thi cong ¢6 lanh 16 bétong ¢t thép do tai chd va lanh
to bétang ¢t thép lap ghép (hinh 3.30 - 3.31).
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- Lanh (6 bétong cét thép dé tai ché thudng cé chiéu rong bang chiéu rong cua tudng. Chiéu day
va 86 luong c6t thép trong lanh t6 do tinh todn quyét dinh. Khi twdng lén hon mot gach thi chigu
rong cua lanh t6 khéng cén bang chiéu rong cta tudng, lic nay lanh 16 c6é thé lam hinh chit L.
Trudng hop san d6 tai chd khi do cao ca lanh té va d6 cao clia san gan bang nhau thi c6 thé két hop
d& san va lanh 6 lam mot.

- Lanh to bétong cot thép lap ghép ¢é wu diém thi cong nhanh, c6 thé vuot dugc cdc khiu do 1on.
Tiét dién cha lanh to thuong 13 hinh chir nhat, nhung doi khi 1a hinh chir L. Chiéu rong cua lanh 0
Iy bang chiéu day cia tuang. con chiéu cao 14y theo boi s6 cla kich thude vién gach (bang chiéu
day ctia 2, 3, 4 vien gach). Lanh 0 duoc chon sau vao tuong tir 1 - 1,5 gach, nhung khong duoc nho
hon 1/15 chiéu rong 16 cira.

Leanh 16 két hop gidng titong: néu trén mat tuong c6 nhiéu 16 clra ma chiéu cao coa gidng wong
cich mép trén cua cita nho hon 600 thi giang tudng ¢4 the giat cdp, ha xudng ket hop thanh lanh to.
Khi qua cua giang tudmg lai giat cdp 1én vi tri dudi ban san (hinh 3.32).

chue TUING

LANH T8

640 |

7

|

Hinh 3.32. Gidne ticong két hop o 16

3.1.4.3. Cuon gach, da (hinh 3.33 - 3.37).

C6 ¢au tao pidng nhu lanh t, cudn la bd phan ndm phia trén clra s6, cita di, 6 tréng... 6 tic
dung d& mang tudmg phia trén. Thudng duge lam bang gach hoac dd. Cudn chiu luc nén la chu yéu,
ngoii ra con chiu lue dap & hai ben. Chan cudn chiu tai trong phia trén de xudng.

VIEN GACH VIA NGHIENG NGOAL CUNG
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Hinh 3.33. Cudn 1 win. Hinh 3.34. Cuon | 1im.
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Cudn cé ban kinh nhod nhat 12 bing 1/2 chiéu rong 16 clra, ban kinh 16n nhat la loai vo han (cuén
thing). Do cao clia cudn bing 1/2 - 1/12 chiéu rong 16 cira, thudng 1ay bang 1/8 chiéu rong 16 cua.
Cuén c6 do cong 16n nén diing gach xién, cudn ¢6 do cong nho dung gach thong thuong.

Gach xay cudn vuong géc véi duong 4p luc. Dinh cudn la vién khéa (vién I€). Mach vira quy vé
tam. ché 16n nhat khong 16n hon 25, chd nho nhat khong nhé hon 5. Vira dé xay cudn thudng 1a vita
ximang hodc vira tam hgp mac 50.

Cuén thich hop véi véi 16 cira rong tir 1500 - 18060.
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Hinh 3.36. Cudn két hop lanh 16,

Hinh 3.37. Gach xdav cudn phdi viedng géc vor duong ep lur.

3.1.4.4. O vang (mdi hat)

La bo phan nam phia trén clra s6. ctra di ding dé che mua, che nang hat vao cua... () vang duac
lam bang bétong ¢t thép, cé thé két hop dd lién véi lanh 16 hoac do roi. O vang dua ra khong 16n
hon 1200, thudng ¢6 ciu tao kiéu congxon, mot ddu ngam vao tudng, day tr 60 - 80. Mat trén o
vang phai trat déc 1 - 2% dé thodt nude. xung quanh ¢6 g& méc nude (hinh 3.38).
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Hinh 3.38
56



3.1.5. Cau tao mat tuong

Lop mat twong lam nhiém vy bao vé than tuong nhu chong anh hudng cha mua, nang, gid va cic
anh huong cé hai cua vat 1y, hoi hoc hoac phd hoai khic do con ngudi gay ra. Ngoai ra con lam
nhiém vu trang tri cho cong trinh thém dep, sach sé.

3.1.5.1. Mat tuong ngoai

- Mt wong khong rdt: x4y gach trian khong trit viia, mat tudng yéu cdu phai xay thiang, gach a1,
vuong thanh sic canh, khong cong, khong sitt mé, mach vita phang va déu. Dé nude mua khong tham
vio qua mach vita thi I6p viia xay nén ding vita ximang méc cao. Lam mach vita 18i hoac 16m. Ap
dung cho nha tam hoac nha cé yéu ciu nghé thuit cao. Diing pach mac, gach Gieng Day (hinh 3.39).
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Hinh 3.39. Mar nionge ngodi khong trdt.

- Mat tutng trat: thudng trat lam hai 1dp. Lop thit nhat ¢6 tdc dung so bo [am phang mat tuong,
sau d6 trdt 16p thit hai. Téng chiéu day cua vita trdt tir 15 - 20. C6 thé trdt thong thuong, trit da ria
hoac trdt granitd. DoL véi trudng hop can chong tham thy trdt lam hai [dp, 10p thit nhat trit via
ximang mac 50 - 75 khia qua tram, doi kho roi méi trd [Gp thit hai, sau dé ddnh mau bang ximang
nguyén chat dé chong thim. Thuong s dung ¢ nhitng nai nhw mat he rinh. mang nude, séno, khu vé
sinh. bé nuée, bé phét...

- Mat tudng p: thudng dung cic phién dd, tAm granitdo ddc sin, gach thé d¢ op mat ngodi ca
tuong (hindt 340 - 343).
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Hinh 3.40. Mt neing op dd feim day.
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THinh 343, Cide bar sir divre Jd6 op o,

3.1.5.2. Mdt tuong trong:

Do yéu cdu vé& sinh thuong ding wdng trit vira, moi cdu tao gidng nhu twdng ngodi ¢é trit vira.
Cén luu ¥y mot 86 dieém khi trat trding trong:

- Tudng ¢ khu vuc ¢6 nudc nhur khu vé sinh, thm, xi nén diing vira Ximang mac cao trat cao 1600
hoiic cé the 6p gach men dé chéng tham.

- Goc, canh twong nén trat bang vita ximang méc cao dé tranh st mé khi va cham.

- Chan tudng nén trdt bing vira ximang, 6p gach hoac 6p gé (hinht 344 - 3.47).
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WA TRAT TUONG NAC 50-75 VA TRAT TUONG MAC 50-75

of Gp crAN TUONG DAY 15-20

60 8P cHAN TUONG DAY 15-20
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Hink 3.44. Chan nong op v, Hinh 3.45. Chdn tong 6p van.
WA TRAT TUGNG MAC 50-75 N WA TRAT TUONG MAC 50-75

CHAN TUONG VUA XM MAC 50

0P GACH ¥M HOAC TRAT GRANIT

HEN NHA LAT GACH

150-200

{NEN NHA LANG YDA XM

\\\lf\\\ AN TR
Hink 3.46. Chan niéimg op gach ximdng. Hinh 3.47. Chan tiong traf vita,

3.2. CAU TAO COT

3.2.1. Vi tri, tac dung va dac diém
La bo phan ddng doc 1ap chiu luc nén ddng tam hodc léch tam. Ti€t dién c6 thé 12 hinh tron, hinh
vuong, hinh chit nhat hoac da gidc. Vat li¢u lam cot ¢6 thé 12 gach, dd, gb, thép, bétong cbt thép.

3.2.2. Cau tao mot so loai cot

3.2.2.1. Cét go
Dung trong cong trinh tam thoi hodc cong trinh ¢én trang tri. Ti€t di¢n ¢6 thé tron (100 - 200)
hoac vuong (100x 100, 200x200).

Lien két chan cot bang bat thép, chén sdn trong bétong lam mong. Khi chon ¢t cin chéng am
cho chan ¢t bang cédch quét hic in (nhua dudng) hoac k& chan cot bang d4. Néu phai noi cot thl mat
néi phai vuong géc véi truc ctia cot hoac noi theo ki¢u chir Z.
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3.2.2.2. Cot gach

[.4 Yoai cot thong dung. Dung gach mdc 75, xay biing vita tam hgp mdc 50 hoac vira ximang. Tiét

di¢n ¢ot phu hop voi kich thude clia gach nhu 220x220: 220x335; 335x335; 335%x450. .. (hinh 3.48).
|
i i
o - 335
. SN ; 335 L 430

Hinh 348, Mat s hinh thie o8 saeh thieome divns.
3.2.2.3. Cot gach cot thép
D¢ tang cuong kha nang chéng uén va chéng rung dong cho cot gach ngudi ta phdi hop thém cot
thép. Ding thép tron hoac thép hinh. N&u dung thép tron, ¢t thép ¢6 thé bao ngoai cot. Néu dung
thép hinh 1. L, U ¢4 thé dat trong cot. Cot gach c6t thép thudng xiy bang vita ximang méc 50-75
(hink 349 - 3.50).
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Hinh 3.49. Cor gach ¢61 thép (cot thep ddt ngoai ¢o1),
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Hinh 3.50. Cot gach oot thép (eat theép dat trome cony

3.2.2.4. Cot thép (hinh 3.51)

C6 kha nang chiu luc cao. DPdp ing duge cdc yéu cdu vé chiu cao cua nha. Thudng dung trong
nhi cong nghiép. Tiét dién ¢é thé chit I, L, U don hodc ghép vdi nhau tuy theo yéu cau chiu luc. Cot
thép phai thudng xuyén chéng gi.

I=L L =

Hink 3.51. Cét thep gheép nhiéu thép hinh,

3.2.2.5. Cot bétong cot thép

Cot bétong ¢dt thép chiu luc uén tot (kéo va nén). Ap dung cho nha chiu tai trong Ién va chong
rung dong cao. Cot bétong cot thép thuding lién két véi dam tao thanh hé théng khung cot.

Cot bétong cot thép 6 thé do tai chd hoac lap ghép, bétong c6 méc 16n hon méc 150.
3.2.3. Cau tao mat cot

Giong nhu cau tao mit wong.
3.3. CAU TAO KHUNG

3.3.1. Pac diém va phan loai
Nha nhiéu tdng va cao ting thuong ding két cau khung,

Theo hinh thitc k&1 cau chiu tuc ¢6 thé chia khung 1am hai loai: khung hoan toan (khung tron) va
khung khéng hoan toan (khung khuy¢t).

- Khung hoan toin: cdc bo phan chiu lyc cht yéu 1a cot, dam, twdng ngoai ¢é thé w mang hoac

tudng treo. Ap dung cho nha nhiéu tang hoac cao tang (hinh 3.52 - 3.53).
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Hinh 3.52. [1¢ khung hodn toan Hinh 3.53. Hé khung hoan toan
v hai hé thang dam. veif mor hé thang dan (eor e vail.

- Khung khoéng hoan toln: ¢6 bo phian chiu luc gdom cdc tudng, dam cdt, trong do tuong trong
chiu luc, tudng ngodi dung cot chiu luc hodc tuong ngodi chiu lue bén trong ding cot chiu lue. Ap
dung cho nha khong cao lam (hinh 3.54 - 3.55).

Theo vat liéu ¢6 thé chia khung thanh cédc loai sau:

- Khung c6 cot bang gach. cdc dim doc. dim ngang bang betong cot thép. bang gd hoac bang thep.

- Khung bétong cot thép.

- Khung thép.

Theo kinh nghiém nha cao tir 30 tdng tré xuéng nén lam bang khung béténg cét thép, nhd cao
trén 30 tang nén lim bang khung thép.

“')\ TUGHG NGOAI CHIV LUC

Hinh 3.54. Khung khong hodn toan (ddm hd'tri theo  Hink 3.55. Khung khong hodon toan {ddam b i theo

heievng npang ban scn b ief theo Inionyg doc) hreng doc ban san b 1rd theo hutdng ngang)

TUONG NGOA CHIU WC
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3.3.2. Cau tao khung gach (nha cé cot bang gach)

Nha dan dung it tang ¢6 thé dung khung bén trong nhi vdi citc cot xay bang gach (khung khuyét).

Gach xay ¢d1 dang loai 101, khong nit né. Viia ximang cdt hoac vita tam hap mac cao. Kich thude
11¢t dién <ot do tinh todn, nhung khong nén nho hon 335x4350. Co1 ¢6 kich thudce tiét dién 335%x335
chi gap o cdc tang trén cung cua nhi hoac nha mot tang.

Cot gach ¢4 tiét dién I6n ma kha nang chiu luc kém, nén diing co1 thép hoic dai thép dé tang
cuong dé chiu lue cho cot.

Khi gic dam g6 1&n cot gach, khong dat true tiép dam Ién cot gach ma phai gac 1én mot tam dém
bang bétong ¢t thép 1ao san. Nhiing cho cal nhau gifa ddm bétong cot thép, dim thép va cot, phian
¢ot gach dugc thay biang bétong chén theo suét chiéu cao cua dim. Trong nha dan dung dam thép
chi dung trong nhimg trudng hop cin thiét, con dam go chi nén dung trong nhimg nha it tang.

Poi vai nha nhicu tang ¢dt gach dé bi anh hudng cua uén doc. Vi thé cdn phai ghim chit cdc dau
cOt & mife sin. Khi dung ddm béténg ¢6t thép va san bétong cét thép ¢6 thé dat tdi do cong cin thict.
Khi dung dam g6, dé dam bao dé cimg cho khung nhi cén ¢6 cdc hé thang dam ngang va doc nha,
cdc dam nay cdn phai duge ghim chat vao tudng, chd néi véi ¢ot phai ding bulong hoac cdc thanh
thép det 6p vao roi han lai.

3.3.3. Cau tao khung bétong cot thép

‘Theo phuong phap thi cong khung béténg cot thép ¢d thé phin thanh:

- Khung bétong cot thép toan khoi: ciac b6 phin dim cot déu do tai chd.

- Khung bétong cot thép lap ghép: cdc cau kién ché tao trong xudng, hoic san 16 thién sau dé lap
ghép ¢ hién trudng.

- Khung “lap ghép - todn khéi™ (ban lap ghép) véi mot bo phan ché tao trong xudng, mot bo do6
tai ché hodc céc cdu kién duge ché tao dic sin khong hoan toan, khi lap chiing sé dé tai chd thém dé
“toan khaoi hod™.

3.3.3.1. Khung bétong cot thép toan khoi (do tai cha)

Khung béténg ¢ot thép toan kKhoi ¢é the diing c6t thép tron hoic ¢t thép hinh. Khung bétdng cot
thép hinh 13 t6ng hop cia khung thép va khung bétong cét thép, uu diém cla né 1a lap rip dé dang,
1161 dién nho cho nén déi vdi cde nha cao tang ndé 1a mot loai két cau tuong doi 1y 1udng.

- Nha 15 - 20 taing nén lam kbhung bétdng cot thép tron (cot thép thoéng thuong).

- Nha 20 - 30 tdng trd 1én nén dung khung bétong cot thép hinh.

Bude cat cia nhi khung bétong ¢ot thép, théng thuomg tir 4000 - 8000, khi cén thiét ¢d thé lén
hon nita, nén ¢an ¢t vae yéu cdu Kién tric va viée so sanh vé kinh 1€ k¥ thuat dé jua chon bude cot.

Ti¢t dién cla khung ¢é thé 1 hinh chit T, chit thap (+) hoic hinh chit nhit, hinh vuéng, hinh tron.
D¢ tang do cing va do 6n dinh, béténg cot thép ddm vi ¢t phai licn k&t véi nhau that tot, dong thoi
chd 1iép gidp vai cot tiét dién cha dam thudng mo rong thanh ndch dam (khi dam ¢6 khau do Ién).

V& nha cao tir 10 - 12 tiang, khung bétong cat thép toan khoi khong cdn phai thi¢t k€ giang
chéng gié. V&i nhi cao hon nita phai can e vio tinh todn két ciu dé quyét dinh ¢ nén bé sung
gidng chong gid hay khong.



Khung toan khéi ¢6 wu diém 1a dé bén vimg va do cing rat cao, tuy nhién né c6 nhitng nhugc
diém ndi bat 1a phai 1am cdp pha do d6 ton rat nhiéu gb, phai d6 betong udt, phai bao dudng bétong
sau mot thai gian méi dd cop pha cho nén thudng hay kéo dai thai gian thi cOng.

Nhiing nhuoc diém nay sé duge khéc phuc khi ding khung betong c6t thép lip ghép hay bétong
tap ghép - toan khoi hod.

3.3.3.2. Khung béténg cét thép ldp ghép

* Khing khuvét (khung khong hodn toan) toan khoi hode bdn Iip ghép.

Cic dam mot dau lien két véi cot, mot ddu tya trén tudng ngoadi mang luc. Hinh thiic bo tri két
ciu ¢6 hai loar:

- Dam bé tri theo hudng ngang, ban san bé tri theo hudng doc.

- Dam bo tri theo hudng doc, ban san bo tri theo hudng ngang.

* Khing iron (khung hoan toan) toan khoi hod hode ldp gheép.

Goém c6 didm va cot hién két chit ché véi nhau tao ra do cimg cha nha, tudng ngoai ¢ thé 1a tudng
tu mang hoic tudng treo. Hinh thic bo tri két cu khung lap ghép c6 thé phan thanh céc loai sau:

- Khung gom cé cot, ddm ngang, dam lién ket hay con goi la giang.

- Khung gém c6 cot va ddm ngang: loai khung nay khong ¢6 ddm lién két, ma ldy ban san lam bo
phan lién ket.

_ Cot vi san tao thanh khung: loai khung nay khong c6 dam ngang va dim lién két. ma bon goc
clia ban san truc tiép lién két chat vao mat bén cot.

3.3.4. Cau tao khung thép

Khung thép hay khung kim loai trong kién triic dan dung it dugc st dung. Thuong chi ding
cho nha trén 30 tdng hoac nha cong nghiép tir 1-2 ting. Khoang cdch bude khung ¢ thé dat t6i
10m. khoang cdch kinh t€ 12 6000 - 8000. Cau kién cua khung thép lam bang thép hinh L, U to
hgp ma thanh.

Khung thép c6 uu diém:

- Kich thudc ti€t dién cla khung nhé do d6 1gi dung khong gian. Nha nhe, mong ti€t ki¢m.
- Ché¢ tao va thi cong thudn tién. Tiét kiém nhan cong.

Tuy nhién khung thép c¢é nhimg nhuge diém sau:

- Tén thép (nhiéu hon 70 - 80% so v6i bétong thép tron; 20 - 30% so véi betong thep hinh).

- Tinh chiu ltra kém.

- D€ bi gi do xam thuc cua moi truong.
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Chuong 4

CUA SO - CUA PI

4.1. VI TRi, TAC DUNG VA PAC DIEM

Clra 12 12 bo phan bao che c6 k&t cau dong hoac ¢6 dinh, nam gilta cdic mang wang ¢o tac dung
ldv 4nh sdng. thong gio, che mua, di lai va trang tri cho méat ding cong trinh.

Cira phai dam bao gil nhi¢t, cich nhiét. cach am, phong chay, an toan, dé déng md. lam cong tac
ve sinh va bao tri cde bo phan cha cira thudn ticn.

Cita thudng duge lam bang g, khi ding g6 dé [am clra can hra chon loai gé thich hop theo vi ti
clia clra trong hay ngoai nha, cta c6 khuon hay khang ¢6 khuon. Ngoai ra clra con c6 thé 1am bang
thép. nhom, chat déo.

4.2. PHAN LOAI

Theo chifc ndng: cia s0. cira di.

Theo vat licu: cira g6, cira thép, cia nhom., cla chai déo. ..

Theo ciu tao: clia don, cita kép, cura ¢6 khuon, cura khong khuon, clra déng md, cua ¢& dinh, cira
lat, cira xoay, cUa day, clra cuén. ..
4.3. KICH THUOC CHUNG CUA CUA

Khi thidl k& cira $6. clia di phii dua vio cong dung va yéu cau my quan ma guyct dinh kich
thudc. Thong thudng kich thude cia duge 1dy nhur sau:

4.3.1. Ctra s0

Chiéu cao b ctra sé thong thuong B = 800 - 1000, doi khi ¢6 thé 150 - 200. Chiéu cao cua so
thuaing bang h = 900 - 2000, néu clra 86 cao 1500 - 2000, ¢6 thé két hop 1am cua lat hodc 6 thodng

phia trén. cao 350 - 550. D¢ cao tir mép trén cita s6 té nén (B + h) nén lay biang 1/2 chiéu sau phong.
Chiéu rong ctia s6 phu thude vao dign tich 1ay sing cua ctia v hinh thitic mat ding cong trinh.

4.3.2. Cua di

Chiéu cao cta di phai dam bido 16t thiéu cho ngudi di lot. thuong 1800 - 3000, ¢6 thé két hop lam
clra Yat hoac 6 thodng phia trén, cao 500 - 600. Chiéu rong cura di moét canh 600 - 900, cua di hal
canh ¢6 chiéu rong 1200 - 1800, cla di bon cinh cd chiéu rong 2100.

Chiéu cao cira trong mot ting nha, mat wrén nén lay bing nhau. Chiéu rong cua clra duge tinh
bing chiéu rong cia cdnh ctia (k€ ca cita 6 khudn va khong khuon). Doi véi canh ctra, kich thude

dugc tinh theo mép g tao thinh cira. Ngodi ra c6 lam go mée nude bang g6, gach hoac dd dé chong
tham cho tudng,
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4.4. CAUTAO CUA

Cira gdm hai bo phan: khuon cira va cénh clra. Khuon cira 13 bo phan c6 dinh, cdnh cia la bo
phan di dong.

4.4.1. Cau tao khuon cira

4.4.1.1. Khuon cua

Vat liéu lam khuon c6 thé 1a go, thép, nhom, chat déo, bétong cot thép. Véi cla 6, khuon clra
gém hai thanh dimg, thanh ngang trén va thanh ngang dudi. Vdi cita di, khuén cua gém hai thanh
dimg va thanh ngang trén. Khi ctra ¢6 chiéu cao 16n, cdn b6 tri thong hoi hoic 1ay sing thi thém
thanh ngang gita (inh 4.01 - 4.02).
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Hinh 4.01. Khuon cia di. Hinh 4.02. Khuon cia s0.

Kich thudc tiét dién cdc thanh phdn cla khuon noi chung théng nhat bang nhau. nhung khong do
tinh todn quyét dinh ma thuong duge chon theo kinh nghiém va sy thich dung cla timg truémg hop.

Khuon cita mot 1dp: thudng c6 kich thude 60x80 hoac 60x130. Khuon cira hai 16p: thudng o
kich thude 60x160 hoac 60x250. Vi mot so trudng hop chiéu rong khuon clra bing chiéu rong
wong (hinh 4.03).
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Hinh £.03
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CUA KHUON DON CUA KHUON BON CUA KHUON KEP
Hinh 4.04

Cdch lién két khuon crta vao heong: twy thudc vao vao két cdu cua tudng ma lua chon cdch lién
két cho thich hop. C6 hai phuong phap tuy theo trinh ty thi cong, do dé cdu tao ¢6 khic nhau vdi cic
uu khuyét dieém cha nd (hinkh 4.04).

- Dung khuon cira truée khi xay 16 clra: khi chuén bi x4y tuong hoac xay dén b¢ clra thi dung
khuén vao vi tri, sau dé tiép tuc xay. Thanh ngang trén va thanh ngang dudi khuon cira {cira s0) déu
nho ra hai bén mét khoang bang 1/2 gach, va chéan hai thanh dimg phai chon sau xudng san mot
khoang 50. Hai bén thanh dimg khudn cira, cich khodng 300 - 500 c6 gin cdc vién gach gé hoac
thép tron dubi cd, bat thép dat xién dé lién két chat khuon cira vao tuong.

Kiéu nay cé wu diém la lién két gifta twong va khuon chat sit, bén ving. Nhung vi dung khuon cia
trude nén anh hudng t6i toc do thi cong va khuon cira ¢6 thé bi xé dich vi tri.

- Xay 16 cira trude, 1dp dung khuon sau: khi xay tudng chira lai 16 clra, v6i mép tudng & hai bén 16
ctra cit cach 10 I6p xay lai chon mot vién gach g bang 1/2 vién gach that di tdm thude chong muyc.
Khi xay xong s€ diing dinh @4 - 5, dai 125 déng vao gach gé dé co dinh khuon vao tuong. Dé dé
dang 1ip khuon clra vio, 16 cita phii dugc chira rong hon khuon 1§ - 20, sau khi dung khuon cira
xong s& dung vita trat kin.

Kiéu niy ¢6 vu diém 2 thi cong tudng va ldp dung khuon cita khong phu thudc 1an nhau, khong
anh hudng t6c do xay tudng. Nhung cé nhuge diém la cin ¢6 bién phdp chen kin khe hé giita cira va
tuomg. dam bao chéng thim t61, dong thdi két hop déng nep g6 dé che phu.

4.4.1.2. Cua khong khuon

Dé tiét kiem g6 hoac thép, bo phan khuon clta khong thuc hién ma 16 ctra chi ¢6 cdnh, lic nay
phai lam hém cia bang vita. Ma cira va hém cira trdt vita ximdng midc cao (hinh 4.05).

Phu ki¢n lién két canh clra vao tuong 1a ban 1€ duge lién két vao tudng bang hai cdch:

- Ban 1¢ lién két truc tiép vao tudng bing cdch chiva 18 dé sau d6 chén gach va trdt vifa ximing.

- Ban 1é dugc tron vao mot khoi béténg dic sin ¢é kich thude nhu vien gach d¢ thay thé cho vién

gach tai vi tri dit ban 1€ & wong.
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Hinh 4.05

4.4.2. Cau tao canh cua

Cénh ctra gém hai bo phién: khung canh va phin che bat.

Khung canh cira: thudng 1am bing pé. thép, nhém hodc chat déo. Chiéu day cdc thanh g6 lam
khung cira thudng ddy 40. Ban rong ctia khung clra s& can cif vao hinh thic cia cénh clfa ma quyét
dinh. V@i cira s8. ban rong hai thanh ngang phia trén va hai thanh ding 60 - 80, d6 ngang 35 - 40.
Vi clra di, ban rong thanh ngang phia trén va hai thanh dimg 80 - 100, thanh gifta ngang tam tay va
thanh ngang dudi cling & vi tri thudng bi va dap nén lam cin rong hon, khoang 120 - 200.

Phan che bit: Wy theo loai clra md ¢6 thé fam bang kinh, pano bang vin go ghép. g6 ddn, fudi
thép mit cdo. lusi ngan ruéi mudi. Phin che bit thudng duoc 16ng vio khung cia mot khoang 15 v
dé mot khe tir 2 - 3mm dé phong gé din nd do nhiét d6 thay doi.

Khe tiép gidp giita hai cdnh cita: cde thanh ding cua khung clra, doc theo khe duge cdu tao theo

hinh 16i [6m, chit Z hoac déng nep dé ngin chiin khong cho gid, mua lot vao nha (hinkh 4.06).
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4.5. CAU TAO MOT SO LOAI CUA THONG DUNG

4.5.1. Cua Kinh (hinh 4.07)

Téc dung dé ldy dnh sdng. che mua, chan gié, chan bui v ngan cich cdc phong. Ding noi
yéu cau chong néng khong cao, nhu khu vé sinh, cdu thang, cira kinh bén trong. Kinh thudng
day 3 - Smm va dugc ghép vao khung cdnh cira. Néu Ia cira di thi phan dudi thutng bit panéd gd

fhiodc nan chép.
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4.5.2. Cia pand (hinh 4.08)

Tac dung che mua, che nang, chan gié va ngan cach céc phong. Dung vin day 18 di bio, 16ng
vito khung canh cira, ¢6 khe co din tir 2 - 3mm dé phong gb dian nd do nhiét do thay déi. Van lha

(pan0) c6 thé dé nguyén tdm hoac ghép lai vdi nhau.
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4.5.3. Cira chop (hink 4.09)

Tac dung che mua, che ning, thong hoi, ngan cdch cic phong va che duoc dnh sang truc 1iép. Céc
nan chép 12 nhimg 14 chan bang gé day 10, dat nghiéng 45° ra ngoai, nan chép thuong dai 250 - 300.
Khong tam dai qué vi dé bi cong vénh.
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4.5.4. Cua van ghép (hinh 4.10)

Dung cho cong trinh cap 4 hodc nha tam. Gia céng don gidn, giii thanh ha. Giita v4n va khung
canh cua 6 khe hé bang 2 - 3mm dé trdnh nhiét do thay déi va chong sttt mé khi 1dp rdp. Vén duoc
ghép khdp vao nhau réi dua vao khung cdnh cira hoac lién két bang nep chir Z.

4.5.5. Cua luéi (hinh 4.11)

Clra ludi thép, ludi mat cdo, ludi nilong... ding chéng rudi mudi, chuot va thong thodng.
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4,5.6. Cura lat (cira quay) (hinh 4.12)

Cita 1at thudng quay theo truc ngang ding trong nha v¢ sinh, phong thi nghi¢m hoac lam cua
théng gid phia trén cia di.
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4.6. CAC PHU KIEN CUA CUA
4.6.1. Bo phian dong mo cura

4.6.1.1. Bdn lé

Phu kién tién két gifta canh cira vi khudn cira gitip van hanh déng maé cdnh cira duge dé dang,.
Cé 3 loai ban 1€ thuong ding:

- Ban 1¢ ¢6i dung cho cirta ¢6 khuon.

- Ban 1é gong ding cho cira khong khuon.

- Ban 1¢ bat ding cho clra m& hai chiéu.

4.6.1.2. Cdc bo phdn khdc giip dong mo cia

- Tay chéng hoac kéo diing cho cita s6 md cd truc quay ngang, dat ¢ thang ngang trén hoac thanh
ngang dudi cua khung cinh cua.

- Chét quay dung cho cira $6 1t ¢6 truc quay ngang, dit ¢ giita canh, (rén hai thanh ditng bén clia
khung canh cua. Hoac cho cira md ¢6 truc quay dimg, dat ¢ giia cdnh, trén thanh ngang trén va dudi
cua khung canh cua.

- Banh x¢ lan teén ranh hoac thép hudng dan dung cho cura ddy truot, diy xép.

4.6.2. Bo phan lién két

4.6.2.1. Ekeva T

Bo phan dung dé cing ¢ cdnh clia, gilf cho khung cdnh cira luén vudng géc, khong bi¢n hinh.
4.6.2.2. Bat sdt

Bo phan ding dé lién két va dn dinh khuon ctra vao tudng. Tot thiéu ¢é ba bat sit cho mot thanh
dung cua khuén cira.

4.6.2.3. Dinh vit

Dé lien két cac loai phu kién vio khuon vi khung cénh cira.
4.6.3. Bo phan then khoa

4.6.3.1. Crémon

Bo phan ¢6 tic dung ¢é dinh cdnh cifa vio khuon. C6 tay van dat cao so véi nén 1500 cho ctra $6,
800 - 1000 cho ctra di.

4.6.3.2. Then cai

Bo phéan dung thay cho Crémon. Then cai ngang ding cho clra mét canh, then cai doc ldp & trén
va dudi dung cho cua hai canh.

4.6.3.3. Khod

Tuy timg loai khod ma bdt am vio trong thanh dimg clia khung cdnh clta hay bt 16 bén ngoai.
Thong thudng 6 khod duge bat phia bén phai cilra so véi hudng di viio nha.
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4.6.4. Bo phan bao vé

4.6.4.1. Tay ndm

Bo phan ¢6 téc dung gitp dong mo cira dé dang.
4.6.4.2. Moc gié va chdn cdnh

Bo phan c6 tac dung cd dinh canh clra o vi tri md ctra. Dai vi cira s6 thi khuy thép duge bat vio
cénh cita, mée thép duge bit vio khuon. Déi vdi clra di mée thép duge bat vao gd chon sdn & tudng,
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Chirong 5
SAN BETONG COT THEP

5.1. VI TRi, TAC DUNG VA PAC PIEM

San la bo phan két cau dong thai lam hai nhiém vu chiu lue va bao che cho cong trinh. San chiu
tat ca cdc loal tal trong thudng xuvén vi tam thoi tdc dong én, nhir tai trong ban than cta tudng
vich, thiét bi, dé dac va cia con nguoi bén trén truyén xuong qua cdc két cau goi dd nhu tuong, cot.
San con duge coi nhu mot sudn nam ngang dé giang il va lién két cdc tudng ding va cot dimg vai
nhau ddm bao tinh 6n dinh va dé cing chung cho toan nha, dong thai dé truyén hrc x6 ngang vao
tuong va cot. Nhiém vu ngan che clia san nha 12 phin chia khong gian trong nhi thanh cdc tang khac
nhau. dam bio cho ting khong gian ché do nhiét, am, do 6n theo yéu ciu.

San duge cau tao véi ba bo phan chinh:

- Lap mdt san: cdu tao bé mat hoan thién dat trén 1dp k€t cdu chiu Tuc, duge thue hién véi vat ligu
Lit mat nhu pach. vin g6, chat déo...

- Lap két cdi chin tye: pém dam hodc dan bang pod, thép, bétong cot thép va cic cdu kién chen
kin khoing trong gifra cdc dam cde tam panen hay tam dan bétong cot thép dic san. Toan bd san gac
[&n daw tudmg chiu luc hoac khung chiu luc.

- Lép tran san.: duge cau tao dudi 18p k¢t cau chiu luc, nham ting cudng kha nang cich am. cdch
nhiét va lam cho bé mat dusi clia sin dugc phang theo yéu cdu my quan v vé sinh.

San bétong cot thép 1 loai sin duge dp dung pho bién cho nhimg cong trinh tir cdp 3 wo 1én hoic
nhimg cong trinh dac biét nhu kho hod chat no, kho xing dau hodc noi thudng ti€p xc vdi hod chat,
hay vai nude, thudng bi am udt.

San bétong ¢t thép ¢6 uu diém ¢iu tao don gian, bén chic ¢é do cung 16n. Kha nang chong chdy
161, khong muc nat, it phai biao tri, dé thoda man cac yéu cau v¢ sinh. Vugt duge cac khau do ién,
dién tich rong. Thuan tién trong viéc cong nghicp hoa xay dung.

Tuy nhién sin bétong ¢6t thép ¢ nhuoe diém kho stta chiia, kha ning cich am khong cao, tii
trong ban than {on.

5.2. PHAN LOAI

5.2.1. Theo gigi phap két ciu

San siecm: ¢6 cac dam 1 sudn cua san duoe b tri theo mot hoic hai phuong, trén hé dam c6 ban
sin duoe die lién khéi vai dam hodc panen lap ghép.
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_ San suon toan khéi cé ban ke hai canh.

- San suon toan khai ¢6 ban ké bon canh.

- San suon Kiéu 6 ¢0.

- San sudn lap ghép dung panen.

- San suom bdn 1ap ghép.

San khong swon: loai san chi cé ban sin hodc panen dat truc tiép 1én g chiu lyc. Nhom nay cd
¢4 sin ndm toan khéi, lip ghép hodc ban lap ghép.

5.2.2. Theo bién phap thi cong

San bétong cot thép ¢6 thé duge thi cong theo ba cach.

San bétong ¢ot thép toan khoi: loai sin nay dam bao do cimg 16n va lien két tot cho san. Ap dung
¢ho loal nha c6 mat bang khong theo mot quy tic nhét dinh hoac nha co yéu cau dac biét. Tuy nhién

loai san nay ¢ nhugce diém 13 ton van khuon va sitc lao dong. thoi gian thi cong cham va bi anh
hudng clia thoi tiet.

San bétong co1 thép ldp ghép: loal sin ndy ddm bao yéu cau cong nghiép hod san xuét va co gidi
hoé thi cong. Két cau chiu lyc cha san duoc ¢hé€ tao & nha mdy hoac cong g, sau do lap ghep
vao vi tri. Loai san nay nang cao hiéu sudt lao dong, t6c 46 thi cong khong bi han ché bdi thd 1ét,
tiét kiem van khuon. Tuy nhién loai san nay khong co do cing bang loal san dé 10an khoi. do dé can
¢6 bien phdp gia c6 nhat la 9 nhing vi tri lién ket rdp noi.

San bétong cot thép ban ldp ghép: loai san trong c6 c6 mot phan toan khéi, mot phan lap ghdp.
NG téng hop ca uu nhucce diém cia hai loal trén.

5.3. CKU TAO SAN BETONG COT THEP TOAN KHOI

La loai san ma trong d6 nhing thanh phan ciu tao nhu ban hay ban dam dugc thuc hién dé trd
thanh mot khoi duy nhat va lién tuc & moi diém ngay khi do san.

5.3.1. San bétong cot thép hinh thifc ban

5.3.1.1. San bdn ké hai canh

LA loai san toan Khoi don gian nhat. Ban sin chiu luc theo mét phuong, v6i 1y s6 chiéu dai 16n
hon hay bang hai 14n chiéu rong. Nhip ciia ban san nén 1ay trong khodng 2000 - 3000. san c6 bé day
khoang 60 - 100, dugc gdc sdu vao twing t61 thidu 2 100, Loai san nay thich hop cho hanh lang. san
nha ve sinh hay cac phong ¢ khdu do nho (hinh 5.01).

5.3.1.2. San bdn ké bon canh

L3 loai san md ban san chiu luc theo hai phuong, véi ty sé chiéu dai bang hoac nho hon 2 lan
chiéu rong. Nhip coa ban san nén 14y trong khoang 4000 - 5000, san c¢6 bé day khoang 80 - 120,
duoc gac sau vio 1uong 161 thiéu 2 100. Loai san nay thich hgp cho sin nha ¢é mat bang gin
vuong (hinh 5.02).
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Hinh 5.02. Ban chin tuc theo 2 phiong.

L2 loai san chi c6 ban, khong ¢6 ddm chiu luc. Chiéu day ban san thudng 18y bing 1/35 - 1/40
khoang cich cot, thudng bang 150 - 200, véi mot 6 trudng hop ban sin o6 thé diy hon. Bin san tua
lén mot ludi cot 6000x6000 dén 8000x8000. Chd san tua 1én dau cot, tmg suat cuc b rat I6n, cé the
dam thung san. B¢ khac phuc, ddu cot duge ciu tao ¢6 tén nhu hinh nam dé 45 san. Tan cot ¢6 thé 1a
hinh vuéng, hinh tron, hinh chit nhat hay hinh da gidc déu, trén loe to theo géc 45°, rong 0,2 - (0,3

khau do budc cot.
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Flink 5.03. San i (cde bd didu eor).
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Loai sin nay ¢6 uu diém mat tran phang, my quan va c6 kha nang chiu lyc chan dong, ciing nhu
tai trong 16n. Nhung cé nhuoc diém khong kinh 1€ vi ton vit fieu. San nam dp dung trong truong hop
khi san phai chiu tai trong 16n hay cé yéu cau ddc biét.

5.3.2. San bétong cot thép hinh thie ban dam

5.3.2.1. San kiéu dam chinh, dam phu

L loai san ¢6 sudn gom cdc ban san va h¢ dam tao thanh trén mit bang nhig 6 hinh chir nhat.
Hinh thifc ban dim dugc dp dung trong trudng hop nhip cba san tuong doi 16n. Dat higu qua kinh t¢
khi sin ¢6 nhip trung binh. Tuy nhién s¢ tén vin khuon, mat dudi san khong phing va phai lam tran
treo khi ¢6 yéu cau (hink 5.04)

Pugc dp dung khi khau do phong 16n hon 3000, So do két cau duoe tinh xem nhu ban ké 1én dam
phu, didm phu g6i lén dam chinh dat lén cot. Cac dam chinh duoc gic theo phuong ngin caa phong,
6 chiéu dai thudng 6000 - 9000, khong cdn cot chéng va cich nhau 4000 - 6000. Dam phu dat
vuong goc véi dam chinh, cdch nhau khoang 1500 - 3000. Dam phai duge gic sdu vao tuong
200 - 250. Theo chu vi san, ban va dam chinh ¢ thé ké truc tiép 1én twong chiu luc (dudi dau dam
cin dat tdm deém bétong ¢t thép) hodc dic lien toan khoi véi giang tuong. Ban san c6 chiéu day
khoang 60 - 100, tuy theo khau do ban nhd hay I6n.

Nhuoe diém cha loai san nay la mat tran khong phing. chiém nhi¢u khong gian ¢é ich cua phong.
Dé lam phang mat trdn ¢6 the 1am tran treo bang voi rom, ludi thép phun vira ximang ¢ mat dudi
san. go dan. thach cao. nhya. .. cich nay cé nhuge diém la dit tién va 16n cong.

Ngoai ra dé 1am phang mat trin san. con ¢6 thé cdu 1ao sudn (dam) quay lén phia trén, cic khoang
tréing ducce chén biing cdc vat liéu nhe nhu than xi, cit... (hink 5.05). Tuy nhien cach ndy clng co
nhuge diém ban nam o ving dudi khéng chiu nén, nén khéng tham gia vao su lam viéc cua dam, don
khi luong thép chung tang 1én. khai luong vat licu 10n san tuong dai 1on lam san s¢ nang hon.
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Hinh 5.05. San 6 ddni clinh - dam phiqriay fen tren.
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Kich thude tiét dién dam va ban do tinh todn quyét dinh (hinh 5.06).
S0 bo ¢6 thé chon:

- Dam chinh: h=(1/8 - 1/15); b=(1/2 - 1/3)h.

- Dam phu: h=(1/15-12200: b= (1/2 - 1/3)h.

TI7 {/; 731 Kich THUGC oAM SO BG:
. 7-

7, - OdM ke — DA PRy
//// h=(1/8-1/15)  h={1/12-1/20)1
b

b=(1/2-1/3h  b={1/2-1/3h

- S

Itinh 5.06. Tiét dién ddnm.

5.3.2.2.8an 6 co (hinh 5.07)

La loai san ma két cau cla sin dugc cdu tao bdi hé ddm giao nhau theo haj phuong, chia mat san
thanh cic 6 ban ké bon canh. C6 thé chia ra hai loai san 6 i sin 6 c&y ki€u ban ké bon canh va san
o co kiéu ludt 6 nho.

Loai san 6 ¢t kiéu ban ke bén canh 12 loat san suon, trong dé dam chinh, dim phu ldy bang nhau.
Ché gap nhau cha dam ngang, dim doc la cdc cot dd. Ludi cot tao nén mot mang ludi 6 vuéng hay &
chir nhat gan vuong, véi dién tich 6 khong qua 36m’. Chiéu cao ciia dam lay bang 1/10 - 1/12 khéu
do dam. Ban san ¢é chidu day tir 80 - 150. Loai san nay ¢é uu di€ém tao nén mat tran dep, dé trang
tri, ap dung cho cdc khong gian Ién cé thé b6 trf cot.

Loar san 6 co kiéu ludi 6 nhd 1a loai san sudn, trong d6 cdc dam ngang dam doc 1y chiéu cao
bang nhau, tao thanh lugi 6 vuong tir 800 - 2000. Chiéu cao ddm duge lay bang 1/30 - 1/357 (/ 1a
khau d6 16n cha phong hay khau d¢ budc cot). Ban san ¢6 chidu day 50, ban san tua tryc ti€p lén
bén tudng hay cdc goi tya xung quanh. San c6 the phti 1én phong ¢6 dien tich 60 - 70m? ma khong
cdn cot d& & giifa, chi dimng khi phong cd kich thudc vudng hay gan vuong.

He thdng dam 6 thé song song véi cac canh cla phong hay dat chéch 45° so véi cic canh ctia phong.

— % _J <)

| 6000-8000 I >5600 1 8000- 12000 |
& NG & hing 8 CHED

Hinh 5.07. Sin suwom (dam 6 ¢o).
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- 5.4. SAN BETONG COT THEP LAP GHEP

5.4.1. San bétong cot thép lap ghép cau kién nho

C6 thé ché tao ting cdu Kién nhd (tim dan bétong cot thép), thudng (i 50 - 200kg, ¢6 thé ding
phuong 1ién thi cong hoic co gidi dé lap dung.

Ciu kién chiu luc theo ki¢u ban ké hai canh, ¢é kich thudc chieu dai 1200 - 2400, chi¢u rong
450 - 800, chiéu day 60 - 80 (hink 5.08). Dam c6 nhip / = 4000 - 5000, chi¢u cao dam h = 1/20, tiét
dién dam ¢ thé 13 hinh chit nhat, hinh chir T. Ban ¢6 thé gdc 1én tudmg hoac mit trén cua dam hoac
ién canh chit T. Chiéu sau gdc ciu kién 161 thiéu phai 2 100 (kink 5.09). Trudng hop gdc két hop véi
panen. san 1am dan ¢ thé gic trén gidng tudng bang cdch xay thém hang gach bing vira ximang,
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Hinh 5.09. Lién két san bétong ¢o1 thép cdu kién nhe (1dm dan bétong car thép ).

Loai sin ndy hay duoc diing cho hanh lang hoic cac phong cé khdu do nho. Thi cong va ché tao
don gian nhung cich am, cdch nhiét kém. Dé tang kha nang cach am, cach nhi¢t ¢6 thé phi thém lén
san mot 1dp vat liéw rdi nhu than xi, song thi cong sé khé khan hon (hinh 5.10 - 5.11).
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Hinh 5.10. San BICT cdu kicn nhd (ding cho phong can edeh am).
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Hinh 5.11. San BTCT ldp gheép cdu kién nho.

5.4.2. San bétong cot thép lap ghép cau kién trung binh

Loai san nay 6 trong luong cau kién nhé hon hoac bing 500kg, c6 thé dung thiét bi co gidi, thiét
bi nho dé 1ip dung. Chit yéu ¢6 hai loai: san panen chit U, sdn panen hop.

5.4.2.1. San panen chit U

Panen chit U ¢6 ban va suon chiu luc duge dic lién thanh mot khéi. Do dé sir dung vit liu tiét
kicm. Kich thudc co ban cia panen U chiéu dai 3000 - 6000, chiéu rong 800 - 2400, chiéu day 200 -
750. Chiéu cao ciia sudn phu thude vao nhip. Dé tang cudng do cling cho pancn va tién cho viée 2ol
lén tudng. hai ddu panen nén dac kin (hinh 5.12 - 5.13).

Panen chit U dé duc 16, thich hop vai cdc loai phong. tudng c6 nhi¢u dudng ong nhu bép, vé sinh.
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Hinh 5.12

Cach bS tri san panen chiv U (hinh 5.14}

- Phan 16m hudng xudng dudi, nhu vy mat trén phang ¢d thé thi cong tryc ti€p I6p mat san lén
trén. Céch bé tri nay hop 1y vé phuong dién chiu lyc, nhung trin khong phang, néu c6 yéu cau tran
phing phai lam thém trén treo.

- Phan 16m hudng len trén, nhu viy phia dudi phing, con phia trén lam thém mot ldp dém bing
vt lidu nhe, sau dé thi cong 16p mit san phia trén. Loai nay cdch am 1ot va gid thanh khong cao.
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Hinh 514, Cach ba'tef panen chir U

5.4.2.2. San panen hop

L6 réng cha panen c6 thé 1a hinh chir nhit, hinh thang, hinh tron, hinh bau duc... (hink 5.15).
Hi¢n nay san panen hop dugce diing nhi¢u hon san panen chir U. Tuy panen hop t6n vat liéu hon, ché
tac phic tap hon, nhung san panen hop ¢6 mat trén va mit dudi phang hon, thi cong don gian vi

cdach am tot hon.
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Hinh 5.15. Kich thide panen hop.
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00- 30

00-300

|
| 450-600 , 1200-1500 300-400

Hinh 5.16. Kich thude panen hip.

Kich thudc co ban clia panen hop thong thuong c6 chiéu dai 2400 - 6000, chiéu rong 450 - 600,
chiéu day 200, ban phia trén day 40, ban phia dudi day 25, chiéu day sudm 50. VGi mot s trudng
hap chiéu réng panen c6 kich thudc dén 1200 - 1500, doi khi 1600 - 3000 (hink 5.16).

Panen hop cach am khong khi t6t, nhung cdch 4m va cham kém. Khiac phuc nhuge diém ndy 1a
phil 1én trén mot 19p vat dan héi cé tdc dung lam gidm yéu nang lugng am thanh truyén tdi, sau dé
moi thi cong mat san.

Cdch bo'tri san panen hép (hinh 5.17)

Kich thuéc ciia phong cé quan hé mat thiét véi kich thudc panen. Khi ldp panen san ¢6 thé vira
khit v&i kich thudc phdng hoidc ¢é thé khong vira khit v4i kich thude clia phdng ma hd ra mot
khoang. D€ khic phuc finh trang nay c6 thé xu 1y theo cac phuong phip sau:

- Dung hai loai panen dé lap san.
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Hinh 5.17. Chi tié1 lién két san panen hip.

GACH XY NHO

85



- Dung do to nhd cla mach vita dé diéu chinh. Mach vita cta panen thudng tir 10 - 20, ¢6 thé mo
rong mach vita dé diéu chinh, nhung khong qud 20. Néu mach vita rong qud phéi dat thém c61 thép
dé phong kha niang giam yéu cua san.

- Xay twong nho ra hodc do bétong cot thép chén kin khoang ho.

Vi cidc phong 16n panen duge gdc 1én dam. DE dim biao do cimng cuia san, cin phai lién k&t cic ddu
cla panen lai vdi nhau bang gidng chéo hinh chit X bing thép @6, sau d6 do vita chén khe panen hoic
¢6 thé do dam dén do cao gdc panen, sau khi 1ap panen xong ti€n hanh do bétong 1iép (hinh 5.18).
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Hinh 5.18. Chi 1iét l1én két san panen hap

Cac hinh tlute gde san panen hop (hinh 5.19)
- Hai ddu géc 1én tudng dung panen khuyét hai diu, ky hiéu P,

- Mot ddu gde lén ddm, mot ddu gdc 1én teong ding panen mot ddu khuyét, mét dau aguyeén,
ky hiéu P,,*.

- Hal ddu gac Yén ddm dung panen hai diu nguyén, ky hiéu P,.
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Hinh 5.19. Mdr hing b i cdi kien deim san (Idp ghép).

Cdc yéu cau khi gac san panen hép (hinh 5.20)

_ Chiéu sau gac tim panen vao wong, dam hoac cdt phai (on hon 100.

- Panen <6 ddu géc trong tuong phai lam Khuyét dau dé ranh dap mat panen, néu khong phai
chén gach vao phia trong panen.

- Chiéu doc ¢lia panen gic song song véi nrong phai géi vao tuong hét bé day cua panen, khoang
60 dé tranh hien tuong nit. Khe hé gifra hai 1am panen dudc chen bing bétong soi nho méc 150
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5.4.3. San bétong cot thép lip cau kién lon

Loai san nay c6 trong lugng cau kién tir 1 - 3 tén, chiéu rong bang 1/3 nha hay ci gian nha. Khi
thi cong phai diing phuong tién nang c6 sic nang 16n.

San betong cot thép kap ghép cau kién 1n ¢6 wu diém ché ndi it hoic khong c6, 16n it vat liéu, thi
cong nhanh.

San bétong cot thép lap ghép cau kién 16n ¢6 céc loai sau:

- Ban phang (hinh 5.21): ¢6 thé lam ban m6t chiéu (hai canh) hoac hai chiéu (bén canh) chiu luc.
C6 thé dung mot hodc hai loai vat liéu, chia thinh nhiéu 16p. Phia trén va dudi caa ban day 25 - 30,
gira la bétong than xi day khoang 160 - 200. Ban c6 kha nang cich am to1.

*
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Hinh 5.21, San BTCT cdu kién fan thinh thite han phdng).

- Ban ¢6 sudn (hinh 5.22). giong nhu panen chit U, nhung cé kich thudc 16n hon nhidy, do d6
phai 1am sudn theo mot hay hai phuong. Néu cén tran phing phéi dat chiéu 16m quay lén trén va ¢6
thé xir 1y thém I6p dém cédch am.

Ml

Hinh 5.22. San BTCT cdu kién lon ( hink thate ban oo sion),

5.5. CAU TAO MAT SAN VA TRAN SAN
5.5.1. Pac diém va yéu ciu

Mdr san dugc cau tao chi y&u véi cic 16p do san, I6p 16t v 16p 6p chan tuong:

- Lop do san 1a 16p trén cing cla san, chiu tic dong truc (iép khi sir dung. Tuy theo vat lidu lam
I6p 40 san ma mdt san chia ra lam mét san ling, mat san 14t. Thudng duge 1am bing cdc loai vat liéu
nhu lang vita ximéang cat, granitd, lat cdc loai gach, da hay gb.

- Ldp 16t san la 16p tao nén vé citng dic chic, lién két gitra 16p do san v6i 18p ket cdu chiu luc cla
sin. Thudng duge lam bang vira ximing cdt mac 50 - 100. Tuy theo yéu ciu ma c6 thé cau tao thém
16p cdch am, cach nhiét cho san giita 16p 16t san va 16p chiu luc cla sin.
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- Lép 6p chan tudng 1a 16p bao vé § vi tri giita tudng va san, do dd cin phai dam bao chiu luc va
cham, chéng tham va lam vé sinh t6t. Thudng duge 1am bing céc loai vat liéu cua {dp do san nhu
vita ximang, granitd, cdc loai gach, dd hay gé.

Tuy theo tich chét sir dung cia phong ma mat sian ¢é cdac yéu cau:

- Pt d6 bén va dan héi dé chang lai cac luc xung kich, ma sét hay va cham trong khi sir dung.

- Cach am (6t, hé s6 dan nhiét nho dé tao cdm gidc am.

- Chong tham va chiu nudc 161, dac biét vdi cic phong ¢6 do 4m cao ciing nhu thudng xuyén phai
dung nudc.

- Khong chay, chiu duge nhiét do cao, chi yéu ¢ cic phong ndi hoi, bép 10, cau thang, 16i thoit. ..

- V& sinh dé dang, khong sinh bui va nhép nhap.

- Mau sic hai hoa, dé chiu, bé mat nhdn, bong, trong sang...

Tran san: ¢6 tic dung lan sach lam dep va bao vé cho 16p két cau chiu luc. Thuomg duge trdt
bing 1 16p viia ximang mdc 75 diy 10. Vi trudng hop dac biét ¢6 thé 1am trin treo bang nhua, go
ddn, gé, thach cao hay cdc loai vat liéu khéc. ..

5.5.2. Cau tao mét s loai mit san thong dung
5.5.2.1. San lang vita ximdng

C6 wu di€m cdu tao don gian, kién ¢6, ¢6 kha nang chéng thim, gia thinh ha. Ap dung cho nhi
dan dung cap thap. Tuy nhién c6 nhugce diém hé s6 hit nhiét tuong déi lén, khi nhiét 4o bén ngoai
16n thi ¢é hién tuong 4m udt, dong nudce. Khi vita nhiéu cdt sé sinh bui, khong dam bdo vé sinh. Lop
Idng dé bi mai mon nén khong dam bio yéu cdu my quan.

5.5.2.2. San lang vira granito

Cé cdu tao nhu mat san ldng vira ximang cdt, duge lang vira granitd day 10 - 20. Granité ¢6 mau
tuy chon theo su pha chon bot miu vio hén hop d6. Viia granitdé cé thanh phdn: 2 phan dd cim
thach ¢& 3-8mm, | phdn ximang tring va 1/10 bot mau. i

Dé 18p granitd gin chat vio 16p ximang cdt bén dudi, thi 1dp ximang cdt ndy khong duge ling
tron ma nén khia thanh 6 qua trdm va khi ldp nay se mat ti€n hanh thi cong luén 16p granité. Sau khi
[6p granitd kho, dung dd mai va nude mai nhan.

San lang vita granitdé ¢ wu diém bén dep va sach, dé lau rira, thudng duge thyc hién cho cau
thang, hanh lang hoac noi cong cong dé tang vé dep. Ngoai ra da mai ¢é kha nang chdng thim cao
duoc diing cho phong vé sinh, phong thi nghiém... Tuy nhién c6 nhuge diém dé dong nudc, pid
thanh cao, thi cong phiic tap.

5.5.2.3. San ldt gach ximdng, gach gom, dd hay tdm granité

Loai mat sin ndy ciu tao bing cdc vién gach ldt mong, kich thude khong 16n Jam, mat trén
thuong nhan béng, mat dudi ¢é gan hay khia rinh dé dé bam vao 16p vira lién két. Lién ket giita gach
vGi 16p két cau chiu luc bing 16p vita 16t ximang cét day 20 - 25, lién két giita cdc 1dm 14t bang
ximang nguyén chat.

So vdi cic loai mit san khéc, loai mat san ndy cé uu diém nhu sach, dep, bén, thi cong nhanh, gid
thanh khong cao ldm. Loai mat san nay cdn chiu dugc nude, chéng 4m twong d6i tot. Do nhing uu
diém trén nén loai mit san nay duge dp dung rong rai.
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5.5.2.4. San lat go vdn ghép

Ciu tao bang cdc tam vin gd day 22 - 37 dugc ghép sat v6i nhau theo mot hudng. Gé lam vin
phai 12 loai gé 161, it vénh. Van khong dat truc tiép 1én 16p két cau chiu lyc cua san ma duge dat 1én
cic dam gd dem va lién két véi nd bang dinh. Khoang cdch gita cdc dam g6 dém tuy thuée vao
chiéu day van pé va tai trong bén trén, thudng idy khodng cich tir 500 - 1000. D¢ han ché cdc khe
h¢r vt do vénh giita cdc tam vén, chiéu rong cua vén khong nén lam qua rong, thuong khong qua
100 - 120, doc cdc tAm van nén lam mdng ranh.

5.5.2.5. San ldt go packé

Cau tao bang cic vién gd mong kich thuéc nhd bing loai gé cing. San packé c6 nhiéu loai,
nhung cé thé phan 1am hai loai chinh: packé lat trén [6p vin tho va packe gin trén nén cung bétong.

Céc vién packe thudng cé kich thudc hinh chif nhat dai 150 - 400, rong 30 - 60, day 15 - 18. Bon
mat xung quanh déu ¢6 lam mong rinh dé khi lap ghép dé lién k€t chat thanh mang 16n. han ché su
co ngdt, cong vénh cuc bo lam cho mat san gon séng khong phang. Lop san bén dudi phai phang dé
lat 16p packé duge dé dang.

Truomg hop packé lat trén van tho, 16p vén tho duge ciu tao bang nhiing thanh vén ¢6 bé rong
khong qua 150 - 180, day 20 - 37, ghép gén sit vao nhau va nghiéng theo phuong 45° so v6i dam
dém la 16t nhat. Packe lién két v6i van tho bang dinh, nhung can chi § dau dinh trong bé day Ié6p
van packé. Gilta 18p packé va vin 16t nén dit mot I6p giay dau. Cach lat thudng gap la lat song song,
14t chit nhan va lat dan phén.

Truong hop packé lat trén nén bétong, ding atphan long hay chat hd dinh xidy dung (keo
matstich) dé lien két. Vién packé 1t trén 16p atphan day 20 - 25 cdn cdu tao mong dédc biét dé c6 the
bam chat vao [&p nay khi nd kho ciing.

San packé dep, &m, sach nhung dat tién va thi cong phiic tap. D¢ ha gid thanh va cong nghigp hod
xay dung, ¢6 thé san xuat nhing vién packé kich thudc 16n do nhiéu vién packé nho ghép lai.

Mt san packé cian ddnh veceni cong nghiép sau khi thi cong dé€ gitip bao vé mat san sach, dep va
chong am t6t.

5.6. CAU TAO MOT SO LOAI SAN KHAC

5.6.1. Cau tao san chong tham (san vé sinh)

5.6.1.1. Pac diém va phan logi

San & khu vue thudng xuyén am udt vi tiép xdc voi nude hoic cdc chat léng cé kha ning xam
thuc, tic hai dén vat licu, duong 6ng, két cdu chiu luc san... nhu khu vé sinh, bép. phong thi
nghiém. .. do d6 cdn phai dugce cdu tao chéng tham.

San chong tham phai dam bao Khong thim nudc 1én tudng, xudng tang dudi va sang ciac phong
xung quanh, khong tran nudc ra bén ngoai va thodt nudc tot.

Theo bién phap thi cong thi ¢6 thé chia sin chdng tham thanh hai loai: san chéng thdm toan khai
(dd tai chd) va san chéng tham lap ghép. San chdng tham d6 tai chd cé kha nang chdng thdm cao va
6n dinh nén duge sir dung rong rdi, con sin chdng thim lap ghép ¢é do chong tham khong cao va
kém 6n dinh nén it dugc su dung.
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5.6.1.2. Cdu tao san chéng tham

San chong thdm toan khot (hinh 5.23)

Bao gom cic 19p cdu tao: 16p mat sn, 16p tao doc, 16p ket cdu chiu lyc va I6p tran san.

- L6p mat san ¢6 tac dung 1am sach, dep va bao vé cho 16p tao ddc. thudng duoc lam bang céc
loai gach chéng tron, vi mat san thudng xuyén co nudc.

- Lép tao doc ¢6 tdc dung givp mat san khong bi dong nudc, ludn kho rdo. Thuong duoge lam
bing hétong than xi, bétong gach v hay cat, ¢6 do ddc 1 - 2% ve phia phéu thu nude.

- Lap két cdu chiu luc dirge 1am béng bétong cot thép do tat chd mdc 200, day 80 - 100.

- Lép trin san ¢6 téc dung 1am sach, dep va bao vé cho Iép két ciu chiu lye. Thudng duoc trat
bang vita ximang mdc 75 day 10, Vi trudng hop yéu ciu lam tran phang va che cdc dudng ong k¥
thuat thi ¢é thé lam trdn gia bang nhya hay cdc loat vat licu khac...

LdP LAT SAN BANG GACH CHONG TROM

« 4
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Hinh 5.23. San khu vé sinh dotai cho.

|

D¢ tranh nude thim 1én wong vi sang cic phong xung quanh, ¢6 the do g& chéng tham bing
bétong cot thép lién vdi 1dp ket cdu chiu lyc, day 40, cao 200. B¢ irdnh nude thim xudng tang dudi
¢é thé ngam nude ximang cho 16p két cau chiu lyc vdi ty 1& ngdm Skg ximang / Im" nuée, ngam cho
(6i khi nio nude khong ngadm qua san xudng ting dudi duge thi théi (thuong khoing mot tuan).
Hodc chéng thdm bing cdc loai keo, son chéng tham... D61 v6i nha cé dam khung, thudng ha san vé
sinh thay cho g& bétong chong tham (hinh 5.24).

Tai cdc vi trf ¢6 dudng ng xuyén qua san, cdu tao chéng thdm bing cich cau tao gd chong tham
gidng nhu g& chéng thim & tuémg. sau d6 chén khe hd bang mattit hay nhya dudmg deo.

LdP LAT SAN BANG GACH CHONG TROW,
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Hinh 5.24
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San chéng tham thudng thap hon so véi san nha ur 50 - 70, dé tranh tinh trang nudc bén trong
tran ra ngoai. B& trf ddm trong Khu vé sinh phai chd y két hop v6i tuong ngan. Pé wdng cha phong
xi. thm dé& co rira thi phin tudng xung quanh phai trét vita chéng tham mdc 50 - 75, sau d6 danh mau
bing ximang nguyén chat hoac 6p gach men kinh cao tir 1200 - 2000.

San chiong tham Idp ghép (hinh 5.25).

C6 ciu tao va yéu ciu co ban giong nhu san chéng thim d6 tai chd, nhung 16p ket cau chiu hue
thudng dung tdm dan bétong c6t thép hoac panen chit U, khong nén dung pancn hop vi thi cong
phtic tap v khong kinh t&. Lic nay phai cdu tao thém mot I6p betong ot thép chong thim méc 200,
day 40, & trén 16p két cau chiu lyc.

Lde LAT 5AN BANG GACH CHONG TRON
L0 BE TONG GAcH w0 Tao 0dc

By L0P BTCT CHONG THAM DAY 40, MAC 200
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Hinh 5.25. San khu vé sinh Idp ghép hanyg tam dan BICT.

5.6.1.3. Cdc thiét bi trong khu vé sinh

Phong xi (hinh 5.26 - 2.29)

C6 thé dung xi xdm hoic xi bét, bé xi béng st trdng men hodc granito.

Kich thude t6t thidu clla mot phong xi (xi x6m): chiéu rong ciia phong xi phai 2 800; chicu dai cua
phong xi = 1200 thi clta md ra ngodi; chiéu dai ctia phong xi 2 1500 thi clra 6 thé md vao trong.

Tiéw nam (hinh 53.30 - 5.31)

C6 thé ciu tao ti€u nam thanh mang, dat & vi tri mat san hoac cao hon san mot khoang 500 - 600,
rinh thodt nudc tiéu ldng vita ximang mac 75, ch® mong nhat day 20, déc vé phia phéu thu nudc
ban. lang xong ¢é thé danh mau bing ximang nguyén chat hoic 6p gach men.

Tiéu nam cé thé chia thanh cic 6 nhd bing cic vich ngan mong, thudng duge 1am bang gach, bétong
cot thép, tam nhya hoac nhom, khoing céch giita cic vach phai 2 600 dé dim bao yéu cau su dung.

Ngoai ra con ¢é loai tiéu treo ché tao sén, 1ap sdt mat tuang, dit ¢ vi tri mat san hoac cao hon ma
san 500 - 600 va ¢6 duong 6ng dan nudc tiéu vé phia ong thodt.

Tiéu nit (hinh 5.32 - 5.33)

Tuong tu ti€u nam, tiéu nit ¢6 thé ciu tao tiéu nir thanh méng, dat ¢ vi tri mat san hodc chia thanh
cic 6 nhd bing cdc vach ngin méng, nhung khoang céch giita cdc vach phai = 740 dé ddm bdo yeu
cau su dung.

Ngoai ra con c6 loai tiéu ché tao sin, ciu tao giong nhu xi bét.
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Chéu rita (hinh 5.34)

Cé thé ciu tao chau rira bing bétong cot thép lap ghép hodc d6 tai chd, dat & cao hon san mot
khoang 700 - 900, b¢ mat chau rita duge lang vila ximang mac 73, ché méng nhit day 20, doc v&
phia phéu thu nudc ban, ling xong <6 thé ddnh mau bing ximang nguyén chat hodc 6p gach men.

Ngoai ra con ¢6 loai chau sit, ché tao san, lap sdt mat tuong, dat & vi tri cao hon mat san 700 - 900
va ¢é dudng 6ng dan nudc ban vé phia 6ng thodt. Loal nay thudng duge sir dung, vi sach, dep, va thi
cong don gian.

( )
O
O L |
L ./ -
MAT BANG MAT DUNG MAT BANG AT BUNG

Hinh 5.34. Chin rita.
Bon 1iim, gitong, voi, mdy sdy tay... nhiing thi€t bi nay dugc céc nha san xudt ché tao san.
5.6.2. San ban cong - logia

5.6.2.1. Ddc diém va yéu cdu

Ban cong 13 mot phan ctia san gdc duge {am nho ra khoi tuomg ngoai nha, khong ¢6 cot 4o hén
dudi va ¢ thé khong cé mdi che bén trén. Ban cong cé thé trong pham vi mét phong, doc theo nha
hay @ goc tuong.

Logia cling 1a mot phdn cha san gic nhung 6 thé 1am nhé ra hoac thut vao trong tuong ngoai
nha. Khi 1am nhé ra thi c6 cot d& bén dudi va o6 mdi che bén trén. Logia thudng duoc lam riéng cho
tung phong.

Ban cong va logia déu cd cong dung lam noi héng mat, vui chai, ngim canh hoac giat giii, hong
phoi bén ngoai nha. Dong thoi cing ¢6 tic dung tao vé dep cho mat dimg cta nha. Do dé ban cong
v logia phai dam béo ket céu chiu luc 16, déng thdi ket cau bao che dat yéu cdu cao vé su dung va
tham m§¥.

K&t cau chiu luc ¢6 yéu cau chi yéu la dam bao cudng do cao, kién cd va an toan. Két cau bao
che phai dam bao chiu dugc tic dong truc tiép clia biic Xa mat trdi, mua gi6. Néen mat san ¢6 yéu cau
céch nhiét, chong tham va thodt nude tot, lan can cén thong gié va bao vé tot.

5.6.2.2. Cdu tao ban cong - logia

K6t cdu chiu liee ciia ban cong, ogia: thuomg duge cdu tao cling loai vat liéu Iam ket c&u chiu luc
cho san, nhu bétong oot thép (kink 5.35 - 5.39)
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Hinh 535

- Keét cau chiu luc cha ban cong: wy theo vi tri, yéu cdu si dung va vat liéu x4y dung ma ban
cong s€ dugc cau tao theo cic ki€u sau: ban san duge d& bdi congxon, congxon dugce lién két ngam
vG1 khoi xay, v6i dam hoac giang tudmg. Trudng hop ndy cdn quan tdm chéng lat cho ban céng.
Nhip vuon ra cua ban céng khong qua 1000 (hink 5.36).

TAY WN B, ™Hép
N / HOAC BE TONG o
e 3
A
94 15, o B
RANH] COM [THOA T NUGG 40-fo [ o
0oc po-obx
SAN i N
E /;///y N7 _T =2 \_/’ 2
> "V L L XL 7 22T L L =]
GiANG TidnG ] BNG THOAT
1 CON SON
K , ,
BAN BTCT LIP GHEP

1 220 l <1000

Hinh 5.36. Mdr cdt ban céng.

Ban san dugc d bdi congxon, congxon dugc lién két vdi khoi xdy hay khung sudn nha. Tuy theo
vat liéu ma congxon dat cich nhau khoang 1000 - 2000. Nhip vuon ra ciia ban cong sé tuy theo kha
nang chiu lyc cta congxon, khoang 1000 - 1500, thudng 1a 1200 (hinh 5.37).
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Hinh 5.37. Mdt cat ban cong.

Ban san dugc dic lién v6i congxon, congxon la két cau clia phan san nha kéo dai ra véi cdc dam
mot nhip, cé phan congxon dua ra khoi mit tudng ngoal va mot ddm bién kiém dau dam, dong thoi
chiu d& lan can. Nhip vuon ra clia ban cong ¢6 thé theo yéu cau sir dung, nhung khéng qua 1800.
Két cdu nay thudng ap dung cho nha khung chiu luc (hinh 5.38).

TAY N G, THEP
HOAG BE TONG
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Hinh 5.38. Mdt cdi ban cong.

- Két cau chiu luc cua togia: do vi tri cla l6gia dugc 1am phia trong nha, hoic néu nho ra ngoai
thi ¢6 cot dd, nén két cau chiu luc gidng nhu san nha (hink 5.39, 5.40).
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Két can bao che ciia ban cong, légia:

Do viéc mat san ban céng, l6gia chiu tic dong truc ti€p cua ning, gid, mua can phai cdch nhiét,
chong tham vi 16 chifc thoét nudc tot.

Mati san ban cong, logia thuong dugc it bang gach c6 tdc dung chéng tron, ¢6 4o doc | - 2% vé
phia ranh thu nudc va dugc 1am thap hon hon san nha khoang 50 - 70, dé phong nudc mura hat tir

ngoai vao frong nhi.
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5.6.3. Cau tao san ¢ khe co dan (hinh 5.41)

Khe co din xudt hién & cdc vi tri:

~ Trudng hop két cdu khung c6 cot kép, khe co din duge cdu tao giita dam kép noi cot.

- Truding hop cot ¢6 vai ¢é mot ddm chiu san goi tua, khe co din duge cdu tao ¢ gifta dam chiu

san va dam lién két chiu san.

- Trudng hop ban sin duoc ciu tao theo két ciu congxon, khe co dan duge cau tao & khoang giita
hai dam sin tir ddm dén mép hai ben khe. Mot khe cho trudng hop ddm thdi dau hay béan thoi diu,

hai khe cho cho trutng hgp g6i dam tu do.

Dam bo su co dan clia san tai vi tri khe co din, nhung ddng thdi ciing phai dam bio chéng tham
t6t va kin, khong cho nuéc va bui roi xudng ting dudi, dam bao vé sinh va my quan. Thong thuong
ding mot 14 déng dit doc khe co dan, chén vat liéu dan hoi, chong tham va che mit trén bang tdm
kim loai hinh chit V, chir Z hoac ton... dugc lién két diém vao dam & hai bén mép khe. Mat dudi san,

tai vi tri khe co dan dugc che bang nep gd hoic chat déo.

L BAN DAM GO TU 0O A

DAM THOI DAU

Hinh 5.41. Vi tri va ¢du tao khe co gidn cia san.
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Chuong 6
CAU THANG

6.1. VI TRI, TAC DUNG VA DAC PIEM

Cau thang Ia phuong tién giao thong theo chiéu dimg, c6 tic dung lién hé gifta cdc ting nha. Ciu
thang dugc dat trong hodc ngoai cong trinh, noi dé thiy va tai vi trf thuan tién cho di lai.

Khi thiét k& cau thang phai ddm bao nhiing yéu ciu sau:

- St dung thuén tién, do doc va chiéu rong v& thang phai thich hop.

- Kinh t€, thi cong nhanh va dé dang.

- Bam bao an toan, ¢6 ddy di dnh sang, khong tron truct.

- C6 kha nang chiu lira 1on.

- Bén vimg, chiu duoc tai trong khi van chuyén nhiing vat nang.

6.2. PHAN LOAI (hink 6.01 - 6.02)

6.2.1. Theo vi tri

- Cau thang ngoai nha.

- Cau thang trong nha.

6.2.2. Theo chitc nang sir dung
- Ciu thang chinh.

- Cau thang phu.

- Cau thang thoat hiém.

- Cau thang phuc vu.

6.2.3. Theo vat liéu

- Cau thang go.

- Cau thang gach, di.

- Cau thang thép.

- Cau thang bétong cot thép.
6.2.4. Theo hinh thic

- Cau thang thang, ngodl, vudéng géc, kép...
- Cau thang tron, rén 6c...

- Cau thang bt gidc, léch tang...
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6.2.5. Theo ciu tao

- Cdu thang kieu dudng doc khong bac.

- Cau thang c6 bic.

- Thang tu hanh.

- Thang may.

IEE;ZWE

I)il

chy THANG THENG (NOT VE)

rry r# oo

A THANG DO HUdNG 90" (Al VE)

chu THANG D HUONG 180" (HAI VE)

]

-

chu THANG DA HUONG 90" (BA W)

CAU THANG D1 HUONG 180" (BA Wf

A, L

| Y
chu THANG THANG (Al vE)

chu THANG Bt HUdNG 907 (BA VE)

FFTrrrs FETTIET IS

b

4 Frrrrrs

chy THANG DI HUdNG 90" (BTN VE)

Hinh 6.01
chu TANG DB HUDNG 90 (BA VE)
CAU THANG D HUdNG 180" (BA V)
Hinh 6.02
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6.2.6. Theo bién phap thi cong

Ciau thang béténg cot thép cé wu diém bén lau, khong chdy, tuy nhién ning né, khé sta chita.
Pugc diing rong rii trong nha dan dung ciing nhu nha céng nghiép.

Ciu thang bétong cot thép c6 hai loai: toan khai va lap ghép.

- Cau thang béténg cot thép toan khéi cé do cing va én dinh cao, khong bi han ch€ bdi tieu
chuan hod, hinh thic da dang, thod mén moi yéu cdu tham my cla kién triic. Tuy nhién cdu thang
bétong cot thép toan khéi ton ¢p pha, t6c do thi cong va dua vao sit dung cham. Ciu thang bétong
¢t thép toan khéi ¢6 thé chia ra theo hinh thiic két cdu: ban va ban dam.

- Ciu thang bétong cot thép lap ghép gdm cdc cdu kién duge ché tao san & cong xuong hay cong
trudng, sau khi cau kién di chiu luc thi mang dén vi tri 1dp ghép. C6 uu di€m t6c d6 thi cong nhanh, ddp
tng ducc yéu cdu cong nghiép hod xay dung, tiét kiém dugc vén khuén, nang cao chét lugng san pham.
Cau thang bétong c6it thép 1ap ghép c6 thé chia ra theo trong lugng cdu kién: ciu thang bétong cot thép
tip ghép c&u kién nhd, ciu thang beténg c6t thép lap ghép cau trung binh, ciu thang bétong cot thép lap
ghép ciu kién 16n.

6.3. CAC BO PHAN VA QUY DINH CUA CAU THANG

6.3.1. Cac bo phan cua cau thang (hinh 6.03 - 6.04)

Dam méng chan thang; ban thang (dan thang, dot thang); chi€u nghi; ddm chi€u nghi; chiéu 16i;
dam chiéu t6i; bac thang; ddm cén thang; lan can, tay vin.

cHfy

P A AT i A

15,600

Y BRI -

%
¢
£,

L £
o KM AT TR AT - W

1500

150612;

+1,800

3600

160¢

150%12

%%‘*%%%*%%%/f{.u

%&-{m \ 600 1 1000 1800 £40 1 300%11=3300 { 1350 ];zi

2400 1800 54K

O

MAT CAT 1-1
Hinh 6.03
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Hinh 6.04. Mdt bang thang.

6.3.2. Nhitng quy dinh cau thang

6.3.2.1. Chiéu rong bdn thang (1) (hinh 6.05)

Chiéu rong ban thang tinh tir mép wong dén mép
lan can tay vin. Chiéu rong cla ban thang tuy thude
vio luu lwong va s6 ngudi sir dung va cén clt vao quy
pham d¢ tinh todn.

D6i véi nha &, chidu rong ban thang thudng 13y
1200 - 1400, dé dam bao cho hai ngudi len xudng dé
dang. D6i v4i nha cong cong, chiéu rong ban thang
thudmg 14y 1400 - 2000 va can ct vao tinh todn thoat
ngudi dé quyét dinh.

Chiéu rong ban thang thong thudng khong nho hon
900 (do yéu cdu vé phong hod) va khong 16n hon
2200 (do yéu cdu vé st dung - quy pham}. V&1 mot sG

als

-

— e —y——————

@r— LIl

[ i——

Hinh 6.05

cong trinh ¢6 yéu cdu sir dung dic bigt, chiéu rong ban thang cé thé 16n hon (hink 6.06 - 6.08).

ki)

i

A

v

|
\snui l’?o';l;

Hinh 6.06. Khodng réng cdn dé mot dom vi ngudi di lén xudng.
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Hinh 6.08. Chiéu rong bdn thang.

6.3.2.2. Chiéu réng chiéu nghi (c) (hinh 6.09)

Dé dam bao di lai va van chuyén cic dé dung 16n duge dé dang, chiéu rong chi€u nghi phai lon
hon hodc bang chiéu rong ban thang. PGi véi ciu thang thang, dé trdnh hién tugng ddm phai chan vi
1& budic, chiéu rong chicu nghi 161 thiéu bang 800 hoac bang (800 + n.500), trong dé: n la s budc di
tai chiéu nghi, 500 la chieu dai mot budc chén.

800 HOAC 300 + nx500

Hinh 6.09. Bé réng chiéu nght'
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6.3.2.3. Pé doc (hinh 6.10)
Po ddc cha cdu thang dugc quyét dinh boi chiéu cao bac thang (h) va chiéu rong bac thang (b).

Thong thutng quan hé gilta chiéu rong va chiéu cao bac thang dugc ldy theo cong thitc: b + h = 450.
Thich hop nhit 1a b =300 va h = 150.

~

Neud: Ldn: Boo-1000

Y
T 1 TRE EM; SO00-600
A 1 /02

Hinh 6.10. Dé dic cdu thang.

Hinh 6.11. Chiéu cao lan can @y vin,

Do déc chia cau thang con tuong quan dén cong nang clia cong trinh.

Nha & Trudmg hoc Hoi tnkmg Bénh vién Nha tre
Chiéu cao 150 - 175 140 - 160 §30- 150 150 120 - 150
Chiéu rong 250 - 300 280 - 320 300 - 350 300 250 - 280

Bac thang dudi cing thudng rong hon 40 - 80 va thip hon tir 20 - 40. Trong mot cau thang khong
nén thay doi do déc.
6.3.2.4. Chiéu cao lan can (hinh 6.11)

Chiéu cao lan can ¢6 quan hé t&i do doc cia cdu thang, cau thang ddc it thi yéu cdu lan can cao
va nguoc lai cau thang déc nhiéu thi yéu cdu lan can thap.

Chiéu cao lan can dugc tinh tir diém gidfa mat bac dén mat trén cua lan can, thuong lay tur
800 -1000 do1 v6i ngudi 16n va SO0 - 600 doi voi tr¢ em.

6.3.2.5. Khodng di lot

Dé dam bao viéc di lai duge thoal mdi va mang vac dé dang, khoang di lot & cdu thang xuong
tang ham, ctra di dudi chiéu nghi cdu thang toi thiu phai 2 1800 (hinh 6.12). Mat thang dudi lén
trin thang trén, t8i thiéu phai 2 2000 (kinh 6.13).

Mot 0 cach giai quyét khoang di lot cho cira di duéi chiéu nghi cau thang:

_ Nén nha cao: ha nén nha 161 do cao can thiét dé giai guyét 161 di duéi chi€u nghi.

- Nén nha thip: kéo dai dot mét cia thang bing cach tang s& bac dot mot, dong nghia tang do cao
clia san chi€u nghi t6i do cao can thiét dé di lot.

- Nén nha thip chiéu dai budng thang khong di dé kéo dai dot thang: gidi quyét bang cach lam

ciu thang ba dot, khi d6 cira di nén dat dudi chiéu nghi thit hai.
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- Chiéu rong budng thang khong di dé lam thang ba dot: gidi quyét bing cich cho do déc cua
cdu thang I6n 1én bang cach tang chiéu cao bac va giam chiéu réng bac. Ngoai ra ¢6 thé ciu tao bac
chia 1am hai hoac 1am cau thang khong cé chiéu nghi.

Ri 7 =/sa

7 :

KHOANG DI LOT KHOANG DI LOT KHOANG DI LOT
THANG XUGNG HAM A O DU CHIEU NGHI 10 BAG B OEN SAN THANG
Hinh 6,12 Hinh 6.13

6.3.2.6. Khodng cdch phong hod

La khoang cach thoat ngudi khi cé hoa hoan, duge tinh tif noi [am viéc xa nhat dén cau thang.

Cidu thang hai bén, Cau thang giifa.
Cap phong hoa % % %
Ivall 40 m 25m
111 30m 20 m
v 25m 15m
v 20m 10 m

6.3.2.7. 86 bdc trong mot dot thang (n)
S6 bac trong mét dot thang nén: 4 £ n <18 béc, trir cdu thang phu va xoan oc. ..
6.3.2.8. Khodng cdch diéu hoa (s) (hinh 6.05)

C6 tac dung d€ ngudi di lai & khu cau thang va hanh lang khéng va cham nhau. Khoang cdch diéu
hoa dugc tinh tir mép ngoai cha tudng cho dé€n mép ciia bac thang dau tién,

Néu chiéu rong ban thang £ 1200 thi khoang cdch diéu hoa 2 300. Néu chiéu rong ban thang 16n
hon 1200 thi khoang cdch diéu hoi 2 600,

6.4. CAU TAO CAU THANG BETONG COT THEP TOAN KHOIE

6.4.1. Cau thang hinh thitc ban

Bén thang 12 mot ban phang hoac ban gy, chiu toan bo tai trong tic dong 1én cau thang, ban tua
1én twdng hodc tua 1én dam chi€u nghi va dam chiéu t6i, lic ndy thang khong cé ddm c6n. Hinh thitc
két ciu nay thich hgp vdi nhip cdu thang nho va hep, chiu tai trong nhd, kich thudc budng thang
khoang 1500x4500 (hinh 6.14 - 6.16).
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Hinh 6.16. Cdu thang bac diic 1ién bdn hdng BTCT.
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6.4.2. Cau thang hinh thitc ban dam

Bin thang dugc cdu tao véi ddm cdn, chiu todn bo ti trong tdc dong lén cdu thang, ban tya kén
dam c6on. hai diu dim con tua ién ddm chiéu nghi va dam chiéu t§i, néu la dot thang déu tién thi
dam cén mot dau tua lén dim chiéu nghi, d4u kia tya 1én dam méng chan thang.

Théng thudng bic thang duge xay bing gach phia trén cha ban thang, nhung cling ¢6 the cau tao
bac thang va ban thang thinh mot khai bétong cot thép, lic ndy bac thang gidng nhu mot dam nho,
duoc tua Jén dim c6n, dim con tua lén ddm chiéu t6i, chiéu nghi.

Lién két giita ban thang va ddm cdn cd cdc trudng hop sau:

- Ban thang nam phia trén ddm c6n (c6n chim), két cdu chiu luc hop 1§, nhung dam quay xudng
dudi, tran khong phang, kho giir vé sinh (hinh 6.17).

- Ban thang nim phia dudi dim cdn (c6n néi), tran phang dep, dé lam vé sinh (hinh 6.18).

- Bin thang nam giita dim cén (cén nita ndi, nira chim) (hink 6.19).

BAC XAY GACH BAC XAY GACH [
@Z} ™ %
/ oy NG %
1)
7 KAAAAIIIL % 777 7K
7 A LT A G F L / [ P/ A o L e 7
cON CHiM % lé
l
Hinh 6.17. Thang kiéu bdn ddm {con chim). Hinh 6.18. Thang kidu bdn ddni (con ndi).
BAC XAY GACH |
N "%
7 .
PSS L A/
AT DAL T L DA 4
oo NUA CHIN, NUA NG -
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Hinh 6.19. Thang kidu bdn ddm (con mia chim, nita noi).
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6.5. CAU THANG BETONG COT THEP LAP GHEP
Tuy thuoe vao diéu kién thi"ééng va phuong thic van chuyén ma lya chon loai cau thang.
6.5.1. Cau thang bétong cot thép lap ghép ciu kién nho

Chi lap ghép cdc ban bac thang, ban bac thang duoc ché tao theo mot s6 hinh thifc: chit nhat, chir
L. ban bac tam gidc (dac hodc rong). Cdc ban bac thang dugc ké truc tiép 1én wdng hay dam con dé
tai chd hoac dam con lap ghép. Loai nay ¢6 uu diém trong luong cdu kién nho nén khong cin
phuong tién cdu 1ap ma chi cn dung thu cong dé 1ap ghép. Nhung nd ¢ nhuge diém lap ghép cham
vit nhiéu cdu kién, chi nén dp dung cho nha hai tang (hinh 6.20-6.21).

Hinkh 6.20

A
T

Hinh 6.21. Cdu thang btct ldp ghép (cdu kién nhd),
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6.5.2. Cau thang bétong cot thép lap ghép cau kién trung binh

Trong lugng cdu Kién cdu thang lip ghép trung binh vao khoang 3N0kg, thudng c6 hat loai: cdu

thang hinh thtfc ban, cdu thang hinh thic ban dam (hinh 6.22).

MAT BANG THANG

P

Hinh 6.22. Cdu thang bict bin Idp ghép (cdu kidn trung binh).

- Cdu thang hinh thic ban 6 hai cdu kién chinh: ban béc thang va chiéu nghi. Ban bac thang gac
tric 1iép lén san va chi€u nghi. Tuy theo yéu cdu st dung ma ban bac thang phén thanh mot hay
nhiéu giai, méi gidi rong tir 300 - 600. Chi€u nghi giong nhu két cdu san gic, ¢6 thé 1a panen chit U,
pancn hop hoac ban san, duge ke trie tiép 1én wong hoac dam..
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- Ciu thang hinh thic ban dam c6 ba céu kién chinh: ban béc thang, chié¢u nghi va dam con. Cau
1ao ban bac thang gidng nhu cau tao ban bic thang & cdu kién nho (cé ba hinh thuc: chir nhit, chir L
v lam gide dac hoac réng). Cdc ban bac thang c6 thé wa trén twdng hodc trén ddm con, nhung dé
tién thi cong ban bac thang duge ké hai ddu 1én ddm cén. Chi€u nghi giong nhu két cau san gic, co
th¢ 1a panen chit U, panen hop hoac ban san, duge ké truc ti€p lén tudng hoac dam. Dam chicu nghi,
diam chiéu 161 ¢6 tiét dién hinh chir nhat hoac chit L. Dam ¢6n tya lén dam chiéu nghi, chiéu téi hodc
Ién ddm méng chan thang (& ting dudi cung). Tiét dién ddm con cd thé 12 hinh chir nhat, hinh rang
cua. P61 vai dim con hinh chit nhat thi ban bac thang hinh tam, dam cén hinh rang cua thi ban bac
thang dung ban phang. Méi ban bac thang ¢6 thé ¢6 mot hoac hai ddm ¢6n, ban thang ¢6 hai ddm
¢On thi cong thuan tén, lién két don gian, ban thang cé mot dim c6n thi nén bo tri & gilta ban thang.

6.5.3. Cau thang bétong cot thép lap ghép ciu kién lén

Can cit vao tinh chat chiu luc, yéu ciu str dung, cdu thang chia lam hai cau kién chinh: chi€éu nghi
vt bin thang.
Chicu nghi ¢6 thé 1a panen sudn, panen khong suon, panen hop duge ké 1én tudng hoidc dam.

Ban thang tua vio chi¢u nghi. chiéu tdi hoac ddm mong chan thang (& tang dudi cung). Ban thang
¢6 thé lam theo may loal sau:

Hinh 6.23. Théin thang mdt didi phdng. Hinhk 6,24, Thdn thang hinh tHuie mot suom.

- Ban thang ¢é mat dudi phing, ché tao don gidn, vé sinh va dep, nhung (6n thép va bétong
(linh 6.23).

- Ban thang ¢6 hinh thic mot sudn nam gilta chiéu rong ban thang, tict kiém vat liéu nhung ché
tao phuc tap (hindt 6.24).

- Ban thang ¢& hinh thitc ban dam, bic mong, loai nay tiét kieém vat lieu nhung thi cong phic tap.
- Ban thang c¢6 hinh thifc bin phéng, bac thang xay bing gach, 1iét kiém vat liéu, tan dung vat liéu
dia phuong, ché tao don gidn nhung thoi gian thi cong cham (hinh 6.25).
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THAN THANG HINH THUC BAN DAM THAN THANG HINH THUC BAN DAM (BAC MONG)
Hinh 6.25. Cdu thang BTCT bdn ldp ghép (cdu kién lon).
6.5.4. Lién két giita cac cau kién

D¢ cdc cdu kién riéng ré ¢6 thé lam viéc 61, dam bao do cing giita cac cdu kién thi yéu cdu lién
két chat ché v&i nhau. C6 thé sir dung lién két todn khoi hoac lién k&t han (iinh 6.26 - 6.28).

IHEP DAT SAN
THER CH

Hinh 6.26. Lidn két giftu cde Hinh 6.27. Lién két giita cdc
cdit kicn nho, cdu kién lam. Hinh 6.28. Lién két hau

Lién két toan khoi: khi ché tao dé chita sian nhitng thanh thép, khi lap cdc cau kién cdu thang thi
lién k&t ciac thanh thép chd d6 véi nhau, sau d6 do bétong. Kidu lién két nay gila céc cdu kién viing
chic, bén lau, nhung thi ¢cong cham.

Lién ket han: khi ché tao cau kién thi tai nhitng vi i s& lién két cdu kién vGi nhau, dat san thép ban
trong cau kién, khi lap cdc cdu kién cdu thang thi han cdc thép ban dé vdi nhau. Kicu lién két nay thi
¢ong nhanh, nhung khi han nhiét dé 1én c6 thé lam ran nit bétong, do dé viée biao v¢ ¢ot thép khong
101 s¢ ¢ bi ri sét. Sau khi han phai phit [én chd han lien két mot 16p vita ximang méc 75 - 100.

6.6. CAU THANG BETONG COT THEP 3 DOT (hinh 6.29)

Trong cdc cong trinh ¢6 bé rong budng thang ngin, khong da 1am hai dot thi ¢6 the md rong b
ngang cau thang d¢ lam kicu cdu thang ba dgt. Cdu thang ba dot ¢6 cdu tao khic cdu thang hai dot &
¢hd chiéu nghi con thang khong géc truce 1i€p vio ddm ma cén cia dot no géi vao dot kia, lien két
eldng pilf voi nhau.

Loai ndy tinh todn va thi cong rit phic tap bdi vay sl dung rat han ché. DE con va lan can tay vin
lugn duge déu, di lai thodi mai nén lam chiéu nghi 16n hon bé rong ciu thang mot bac.
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6.7. MOT SO CAC CHI TIET CO BAN CUA CAU THANG (hink 6.30 - 6.36)
[

T

e =

MAT CAT 1-1

Hinh 6.30

THEP DET 204

BAC THANG VA THANH el THANG
#14 LANG VA XM MAC 73

812

TEX

Hinkh 6.31. Mt cdt hinli chié truc do chi tiét ddm mong chdn thang.
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cm TIET DAM MONG CHAN THANG

Hinh 6.32. Chi 1iél ddm méng chan thang.
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@ CHI TIET DAM SAN CHIEU NGHI

Hinh 6.33. Chi tiét ddm san chiéu nghi.
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CHI TIET DAM SAN CHIEU TG

Hinh 6.34. Chi 116t ddm sém chién 1.

TAY VN B
THEP DET 20x4 __

LG
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i VA XM MAC 50 DAY 20

" GACH XAY v WA M MAC 50

| DAN BTCT MAC 150

TRAT VA TAM HOP MAC 50 DAY 10

@cm TIET DAM SAN CHIEU TdI @

Hinh 6.35. Chi tiér dedm san chicu 1di.
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6.8. CAU TAO BAC THANG VA TAY VIN, LAN CAN

6.8.1. Cau tao mat bac va mii bac thang (finh 6.30)

Mui bic dung vira ximing hoic c¢dc loai vat liéu it bi mai mon, ¢6 thé Jam vit hoac lugn tron dé
kht budic khor bi vap.

Miit bic célu tao gidng nhu mit sin, ¢6 the 1am bang cdc loai vit liéu nhu viia ximang. via

granito, gach hoa, dd x¢, go, chat déo.

L8



TRAT VilA ¥ MAC 50 TRAT VUA Y4 NAC 50 TRAT WA XM MAC 50
I I

MAT BAC P DA TU NHIEN % MAT 8Ac 0P A 6B DINH T 6 vAo B.E.C
E? DAY 40-50 y
Yoo Vo
(o O TN AL, ) ) ) W/)L“
r 2 0 N7zz T,
47
5 |
i N
. il o \,1
| - e il b}
W é_ § ) f'/./,-J /s
2777777, MAT BAC 0P DA TU NHEN T MAT BAC 0P GO

Hink 6.36. Mét so chi 1iét miii bac.

6.8.2. Cau tao tay vin, lan can

Pé dam bao an toan khi di lai trén cdu thang phdi lam lan can, phia trén lan can ¢6 tay vin lam
¢hé dua dé khi lén xudng cau thang duge thuan tién.

6.8.2.1. Lan can (hinh 6.37)

Lan can 6 the chia [un hai loai: fan can dac va lan can rong.

LAN CaM XAY GACH

—,
TAY VIN 6D LAN CAN XAY GACH COT THEP ,
LAN CAN GACH TAT ¥ R

Hinh 6.37. Mot s6 chi tiét lun can.
(9



Lan can dac c6 lam bang bétong c6t thép hodc xay gach voi cac tru nho bang bétong cot thép.

Lan can rong ¢6 thé 1am bing g, bétong cot thép, kim loat. Loai Jan can nay thoang, nhe ¢6 thé trang
tri theo nhiéu hinh thic, nhung phai ddm bao duge an toan vdéi cac khodng trong khéng 16n hon 150.

6.8.2.2. Tay vin (hinh 638 - 6.39)

Tay vin dugc lam bing nhicu loai vat liéu nhu gé, thép, thép khong gi, dong, bétong cét thép,
granito... nhung cin phai dam bao nhin, khong bui.

Tay vin duge lién két vdi lan can bang dinh, dinh vit, han hodc lién két toan khéi.

1
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Hinh 6.38
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Hinh 6.39. Mot s0°chi 1iét tay vin cdun thany,
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6.9. CACH THIET KE CAU THANG (hinh 6.40)

Dua vao cdc yéu 10 nhut yeu ciu st dung, chiéu cao tang nha, hudng di lai... tir dé xdc dinh dugc

s0 bac thang, $6 bac trong méi dot thang va kich thudc cla budng thang.
- Chiéu rong dot thang: /.
- Chiéu dai dot thang: d. [ I S —

— . e ol e S

_ Khoang cach diéu hoa: s, khi /< §200 thi
s 2 300, khi ! > 1200 thi s 2 600.
- Bé day con thang: ¢ = 80 - 100.

. . '| =
- Khoang céch mép hai con thang: f =160 -250. |
- Bé rong chidu nghitc =1 +e. |
| 1

- Chiéu rong budng thang: B=2/+2¢c + f. :

- Chiéu dai budng thang: L =c +d +s. ! /l
L

C6 dudge cdc s0 lieu B, L, L. ¢, d,s, e, f, tas€ ¢

dugc mai bang cau thang va giong 1én mat dimg.

1500

=
P v +1,800
8
10 003

T ";* B B e %

' e S e T T i ¥
L—J‘?‘%A.‘%T?’* F L F7 fﬁ

GIAN DO BAC CAU THANG 2 00T
Hinh 6.40
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Chuong 7
MAI NHA

1LVITR1TACIHH«}VADAC{HEM

Mai 12 bo phan trén ciing ctta nhi. Mdi 1a ket cdu chiu lyc dong thoi cling ta két cdu bao che. Tic
dunn chinh clia mdi 1 che mua, che nang chdng lai anh hudng cta bdc xa mat troi, dong thoi cd tic
dung cich nhiét. giit nhiét, chong tham. Méi duge lien ket véi cic bo phan tuong cot, dam, gidng cua
cong trinh, tao nén sy 6n dinh chung cho toan cong trinh. Mai ¢6 anh hudng 16n 161 my quan cong trinh.

Ml ¢6 hai bo phan chinh [3 k&t cdu bao che va két cdu chiu lue

- K&t cdu bao che ¢6 yéu cdu chinh 13 chong tham, chong dot, che mua, chan ndng va cich nhiét,
giit nhiét, cach am déng thai véi kha nang chéng chdy. chong tdc hai clia céc loa khi. Két ¢iu bao
che gom cé 16p lop va két cau d& 16p lop. Ldp lop c6 thé dung cdc loai tam nho nhu 14, tranh. ra,
nedi. g6, dd. thuy tinh: tam lop 16n nhu {ibroé ximang. ton, betong cot thép, chat déo.

- Két ¢iu chiu luc ¢é yéu ciu dam bao chiu lyc dudi tac dong cua tai trong tinh nhu 1ai trong ban
than. tdi trong 1dp lop v ket cau d& tdm lop, dong thoi dam bao chiu lye dudi téc dong cua tal rong
dong nhu sic gié. mua va bao tri. Két ciu chiv luc bao gém cdc he dam. dan vi keo, xa go véi cau
phong. 1itd hodc cdc tam toan khoi hay lap ghép. trong cdc cong trinh hién dai con <6 thé fa k€t cau
khong gian véi vo mong mat x&p. két cdu day cang hoac suon khong gian. Két cau chiu luc ¢o the
duoc lam bing cdc loai vat lieu gd. thép. bétong cot thép.

K&l cdu ctia méi nhi cin dam bao su bén vimg dudi anh hudng cta thoi it khi hau bao gém nang,
mua. gid. Cdc thanh phin, bo phan ctia mdi nha can duge cdu tao hai cdc loal vat liéu thich hop, dong
thoi phai thong qua tinh todn dé c6 nhimg tiét dién theo yéu cau chiu hue véi kiéu cach rap néi ddng
cich. dam bao sy truyén lue va chiu tii, dam bio khong bi bién dung déi véi gb va thep, dam bao sur co
diin nhit dinh dot véi thép va bétong cot thép do su thay doi nhiét do va tdc dong cua gio.

7.2. PHAN LOAI

7.2.1. Theo vat licu: Mdi nhi lop g6, mdi nha lop ngdi, mdi nhit lop tam fibro ximang, mai nha
lop 16n. mdi bétong ot thép.

7.2.2. Theo bién phap thi cong: Mdi nha lap ghép, méi nha do toin khoi.
7.2.3. Theo cau tao

- Mii déc: mdi nha ¢6 do doc 1n nhu mdi nhi lop gd. mdi nha lgp ngdi, mdi nha lop tdm fibed
ximéng, mai nha lgp 10n, véi yéu cau dac bi¢t co thé lam bang bétong ¢ot thép toan khoi. Thong
thudng ¢d do doc t =27 - 100%.

- M4 biing: mdi nhd ¢é do ddc nhd duge lam bang betong cot thep toan khoi hoac lap ghép.
Thong thuong ¢6 d¢ doc i =35 - 8%.
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7.3. PO DOC CUA MAI NHA

Pé thodt nudc dé dang, mii nha can phai c6 do doc nhat dinh. D6 déc 16n hay nho phu thude vao
vit lieu cdu tao mdi, hinh thic ki¢n tric, hinh thitc k&t cau, hinh thitc cau tao, khi hau va phong tuc
tap qudn, cling nhur gia thanh xay dung.

Vé phuong dién kién tric thudng ¢6 yéu cau do ddée phit hop vl -
noi dung va hinh thie kién tric. Vé phuong dién Kinh 1€ mdi ¢6 do @ ‘
doc cang nhod thi cang giam dugc dign tich cua mdi lop. Vé phuong =
di¢n thich tng véi khi hau, nang, gié, mua thi mdi c6 do doc dam 1
thodt nuée nhanh, chong dét, chéng tham 161, { l

o dde cta mai nha duge xdc dinh hang ty Ié clia chicu cao mdi

,r - N ' ,e . * . * .- ~ . .. N !}I‘Hh 7.0f1
s0 v6&i chiéu rong clia mdi, tinh bang %. DO doc mai nha ky hieu la

i.i=1go =h/l {%). trong dé h la chiéu cao mai nha, [ L chiéu rong mai nha (hinkit 7.01).
7.4. CAU TAO MAI DOC

Can ctf vio hinh thic mat bang vi yéu ciu vé do doc, mii dée co thé gap rat nhiéu hinh thitc phong
phi nhu mai mét doc. mai hai déic. méi bon doc va mai bon doc kicu hai wéi (hinh 7.02 - 7. 03).

o)

NHA €O MOT MAI DOC NHA CO HAl MAl BC NHA CO BA MAl DOC
Hinh 7.02

NHA CO BON Ml DOC NHA CO BAN MA 0OC NHA CO BON MAI "BANR U°
NHA CO 80N ML BON MANG ¥0I NHA CO MAI CHUM MAT BANG MAI PRUC TAP

Hinh 7.03. Cdc dang mdi déc.
M3i d6c ¢4 hai bo phan chinh la suon mdi va phan che 10p. Suon mdi bao gdm tudng thu hoi, vi
k&o. bin kdo, he théng gidng vi keo va xi go. Phan che lop bao gom: doi v6i mai ngdi la cau phong,
lito, ngdi; doi voi mdi lop fibro ximang la tam fibré ximang; déi v6i méi lop 10n ta ton.
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7.4.1. Két cau chiu luc

7.4.1.1. Tuong thu ho

La loai két cdu don gian, kinh t€, loi dung

tudng ngang chiu lyc dé xdy thu hoi lam Két cdu % cd o
chiu luc. Tudng thu héi duge xay theo d6 déc cua
mai, twong thu héi dau bién xay 220, tuong thu
héi gilta xay 105, Dé tang cudng kha nang chiu
luc cho tudng thu héi can phii bé try, khodng

XA GO BIEN

2000 nén bd mot tru va tai vi tri gdc xa pé. Trong
tuong thu héi nén dé thép chd dé lien két véi xa
6. Khoang cich gilta hai tudng thu héi khong qué
4000, néu 16n hon nén dung két cau vi keo.

7.4.1.2. Vi kéo

Theo yéu cdu ciu tao ma vi k&o ¢6 (hé 1am bing gb. thép, bétong cot thép. C6 trutng hop vi keo
duge 1am bang gd va thép, trong dé thép chiu kéo con go chiu nén va udn. Vi kéo thép va bétong cot
thép phir hop véi nhip nha 1dn, ¢é yéu cu chiu lita vi do bén vitng cao.

Theo hinh thiic cé dan vi k&o tam gidc, hinh thang, hinh da gidc (hinh 7.04). Khau do cta vi keo
c6 thé dat tir 6 - 10m doi véi vi kéo gd, 10 - 18m déi voi vi ko gb thép hon hop. trén 18m déi voi
thép hodc bétong c6t thép. Khi chon vi keo phai can cir vao chiéu dai nhip, yéu cau su dung cua phong
oc. tal trong tac dung len ddm, céc yéu cdu vé thim my ciing nhu yéu cau vé chong chay.

Trong xay dung dan dung vi kéo tam gidc dugc dung phé bién hon ca. Vi kéo tam gidc bao gém
cic thanh ko (canh thugng). quéd giang (cdnh ha), thanh chong ding, thanh chong xién... Duoc lam
gd, thép hodc hén hgp thép go.

PN “M@\‘[ m W\J

L 7-8m l l 10-18m 14-18m L 14-18m

Vi KEO TAN GIAC HE THANH BUNG XIEN

Vi KEO TAM GIAC HE THANH BUNG TAM GIAC Vi KEQ POLONCEAU Vi KO PALLADIO

Vi KED MANSART Wi KEO VET NAM : W KEQ MET NAM
Hinh 7.04, Dan vi kéo.
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Yéu cdit thiél ké

Khoang céch gilta cac vi keo s& duge chon tir 3000 - 6000 tuy thuoc vao vat li¢u lam vi kéo va Xa
26 4 go hay thép.

Tiét dién cia cic cdu kién 140 nén vi k&o tuy theo Khau do cta vi keo (chiéu dai clia phip). Khi b6
(i vi kio cin chon khau do ngan nhat, néu trudng hop o tuong hode cot lam goi tya trung gian thi
nen ot dung.

Ciéc vi keo can phai lién két on dinh timg cip mot bang cdc thanh, hé giang chéo. Ddng thdi phai
ciu ao lién két gifta cde vi keo véi tuong chiu luc hoac cot chiu luc dé tao thanh h¢ khung viing chac.
Cau tao lién kél gifta cde vi keo vai pdi d& can phan bo lyc déu. tranh luc tic dung cuc bg. cb thé dung
g6 dem dau keo. Gai da 1a lien két di dong 6 dau vi keo tranh noi luc sinh ra do dan na cua vi keo.

Khi thiét k€ cac cdu kién, can luu ¥ cdc dudng truc ndi lue cha cic thanh phai hoi tu vé mot diém
nham dam bao khong gay uén cho cic thanh k&o khi chiu luc va truyén lyc tai vi ted nay, di€ém dé
goi 1a mat keo.

Chinh giita thanh qud giang tai. vi tri lien k€t vdi thanh chong dimg cin nang 1én mot khoiang
[ = 17200 { (/ 12 khau do vi k&o) dé khi lam viéc keo vong qud giang s€ phing mit dudi.

Trong truding hop su dung maot ntra vi kéo, goi 12 ban ko, cdu 1ao giong nhu vi keo.

Vi keéo g6 (hinh 7.05 - 7.08):

D6i véi vi keo pb cdc cau kign chiu kéo duge ciu tao lién ket chot bang gd clng, bang kim loal
nhut buléng, dinh hoac mong ghep. céc ciu kién chiu nén duoc cau tao lién k&t mong déo chinh dién
vuong goc hoac phan gide, ¢ mot rang, hal rang.

NGi thanh keo vi qua giang, ding nep g0, nep sit lien két bing bu léng. Khong nén ndi cic thanh
chia vi k&o trong cling mot khoang. Mat tiép xiic clia goi 4o vi keo tnye ti€p lén tudng ma khong ¢
gidng phai lang mot 16p vita ximang day 30. Cic dau keo go chon vao (udng. cic mat gd ti¢p xic vai
lwiing phai quét hac n chong myc.
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Hinh 7.05. Lién két béng chot va bufang.

THEP MIENG
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Vikéo thép (hinh 7.09 - 7 10):
Da&i véi vi keo thép cac cdu kién duge cdu tao lien k&t va noi bing bulong, dinh tan hoac han truc
tiep hay gidn tiép vdi tdm thép trung gian, tuy theo vi tri va sy lam viée cla cdc thanh tai ntt lién ket.

1

1500

9000

Hinh 7.09. S da mot dan vi kéo.

/f’.i

BuU LONG

THANH KE |
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' THANH KED |~ THANK KEO ™"
LEN KET & MAT DINH LEN KET d MAT BiNk LEN KET xA GO vAD THANH XED

Hinh 710, Lién két cde can kién danvi kéo thép,

7.4.1.3. Kéo goc (hinh 7,11 -7.17)

Cdu tao vi kéo géc nhu vi kéo thong thudng. Trong trudng hop cong trinh ¢6 mat bang phiic tap.
mdi déc theo nhiéu phia. can nghién cdu b tri vi kéo géc, thanh keo hay cac tuong thu hoi sao cho
hop 1v nhat, dé thoa man nhitng hinh thic mdi phu hop vét yéu cau thiét ke. Tai cac vi tri giao uyén
giffa hai mat mdi déc ¢é thé bo trf ban kéo hodc thanh kéo phu. Vi kéo va thanh keo goc c6 the lién
k&t vl wong hay lién két vdi cde vi keo bang bulong va cdc thanh ¢& hoac bat thép. Ngoai ra can

luu ¥ bo tri phan tdn cdc diém géi tua cla céc vi keo, khong dé tip trung tai mét nit.

IR A
Pl
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Hinh 7.11
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7 4.1.5. Hé thong gidng vi keo (hinh 7
Tac dung.
C6 vac dung lién két khong gian ca

thanh canh ¢

3 két cau dan vi keo cla mdi nha, thuon
ing cdc thanh ding cda dan vi keo.

giang trong mat ph

A

¢ mat dan vi kéo, bio dam on
hiu nén. Chiu cdc lyc khong nam trong ma
¢ot, méng. Bao dam dung lip thuan tién, an toan.

20)

t phing cla da

g ding hai toa

dinh ngoai mat phing cho cac
n vi kéo, truyén cac luc xudng

i giang: ging trong mat phang mai v

— uiu‘cﬂ THEO THANH‘?GNG ‘ N
T
CACH GIANG W KEO TU 6M - 620
I
‘I_
~ Ay
.
CACH GING W KEO TU 7M20 — 10MS0
—
&)

CACH QUANG VI KEO TU 12M - 16K

Hinh 7.20. 1H¢ thong gidng mdi.,
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Hé elang trong mat phdng mdi:

Pay la hé gidng chi yéu dam bio tinh chat bién hinh cua cong trinh, bao dam su én dinh coa toan
dan vi keo cing nhu cua thanh canh nén. Tuy theo chicu dai ¢iia nha, do 16én cha dan vi kéo, két cau
tuong dau hoi ma cd thé cau tao cia hé gidng midi nhu sau:

- Trudng hop chicu dai nhi nho hon 20m va ¢6 tuong diu héi cing cé thé chiu duve lue ngang
(tudng gach 16n hon 220} thi ¢6 thé dung ngay xa g dé lam giing, vdi diéu kién xa gd phai dugc
cau tao licn két chat vao thanh kéo (thanh cdnh thuong) cling nhu vio wong héi,

- Trudng hop tudng hoi khong du cimg d¢ chiv duge luc ngang. cing nhu khi nhi dai qué
(khoang cdch gilra cdc tuong ngang 1dn hon 20m) thi phdi tao ra nhitng khéi cimg ¢ hai ddu nha va
chicu dai nha, cich nhau khong qud 20m dé lam diém tua cho c¢dc xa gé on dinh cdc didm i kéo
khac & khoang gitra. Khoi cing gém hai dan vi k€o canh nhau, thanh kéo duge nét nhau bang cic
thanh giang chéo chir thip. tao thinh mét dan nam nghiéng. Thanh giédng chéo déng dinh truc tiép
vao thanh kéo hodc qua cide dai thép mong. chd giao nhau gira piang chéo va xi ¢ cing cén lien
ket chat.

116 gidng ditng:

C

dan vi kéo ¢6 vi trf thing dimg, dac biet khi co gid ién. nén con duge goi la gidng gié. Giang dat

P

5 tic dung hién két cho cdc mat cia thanh qua giang khong vénh khoi mat dan vi keo, dam bao

trong mat phang thing ding & gita dan vi keo néi timg doi vi kéo véi nhau vi ¢6 thé cich vai ba
gian thi bo tri mot hé giang dimg. Khéng nén [am {ién tuc, vi khi mat dan vi keo bi phd huy thi s&
aiy ra phan ang day chuyén,

Khi nhip cta dan vi kto 1dn hon 15m thi phai lam hai hodc ba hé giding ding trong cdc mat phang
thanh chéng ding khdc nhau ¢iia dan vi kéo.

Hé giang ding bao gdm hai thanh thép chii thiap vAd mét thanh ngang néi cdc thanh qui giang,
thanh chéo bit bulong vao thanh ding cta dian vi kéo hoac bit buldng vio xi gd vi thanh qud giang
cua dan vi ko, thanh chéo con duge lam bang thép tron. bat vit vio cinh dan vi keo.

7.4.1.6. Xa go

C6 tict dién hinh chir nhat, dat trén va nghiéng theo mat thanh ko hoic womg thu héi. C6 the gic
Ién vi k&o hoac cde wrang thu hoi. Thuong duoc dat & vi trf mat kéo. khoang cach gitta cdc mat keo
thutng tir 1500 - 2000 vi duge on dinh bing con bo. Tiét dién clia xa gé phu thuoc vio khodng cich
gilta cdc vi keo hay cac tuong thu héi. Khoang cach gira hai xa go thudng tir 1060 - 2000.

X g6 thuong dat ¢ ba vi tri:

- Xa g6 née duge dat o dinh keo, dal thang ding. gira hai xa gé thuong dung lién két néi chong
(vG1 x 26 thép) hodc diu diu (déi véi xa go go).

- X2 go gitra duge dat & mat kéo, dat nghiéng theo mat kéo, giita hat x4 g6 thuong dung lién két
s0 I¢ hoic néi chong.

- Xa g6 bién duge dat ¢ chan keo (ddu kéo), diat thang dung, giffa hai xa g6 thuong dung lién ké
ndi chéng (xi go thép) hoac diu dau (xa g6 gb).
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7.4.2. Két cau bao che

‘Thuting duoc lam bang vat lieu tdm nho nhu ngdi. vat ligu tam trung binh nhir fibré ximang, tim
{dn nhu ton.

7.4.2.1. Mdi lop ngot

Sau khi 6n dinh hé thong vi keo. xa gd ngudi ta gic he thong cdu phong, 1itd r6i lgp ngdi. DO doc
cla mii ngéi cd thé chon trong pham vi 48 - 70%, thudmg chon la 60% (31°).

Cin phong: 1a cée thanh g6 ¢6 tiét dién hinh chi nhat hodc hinh vuong, dat vuong gdc vdi xa go.
Puoce lien két vai xa gb bang dinh. Kich thudc tiét dién cau phong phu thude vao khoang cich piita
hai xa gd. Theo quy dinh cua vi keo dién hinh thi néu khong ciéch gira hai xa go nho hon 2000 thi
ciu phong c6 tiét dign 50x50. Khoang cich giifa hai ciu phong khoang 500,

Liro: 14 céc thanh gb 6 tiét dién 30x30, duge déng vuong goc vdi ciu phong dé mic ngéi khi
lop. khoang cach gilfa hai lito phu thude vao kich thude vién ngdi. Véi loai ngoi 13 vien/m® thi
khoang cach gitta hai lito La 350, véi foai ngd1 22 vien/m? thi khoang cdch gifra hai lito la 250.

(3 duoi mai. hang 1ito cudi cung duge dong chéng hai 16p dé dam bao do doc mai duge déu va
cach hang lito trén la 180 (v ngodi 22 vien/m?) va 280 (vdi ngdt 13 vien/m®).

Neai: duge san xuit nhicu kiéu. loai va kich c& khac nhau bang dat nung. biing vita ximang. C6
¢ic loai nhu ng6i may, ngdt maoc. npdi mdng am duong, ngdi up s6ng. ngdi bd. Nhung thudng dugc
ding ngdi may ¢6 kich thudc: loai ngé1 22 vien/m? ¢6 kich thude 220x300x30. loai ngoi 13 vien/m’
¢6 kich thude 240x400x35 (hinh 7.21).
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Hinh 7.21



Ngoi duge bude vao lito bang day thép dé chong gi6 16¢ hodc xo ngoi, cdc 1dp ngoi phia trén
cach mot hang bugc mét hang, ba 1ép dudi ciing vién nao cting budc vao litdé. Ngoai ra ¢dn ¢6 cic
loai ngéi bo dé lop & dinh nde, lién két bang vita Ximang, trudng hop khong dimng ngéi bod cé thé
xdy bd néc bang gach (hinh 7.22 - 7.23).
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7.4.2.2. Mdi lop fibré ximdng (hinh 7.24 - 7.28)

Tam lop fibré ximang dugc ché tao bang soi khodng amiang va ximéang dudi dang phang, luon
song nho hodac 1dn. C6 uu diém nhe, kha nang chéng in mon va phong hoa cao, thi cong nhanh va
1iét kiém gd. Tuy nhién kha nang cdach nhiét kém va dé va. Tam lgp fibro ximang thong dung cé
kich thudc: loai nho la 800x 1200, loai 1ém 14 1200x 1800, c¢é chiéu day 1a 3 - 5. D6 doc cia mai fibré
ximang ¢é the chon trong pham vi 23 - 33%, thudng chon 1a 27% (15°).

CACH LGP BUGI.

| KM (0P UGk THi CAC CACH DOC

! 4 3 CUA TAW PHIBRD 4 KE LIEN NHAU
¢ 3 PHA| CHUYEN SANG BEN PHAI HOAC

: \ BEN TRA) TUY THEO HUGNG Lde MOT

r"r——n--
L

SONG RUGH SAD CHO CAC CACH WAl

M\ TAD THANH DUONG BAC THANG,

BU LONG #5-8 DEN CAO SU DAY 5,

\ DAT RONG DEN SAT R T fou

1200
n
i

.
ol
I

| 1200- 1800 [

Hinh 7.24
Tam fibré ximang duge lgp phu 1én nhau tir 1,5 - 2 mii séng va chong 1én nhau ter 150 - 200. Co
hai giai phap dat tam lop la dat so le va dat thang hang. Trudng hop dat thing hang thi phai cat géc
timg cap cac tam dat chéo nhau dé trdnh hién wong bdn tam lop chong 1én nhau tai mot chd s€ gay ra
khe hd. Huéng lap sé ngucc chiéu véi hudng gid.
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Hinh 7.25. Mdi lop khong edr gée.
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Hinh 7.26. Mdai lop phibrd ximdng,

Tam fibro ximang duoc lién ket véi xa 20 bang cich khoan 16 dé dong dinh hoac bat cic mac
thép €6 oc¢ van va dém cuo su dé chéng dot. Ld khoan nen rong hon mot it va khong nén dong ¢l
cithai dau tam lop, dé khi ahiét do tang. 1dm tibro ximang ¢4 the dan no w do. (rdnh phal sinh ciic
tng luce lam nit tam Igp. Khoang cich gifta hai xi 26 bang chiéu dai tam lop wir di doan tam lop
chong ién nhaw. Dau héi néu [a wwomg thu héi thi tuong phai xay vuet khoi tam lop dé tranh gi6 [am
toc mdi. Dinh mdi ding mot toai tim lop fibro ximang ¢6 hinh ngéi bd d¢ lop tip née, lien két bing

VT Ximang.
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Hinlt 7.27. Lién két wim phibri ximdng vao e g0 g6,
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Hinh 7.28

7.4.2.3. Mdi lop tén (hinh 7.29)

‘Tam lop duge ché 1wo bang ton ma kém, hgp kim nhom theo hai hinh thitc ton phing va ton mai.
Mai ton bén. nhe, thich hop véi méi ¢é khau do 1on, thi cong don gian, thio lap dé dang. Tuy nhi¢n
khi nang cdch nhiét va cdch am kém, anh huong néng lanh. D9 ddc cla mdi ton ¢o thé chon trong
pham vi 27 - 33% thudng chon la 27% (15°).

Cach lop cia mai ton giong nhu cich lop mii fibro ximang, nhung 16n ¢ do din nd 16p hon nén
¢in nhidu 16 duc hinh bau duc doc theo sdng. Dung moc thép lien ket véi xa 8, déng dinh hodc bat
Vit truc tiép vio xa gd. Céc 1dp lop phtt én nhau 2 - 3 mii séng va chong 1én nhau 150 - 300. Tai vi
tri hai tdm choéng 1én nhau cén chit ¥ chdng gié lua va mua hat.

TON M

Pe

TON Wl

Hinh 7.29. Lién két tdm phibrd ximdng vao xa pa thép,
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7.4.2.4. Mdi doc bétong c6t thép (hinh 7.30)
La loai mdi bétdng cot thép toan khéi duge do dde theo do doc cua mdi, sau d6 dén cdc loai gach
gia ngdi én trén. C6 wu diém bén, dep. kha nang chong thdm, chong néng cao, khong chdy, c6 thé
tao hinh theo véu ciu my quan clia cong trinh. Tuy nhién né ciing ¢é nhuge diém ning né, kho sira
chira, thi ¢cong phic tap va ton kém.
MAI DAN NGOl
LOT V0A XM MAC 75

g1ct of 14 cHl
TRAN NHUA

NG TRAN 915 77 A

LEL L EE

60 WOC NUde /

O

Hinh 7.30
7.4.3. Cau tao tran mai doc

Tran mdi duge ciu tao dudi 16p két cau chiu luc cia mai nham muc dich dam bao m¥y quan va v¢
sinh. cach am, cach nhiét cho cdc phong d¢ & ting trén cling cta nhi. Tran méi déc ¢6 thé thue hién
theo hai cdch: tran 4p mai va tran treo.

7.4.3.1. Tran dp mdi

L.a loai trdn c6 mat nghiéng theo mai, tin dung mot phan khong gian dudi mdi doc. Tran dp mdi
duge thuc hién bing cich déng lati truc tiép 1én mat dudi xa gb dé tao thdm m§ cho mat tran, Dé
tang kha nang cich am. cich nhiét cho trdn, ¢6 thé chén vat liéu cach nhiét vao Khoang trong duéi
mai trén tran. Cau tao tran ap madi don gian nén gia thanh ha.

7.4.3.2. Tran treo

Li Joai trdn ¢6 tac dung tao nén mit phang nam ngang. Tuy theo khoang cach gida cdc vi kéo ma
k&t cdu tran treo ¢6 the cau tao theo hinh thic mot hé dam hay hai hé dam.

Tran treo ¢6 mot hé dam khi khodng cdch gifta cic vi keo khong qud 4000, ding dam tran ¢é kich
thudic 30 - 80 x 80 - 120, khoang cich gilra cic dam la 400 - 500, dugc treo truc tEp vao thanh qua glang
bing sat vai bd hoac dat ké 1én hai mat dim phu ¢6 kich thudc 50x50, 60x60 lién két bang bulong.

Trdn treo ¢ hai hé dim khi Khodng cdch gita cdc vi k&o 16n hon 4000, can bé tri thém dam
chinh cting phoi hgp véi cdce thanh qud giang dé€ treo dam tran. Khoang cdch gitta cdc dam chinh ¢6
th¢ chon tir 1500 - 3000, ti€t dién ddm chinh tuy thude khiu do ddm, nhumg khong nhd hon 50x100.
N¢u khiu dé dam chinh qua 16n thi cdn phai ding day treo dam lén xi go, thudng & gan vi tri goi tua
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x2 gb hoac treo vio cic thanh chdng dimg cua vi keo. Trudng hop xa gd gac lén teong thu hoi thi

hai ddu dim chinh c6 thé gac vio tudng va & gifta duge treo 1én xa go.
C6 ba cich lién két dam tran vao thanh qud giang clia vi keo:
- Cich 1: lién két treo ddm phu bang thép tron hinh chir U dé pac dam tran (hinh 7.31).

CAU TAO TREO TRAN %

(xifu 1) ~3

GHI CHU:

CAC KicH THUGC o DE THAM KHAG KHI
THET k€ Pral of THEQ KiCH THUdC Cu
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100
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duwe LY /F
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N o o .
E s | = L0 of DONG OiNH
NAN TRAN qg —__nlu -y
CAT 1-1 —
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A “:‘r‘*tri oAu TRAN SAT 560 DAM TRAN 5x50
- kT 00 QUA GIANG :
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; DRH TRAN 5450 AN S
- ER T
NAN_TRAN 68 oE0 DAM TRAN ob MANG A el =
S ] 1 S -
AW TRAN i : —ot
DA TRAN L ] g
NAN TRAN
CAT 22
Hinh 7.31

141



- Céch 2: dung hai dam phu lién két true (i€p vao hai ma qué giang d¢ d& dam trdn, trudng hop
nay mat trdn phang véi mat qud giang, loai nay thi cong don gian dung khi vi k&o ¢6 khau do nho,
bicn dang it, khong lam nit tran (hinh 7.32).

CAU TAO TREO TRAN
(kfy 2 -

GHI CHU:
TAC KICH THUSC 6O OF THAM KHAC KHI
THIET K€ PHAI DF THEO KicH THUGC cy
THE CUA CONG TRINH.
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- Cach

GHI CHU:

CAC KICH THUdE 68 B THAM KHAD KH)
THET KE PHAI D€ THEO KicH THUGC

THE CUA CONG TRINH,

3: dung méc sat treo tryc ti€p dim trin vio qua giang sau khi treo dam tran (hinh 7.33).

CAU TAO TREO TRAN
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7.4.3.4. Mdt tran

Lop mat tran duoc cau tao dudi hé dam tran. Mt tran ¢6 thé dugc ciu tao bang cdc loai val liéu
nhu soi thue vat, sgi khodng, voi rom, ximang ludi thép, thach cao, chat déo. ton kim loai hay gé.
C6 nhiéu hinh thitc khdc nhau nhu tam phang, ban pano dat ngang hoic doc, dan ¢ vuéng hoic 6
qua trdm.

7.4.4. To chirc thoat nuée cho mai déc
Nudc mua tr trén mai doc ¢6 (hé thodt theo hai cich:

- Thodt nuée ty do khi chiéu cao tir diém mdi dén mat dat khong qua 5000. Can cau tao mdi dua
dua rong ra xa dé chéng am cho uong.

- Thodt nuée vao mang nudc, sénéd dat doc theo diém mai dé chdy vio éng thodt nude xudng rinh
thu nude.

7.4.4.1. Cdu tao 6ng thodt nuic va séné
Ong thodat mce (hinh 7.34):

Thodt nudc c6 thé duge ché tao bing céc loai vat li¢u nhu ton kém, gang, ximang soi khoang
sanh, nhua tong hop. bétong c6t thép.

500
VAN DIfM 25%140
pAu BNG MANG XA 6B BIEN
AT WU CHEN RAC
WANG VA BNG NG fote 5 D
BiNG TON % TRAN V64 ROM_HOAC DONG VAO NAN TRAN
BAC NHAR KHONG TRAT
DAM TRAN DAU TRONG CHON VA TUONG,
pAu NGOAI DONG vAO DAY CAu PHONG
BnG WANG BANG SANH HORC TON '
Hinh 7.34

Vitri (i€p gidp gifra Ong va méng nudc, sénd 6 bd tif ong noi tiép. Tai vi trf miéng thu nudce cia
mdng nude, sénd ¢ noi dat éng thodt nude cdn dat ludi chan rac.

Miéng thodt nudc ¢ phia dudi ciia 6ng thodt nude nén lam cong dé giam b&t sifc x6i clia dong
nude. Nude mua tir dng xudng cé thé thost twr do trén mat hodc cho thodt vao rinh thodt nudce kin
hoge hé, can phai lam hé pa dé tranh khong bi tic nghén ranh.

Tiét dién cua ong ¢6 thé 1a hinh vudng hodc hinh tron. Phu thudc vao dién tich mai nha va tugng
mua hang nam & khu vyc xay dung cong trinh. So bé ¢6 thé chon tigt dien cua ong thodt nuée la:
0.1m" dién tich tiét dién ong thodt nude ¢6 kha nang thodt nude cho | - 2,5m? nude mua thu ducc
trén mai nha, thudng duge chon kich thude 6ng 1a 100 véi ong tron, 150 véi 6ng vuong. khodng gitta
cic Ong thodt nude thudng chon trong khodang 15 - 24m. 6ng dugc lién k&t vio tudng bang thép tron
sdu vao tudng vdi khodng cich 1000 ¢6 mot cdi, 6ng can dit cich tudng hon 20.
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Mdng nuwoc, séni (hinh 7.35 - 7.36):

Kich thuéc clia mang nudc, sénd phu thuéc vao khdu do mai va lugng mua. Ti€t dién c6 thé la
hinh ban nguyét, hinh chit U, hinh chit V. Theo kinh nghiém véi khau d6 mdi nhd hon 6m dung
mang nudc, sénd rong 250; véi khau do méi tir 6 - 15m ding mdng nudc, sénd rong 300; véi khau
do mai 16n hon 15m ding médng nudc, sénd rong 450. Méng nudc, sénd can phai danh déc déu vé
mi¢ng thu nudc ctia dng thodt nudce, do déc thong thudng tlr 0,1 - 0,2%. Thanh bén ngoa cua mang
nudc, sénod cdn phai thip hon thanh bén trong tir 20 - 30 dé trdnh nudc tran vao trong.

SNG TRAN 915

: /
= - 9
" WIA%I : ‘Dlu TRA (50150
— |24
l Be0-s00 ' CHO GAC KEO
Hinh 7.35

aﬁu
demines |1 o

300-4%0

|

oAM TRAN (505150 I

o0=500 |

n B
!g( CHO KHONG GAC KEO

Hinh 7.36. 5¢ né bé tong «61 thép.

Mdng nude duge 1am bang 1on ton trang kém, diy 2mm. Ducc licn ket véi ciu phong bang dinh
vit vd méc thép d6i véi méi ngéi, bang dinh Sc va méc thép vao tim lgp doi v6i mdi fibré ximang
hay ton.

Send duoc 1am bing bétong it thép, ¢d thé cdu tao lién v6i ddm hodc gidng, can chd ¥ chong lat
cho sénéd. Khi d6 bétong sénd xong can phai chong tham.
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7.4.4.2. Mdng xo1

La mdng thu nudc dit nghiéng theo d¢ d6c ctia méi & vi tri giao tuyén giita hai mat mai doc, cling la
dudng ddc tap trung nudc mua tif cdc mdi chdy dén nén dé sinh dot, do dé ¢é cdu tao phic tap. Mang
x6i thudmg duoc cau tao theo hai cdch: ding mot cdu phong x6i hay dung hai hoac ba cdu phong X6i.

Diing mot cau phong x6i: lic ndy cdu phong ¢6 tiét dién 16n hon cdc cdu phong thudng vi phai
mang cdc ciu phong thudmg, thudng ¢6 tiét dién 1dn hon 70x70. Dé méc ngdi vao litd & vi tri ndy, tam
ton Fam mdng khong bé cao lam g& méang. Vi vay dé chéng dot, tdm ton phai ¢6 bé réng 600 - 1000.

Dung hai hodc ba cau phong x6i: ltic nay cdu phong ¢6 kich thude binh thuong. Mép t6n lam mang
c6 thé bé g cao dm vio cdu phong & hai bén dé 1am bd cho thanh ming x6i.

7.4.5. Vi tri diac biét trén mai doc
7.4.5.1. Khe lun trén mdi doc

Khi lgp mdi khong chira khe hé& lin ma lop phi qua, lic nay chi cin xdy tudng hoac gic vi kéo
mot bén khe Ian, sau d6 gic hé thong xa gd binh thudng.

7.4.5.2. Tuong vuwot mdi (hinh 7.37 - 7.39)
Tudng ngoai duge xay cao dé che mai doc theo diém mdi hoic doc theo tudng bién dau héi nha.

b

f/”

wa XM CAT
100 LA

Z

Hinh 7.37. Ding tén che ché tiép gidp chdng dor.

v

60 GACH
Wik XM CAT

Lo
¥A GO

Hinh 7.38. Dimy g gach ngdn dét cho tiép gidp.
Néu tuding xay doc theo diém mai, cdn 16 chic thodt nudce 161, bang cdch dit méng nude hay sénd
G bén trong va doc theo tudng, ming nude va sénd 1am bing 16n hay bétong cot thép.
Néu tudng xay doc theo tudng bién dau héi nha hodc trudmg hop &ng khéi xuyén qua mii ngéi cin

chu y chong thim bang cdch lam g& mée nude, lang vifa Ximéng hodc ton che.
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HINH PHOI CANH MIENG TON

- - ' NGAN DOT GNG KHOI
ONG KHOI ,
T HGOL
AR \ VUA Y CAT
— ¥
O /] VAN LOT DAY 60
1-1
GIAI QUYET MAI CHO TIEP GIAP VI TUSNG XAY VUOT

Hinh 7.39

7.5. CAU TAO MAI BANG

7.5.1. Pac diém

Mai bang 14 giai phap ciu tao mdi phé bién cho cdc cong trinh. ddp tng duge cdc yéu cau kién
triic linh hoat vi da dang. C6 thé cdu tao bang vat liéu go, thép, nhung chil yéu bang bétong cot thép
toan khai hoic lap ghép.

Mai bang c6 uu diém 12 cé do doc nho 5 - 8%, do d6 chiu &p luc cua gi6 bdo it, két ciu bén chac, kha
nang chong chdy cao. Mat san clta mdi ¢6 thé két hop lam san thugng, san phoi, nhung dé ddp img dugc
yéu ciau nay thi phan kél ciu bén trén mat mai s& phic tap hon,

So v&i mai déc, mai bing ¢6 nhuge diém 1a dé 1am thay doi ché dé nhiét, do am binh thudng clia
cic phong & ting trén cling, nhat 1A mia nong. Do do cédn phai nang cao cdc véu cdu vé kha nang
cach nhi¢t va chong tham cho mdi. Mdi tuong doi nang va ¢ gid thanh cao. Ngoai ra cong tic sira
chita chéng dot s¢ phuc tap khi nha bi lin, nut.

7.5.2. Cac lop cau tao mai bang

Madi bang c¢é cic bo phan ciu tao chinh nhu: 1dp két cau chiu luc, 16p tao doc, Idp chéng thim va
lop cdch nhigt.
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7.5.2.1. Lop két cdu chiu luc

Cé tac dung chiu luc chinh cho mdi, duge cdu tao bing bétong cdt thép toan khai hay bétong cot
thép lap ghép. V¢ hinh thic gidng nhu ciu tao san nha, nhung ¢ su khdc biét vé cau tao vién méi va
céu tao chong tham va thodt nude cho mai.

7.5.2.2. Lop tao doc

C6 tic dung tao cho méi c¢6 do déc cin thiét, duge dat & trén 16p két cau chiu luc, cau tao bang
bétong xi, bétong gach v, béténg dd dam. Ngoai ra né con tang cudng kha nang cich nhi¢t cho méi
va Jam phang mat trén 16p két cdu chiu luc tao diéu kién thi cong t6t cho 16p chong tham bén trén no.

7.5.2.3. Lop chéng thém

C6 tdc dung bao vé khéng cho nudc mua ngam vao két cau clia mai, dugc dat & trén 16p 1ao doc doi
vl méi ¢6 16p tao dc hodc trén 16p k&t cdu chiu luc d6i véi méi khong 6 1dp tao doc, thudng duoc
cdu 120 bang bétong oot thép mdc cao. Ngoai ra né con ¢d tic dung tang thém do ciing cho mai.

Bétong cham tham la loai bétong dd nho trong dé thanh phan ximang tuong doi nhiéu, kha nang
lien két cua bétong chat khong c6 18 réng. Dong thoi d¢ tang kha nang chong tham, betong con
duge hod thém chit phu gia nhu ba rugu sunfit, xa phong, nhua thong. Bé day cua 16p bétong chong
tham vao khoang 30 - 50, thong thudng 1a 40.

Khi nhiét do thay déi hay két cdu bién hinh, i6p bétong chong tham sé sinh ra hién tuong nit. e
khic phuc hié¢n tugng d6 6 thé dp dung cic bién phap:

- Tang cudng kha nang chiu kéo cia bétong chong tham bang cich dat thém mot 16p ludi theép
@4, 6 vuong 200 - 250.

- Chia mat bang cia 16p chéng thim trén mdi thanh nhitng mang nhé ¢d 2000x2000. Can ¢ vao
mat bang két cdu mdi ma dat cdc khe chia trung v6i vi tri cla tudng hodc dam, vi G do thuong dé
hinh thanh cdc vét mit,

Qua thuc t€ thi cong I6p bétong chong tham chua thyc sir dam bdo hoan toan kin va dac chic, do
d6 can tién hanh ngam nude ximang chéng thim, duge tién hanh sau khi d6 béténg tir 6 - 10 gid, vai
ti 1& 5kg ximang cho 1m® nude, ngam cho dén khi ndo nude ximang bit kin cdc 16 rong trong bétong
va khong ngam xudng dudi 12 dat yéu cau.

7.5.2.4. Lop cach nhiét

C6 tdc dung ngin khong cho hoi néng cta khong khi xam nhap vao cdc phong ¢ tang trén cung,
dam bao cudng do thong hoi, thodt nhiét cdn thiét. Ngoai ra con cd tdc dung bdo veé 19p bétong
chdng thim & dudi khoi bi tdc dong co hoc ¢6 hai, khoi bi mat trdi chigu nong qua mifc va khoi bi
tiép xdc truc 1i€p vai khong khi, bi 18 khi tiép xic véi khong khi, 16p chong tham s€ bi phan huy
dan véi céc chat dé bay hoi, do dé s& mat tinh dan hoi.

C6 1hé cau tao bang cic loai vat lieu nhu gach 14 nem. gach thong tim, tim dan 16, tdm ton. tam
fibro ximang.

7.5.3. Cau tao mot so loai mai bang.

7.5.3.1. Mdi bdng bétong cot thép toan khoi (hinh 7.40 - 7.43)

L loai mai phé bién cho cdc cong trinh ki€n tric, c6 cdu tao pidng nhu san bétong cOt thép
toan khoi.
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2 Ldp GACH LA NEN Hitid Ol CONG
KE NGHENG 2 L0P GACH 1l THONG TAM

600
fi i i 2
LANG VUA XIMANG MAC 75 DAN DUC SH ‘ 00 ‘
grct 08 T od i
e y——

TRAT TRAN YOA TH MAC 50 DAY 10

ENG TRAN #15 e

o0 NOC NUGC

O

Hinh 7.40. Mai BTCT dé tai ché (irdn doe).

- L6p két cau chiu luc: ciu tao bing betong cdt thép d6 phang hoac nghiéng theo do doc clia mai
tir 5 - 8%. c6 do day theo tinh todn két ciu, khoang 80 - 120. Sau khi dé duoc ngam nuéc ximang
chéng tham theo i 1& Skg ximang cho Im’ nudc

- Ldp tao doc: véi truong hop 19p k&t cdu chiu lyc d6 phang, ciu tao bing bétong gach v3, bétong
than xi, bétong dé dam méc 50, déc 5 - 8%.

- L&p chong thim: ciu tao bang bétong cot thép day 40, mdc 200, ngam nudc ximang chong tham.
- L&p cach nhigt: ¢6 thé cdu tao bang cdc loai vat liéu nhu gach 14 nem, gach thong tam, tam dan
16, tam ton, tam fibro ximang.

WAl LOP TON
ot THONC XA GO THEP
grer of T cnd

NG TRAN #15

Hink 7.41. Mdi BTCT dd 1ai ché (irdn doc).
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2 LdP GACH LA NEM HINH O40 oONG ) . 600
KE NGHIENG 2 LCP GACH CHI THONG TAM oAN UC i ‘ 200

BT CHONG THAM MAC 200 DAY 40 CHE LO THONG HO [ |

— e
BTGY TAD 0 5% Z T T ”’_rj
BTCT 03 TAl CHl E{
TRAT TRAN WA TH MAC 50 DAY 10 5%
ﬁ 7“ ’r * N M 7_7
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% &0 woc nudc

oEhTy

Hinh 7.42. Mdi BTCT d6 tai chd (1rdn phdng).
WAL LGP TON
HE THENG XA ob THEP
LANG VA XIMANG MAC 75
gTeT 08 A v
A TRAT TRAN
¥A 66 THEP

GG TRAN #15 W

777777 P77 E P D0 7 TR 7

50 WoC NUde

Hinh 7.43. Mdi BYCT dé 1ai ché (trdn phdng).
7.5.3.2. Mai bdng béténg cot thép lap ghép
Mdi bang don trdn phang (hinh 7.44 - 7.45):
- Lép két cau chiu lyc: thudng 12 pancn hop hodc ta tim dan bétong ¢t thép, duge gic phang
theo mat tong.
- Ldp tao déc: thudng 1a bétong gach v, bétong than xi, bétong da dam méc 30, dée 5 - 8%.
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- Lop chong tham: ciu tao bang bang bétong cot thép day 40, méc 200, ngam nudc ximang

chéng tham.
~ L6p cach nhigt: co thé c4u tao bang cc loai vat ligu nhu gach 14

5 LdP GACH LA NEW Hink CH CONG
X2 2 L0P GACH THONG TAu 4 B TRON.
BT CHONG THAM WAC_200 DAY 40.

BT GACH VO DANK DO DOC 5%

PA NEN HOP DAY 200.

TRAT TRAN WA TH MAC 50 DAY 10.

—— =

=
= —LE:_TEE—_I
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MAI BANG BON TRAN PHANG MU MAI

(st N oUc ufw vdi BT CHONG ™AM)

2 18P GACH LA NEWL N CH CONG.

KE NCHIENG 2 L0P GACH CHi THONG TAM.
AT CHONG THAM MAC 200 DAY 40.

g1 TA0 oéC.

PANEN HOP.

RAT TRAN WA TH WAC 50 DAY 10.

cAU TAO CAC LOP CHONG THAM
CHO MAI BANG
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1 AN DUC SAN oHE LD THONG HO
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e = A

HAL LEP GACH LA NEMW 2003200520 LAT
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vk TH WAC 50 DAY 20 (0P TREN).

NEEENE

GACH THONG ThW

Hinh 7.44

THED HINH

(b DUty

nem, gach thong tam, t4m dan 16.
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2 (0P GACH L& NEM LdP DU TRAT v8i WA
TH MAC 50 DAY 20 MIFT MACH BANG XM
NGUYEN CHAT ROY TRAT LP TREN vl Wl
WAC 50 DAY 20,

KE GACH THONG TAM 2 1§ TRON.
BT CHONG THAM MAC 200 DAY 40.
8T GACH vJ pAlH 00 pic 5 x
PA NEN HOP DAY 200.

TRAT TRAN VUA TH MAC 50 DAY 10.

HANG GACH XAY NGANG

i=5%
e TRAN
/ [SE W0 Ulp ciip MAI BANG DON TRAN PHANG
(SE N0 kP GuP)
Hinh 7.45

Mdi bang don trdn doéc (hinh 7.46 - 7.47):

- LSp keét cau chiu luc: thudng 1a panen hop hoic 1a tdm dan bétong cot thép, dugc gic nghiéng
theo do doc ciia mdi, tir 5 - 8%. Nhur vay khong can 16p tao doc.

- LOop chéng thim: cau tao bang bang bétong cot thép day 40, mac 200, ngam nudc ximang
chong tham.

- Lép céch nhiét: ¢ thé cdu tao bing cac loai vat liéu nhu gach 14 nem, gach thong tim, tam
dan 16.

TAM DAN CHONG NHET BT KHONG CdT THEP.

K 2 LdP GACH THONG TAN 4 1O TRON,
1 10P GACH LA NEM 20x200x200 (AT W WA TH
75
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Hinh 7.46
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TAM DAN CHONG NHIET 450x45040.
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Mdi bang trdn kép (hinh 7 48):

La loai mdi betong cot thép lap ghép ¢ hai 16p: 16p trdn va 16p mai déc. C6 wu diém 13 céch nhiét
161, nhung t6n kém hon loai mai bang don.

- L&p tran thuong la panen chii U dit ngira, tao phang cho tran nha.

- LGp mai d6c dat nghiéng theo do doc mai tir 5 - 8%, céch 1dp tran mot khodng tréng tao thinh
lp khéng khi cach nhiét.

- L6p betong chong tham day 40, méac 200, dugc cau tao bén trén 16p mdi déc. DE tang cudng va
bao vé cho 16p bétong chéng tham béng céch 14t hai 16p gach 14 nem so le nhau.

7.5.4. To chire thoat nuéc cho mai bang

Nude mua tir trén mai duoc thodt nude vao sénd dé chay vao ong thodt nude xudng rinh thu nudc.

7.54.1. (}/ng thodt nuoc

Giong nhu cau tao 6ng thodt nudc ¢ mai doe. Tiét dién chia 6ng ¢6 thé £ hinh vudng hoic hinh
tron, so by c6 thé chon tiét dién cha 6ng thodt nude 1a: 0,1m? di¢n tich tiét dién Sng thodt nudc b
kha nang thodt nudc cho 1 - 2.5m* nuéc mua thu dugc trén mdi nhi, thudmg duge chon kich thudc
ong la 100 véi ong tron, 150 v6i 6ng vudng, khodng gifta cdc Gng thodt nude thudng chon trong
khoang 15 - 24m. ong duoc lién két vao tudng bang thép tron siu vao tudng véi khoang cach 1000
¢6 mot cdi, Ong can dat cach tudng hon 20.

7.5.4.2. Séné

Kich thude clia séno phu thude vao khau do mdi va lugng mua. Tiét dién thudmg la hinh chi U.
Theo kinh nghiém véi khau do mai nho hon 6m ding séné rong hon 250; véi khdu do méi tir 6 - 15m
dung séno rong hon 300; véi khau do mdi 16n hon 15m diing méng nudc, séné rong hon 450. Sénd cin
phat dat déc déu vé miéng thu nude cua 6ng thodt nudc, do déc thong thudng ti 0,1 - 0,2%.
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Séno duge 1am bang bétong cot thép, ¢d thé cau tao lién v6i dam hodc gidng, cdn chi ¥ chéng lat
cho séno. Khi dé batong sénd xong cdn phdi ngdm nudc ximang chéng tham.

Send 6 thé bé tri & trong hodc ngoai mat bang cong trinh.

- Send ngoal (hinh 7.49): duge dic lién v6i gidng tudng hodc dam. Sau khi dé bétong hoac géc
panen mai, c6 thé cau tao lien voi bétong chong thim. Séno bang bétong cot thép ¢d chiéu ddy ban
khong nho hon 40, thanh bén ngoai cla sénd thap hon phia trong tir 20 - 30 dé chong tran vao trong,
trudng hop thanh bén ngoai cia séno cao hon bén trong qué 30 thi cdn phai ciu tao ong chong tran.

- Send trong (hinh 7.50); khi yeu ciu mat nha phing thi cén phai bé tri sénd phia trong wong
vuot mdi, thudng 13 tdm panen chit U dat ngira, sau do6 dé 16p betong chong tham len trén lién véi
18p bétong chong thdm cla méi hodc ¢ thé ciu tao bang bétong cot thép toan khoi.
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7.5.5. Céc vi tri dac biét trén mai bang (hinh 7.5/ - 7.55)

7.5.5.1. Vi tri khe lun

Khe 1dn tich cong trinh tir méng dén mii, doi véi mas biing, 16p bétdng chong tham phai duge a6
thang g8 sust doc khe lin day 40, cao 100, réi xay bd gach hai phia khe lin, trén bo gach day mi
khe lim bang ton hoac 1dm dan bétong cot thép.

Trong trudng hop nha hai bén khe lin cao thdp khéc nhau thi 16p betong chong tham cla mdi phia
thap ciing phdi 1am go cao lén 100, phia trén dugc ciu tao ton che sudt doc gd.

7.5.5.2. Vi tri khe co ddn (khe nhiét do)

Céc khe co din ctia mai nha duge b trf thich tmg vai viee c&u tao cic khe khe co dan cua toan bo
cong trinh. Vi cic bo phan nho, dai va méng thudc mai nha nhu méi dua, mai hat, mai hién, sénd...
cin bé tri khe co din véi khoang cdch tir 8 - 12m.

Ngoai vige dam bao din né tu do, khe co dan cdn phii duge chéng tham, chong dot ding quy céch.
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7.5.5.3. Mdi thdp va tuong vuor
Trong trudng hop nha ¢6 mot bén madi thap vi mét bén ¢ tuong vugt cao hon thi 16p bétang
chdng thdm cha mdi phia thdp phii 1am gi cao lén 100, phia trén dugc cau tao ton che sudt doc go.
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Hinh 7.55. Khe biéh dang 0 séno.
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Chuong 8

CAC BO PHAN PHU

8.1. BEP LO - TOA KHOI - ONG KHOI

8.1.1. Bép 1o (hink 8.01 - 8.04)

Thuong duoc sit dung trong nhi & gia dinh va nha an phuc vu céng cong. Bép 10 phai dam bdo vé
sinh, co ria dé dang, khong bi tham uét, lira chdy déu, thong khoi tot, ti€1 kiem chat dét v dim bao
sttc khoé cho ngudi dimg nau va dot 1o vt moi trudng xung quanh. Vi tri ngudi ding nau va dot 1o

phai thuan lgi va dé dang, kich thudc bé tri phii hop vo1 hoat dong clia con ngudi.

Cé cic loai bép nhu bép sir dung than (di dong, ¢6 dinh), bép sir dung cui, bép sir dung dién va

bép sit dung ga.

_ ONG KHOY BG KHO! 2] 6Nc THOAT NUJC #40
" / 2204220 2204335 m

2

%/%/W/%///’/‘//Wﬁ@

158

'U

Sk

@ \ui TC:I:J ik chind La .31.
MAT BANG BEP LO
Hinh 8.01
zqu
% . 9 CHAD _ scHbo
79 dulo W Ao w0 Vel 30 250
4 1 ‘ 1 1354135 \ 1 l

150%150
E———

620

(G il I {EIIHEHEEE !

%‘6 B ﬂ

g
R v LT

i e £ * e = = 3

L / % w | % W Wk
335 GACH CHY LA W ohchoh
LP BTGV (BT DA 446

MAT CAT 1-1 \de odr ke

Hinh 8.02



300

1800

35

TRAT vOi ROM x0A NHEN C& HAI

MAT

LA TI 30X10 BONG CACH NHAU 15mm J

THANH 68 s0%80

SAT #6 TREQ
LEN A of

o 60x80

TRAT MAT 8EP 1O 8ANG
WA X4 MAC 50 DANH
AU BANG XM NGUYEN CHAT

. 1340

ot THONG HOK
CUA TOA KHOI

. 200 220 500

N

B,

/
I_/
a0 X 40
- 'f",lf’, ﬂ .
?J__ r—/:// = ‘ / ,/,,
" Voo N
3 - CAREER A
= L= W & T > T % ‘22‘ = %
F Y FE OFET O¥E REIFE N
LP GACH CHI
MAT CAT 2-2 L0p &IGY (BT DA 46) —%‘

Lde okt okp

Hinh 8.03

159



LAM 1 THANH SAT $20 RO HAN idp vla LANG 500 SIT 6 10

NHUNG THANH #20 LEN TREN GACH CHI CHE NG KHO r /

4 L 1
1O | v | 77 & 7 ”
pra IT T 2 8l J// / i o y / hd
J2s _ B n =2 | G ] A .
- - D =1 2 HAN g
1T ) 1 1] e | ™ L
‘% IT T 2] Pl
. i1 :‘2._., =23 / - =1
% ] L -I; Q M {/ ///;., - /4
g . = TON DAY 2mm KicH THUdC
! \ @ LA TON NHO HON TRONG LONG
| 400 ‘ 300 \ KHUNG SAT #20 Ong kol WG chifu 10mm

S

8.1.2. Toa khoi (hinh 8.05)

Hinh 8.04

C6 tac dung thu khéi vi hoi ndu thic an tir bép béc 1en vao 6ng khéi dé thodt ra ngodi.
Toa khoi bao gom khung sudn va mat bao che.

NG KHO CUA TOA ONG KHO! CUA 8P
KHOU 2206220 L0 2206220

! 500 ‘ 500 ‘ 500 ‘ 500 ] 500 ‘ &) 60xB0 sAT #6
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TRAT V01 ROM XOA WHAN CA HAl MAT

Hinh 8.05. Mdar bény toa khéi.

8.1.3. Ong khoi (hinh 3.06)

C6 tic dung dé giai quyél thodt khéi va hoi ndu thidc an tir bép boc lén.

Tiét dién 6ng khéi phu thudce vao s6 lugng chao nau trong bép. Néu nha nhicu tang, cén tranh anh
hudng 1an nhau. Gilra cdc can ho cha cdc tang can ¢é hé théng thoat Khoi chinh va phu.

Tudng ong khéi c6 bé ddy 2 105, mit ngodi trdt nhu tudng ngoai, mat trong cin lam nhin mat dé
tranh mudi khéi bam vio, wong ong khéi xay vita ximang mdc cao. Cra 6ng khdi phai cé di¢n tich
I6n hon 250 cm’.

160



{TUYET BB KHONG DUGC
BAT MIENG THOAT KHOH

NAH TRONG PHAM Wi

KHU VUG AP LUC IO DUONG)

[ ———

KHU e AP LUC
. G0 DUONG
7/

ONG KHOI NHA MAI NGOI HOAC MA)I TON ONG KHOI 8 NOI CO VAT CAN

W%-
ol
R —r]
=
mi mi mé m! %ZHZ{%
105 105 109 10
St ! y
[N 3
()
=l
= 2
ks
—arr]
(==

v
1
1

//
Y d

>3000

S

)

450
0240|220
50 |
[~

IR

9 |
Gl '
SO 00 MAT BANG LO ONG KHOI 50 B0 TO CHUC NG KHOI
PUGQC XAY DUNG LAN TRONG TUONG 3 TANG HAM MAI
MAT TRONG ONG KHOL TAM BTCT DAY 50
KHONG TRAT DUNG KHAN N
UdT WET MACH g._‘_}"“ DA AT T,
s Q l i 8
% 1
skres w0/ ,
!105 220 [10s] 335|105 LEN XA 68 GACH DAC MAC 75 XAY
@ @ BANG WA TH MAC 50

Hinh 8.06

8.2. ONG PO RAC (hinh 8.07)

Trong cdc nha nhiéu tdng, cao ting thudng bs i dng dd rdc, dat & noi cong cong trong cong
trinh. Nhung vi tri dat phai kin ddo, hop ly.

Ong dé rdc c6 thé xay gach hodc dd bétong cot thép. Kich thude dng d6 rac phy thuoc vao so
luong ngudsi sir dung. Kich thude t5i thidu méi chiéu 13 300 - 500. Mdi ting nha déu c6 clra do ric
va luon day kin. Ong dé réc phai théng 1én mdi dé thodt hoi.
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E
CHO XE LAY RAC CAU TAO cUA pO RAC & CAC TANG

Hinh 8.07
8.3. GG - PHAO - CHI (hinh 8.08)
C6 thé 1am bén trong va ngoai cong trinh, ¢6 tic dung bio vé va trang trf cho cong trinh. Khi thist
k¢ can tranh vun vin, chap v4.
GG phao chi c6 thé dép vira, xdy bang gach, dé betong hoac, bang thach cao hoac bang g6. Kiéu
dang, vat li¢u lam g& phio chi ¢é thé lwa chon tuy theo tinh chat, yéu ciu cia cong trinh.
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3.4. BE. NUGC NGAM (hinh 8.09 - 8.11)

B& chita nude ngdm cé thé xay bang gach dac hodc dé bétong cot thép. CO thé xay ngam dudi
cong trinh hodc xay nira ndi nita chim.

Gach xay bé phai ding gach dac mic 75. vita ximang mac 50 - 75. Trude khi xay gach phai duge
ngam nuée k¥, mach no vika, xay theo kiéu chir cong. Chiéu day tuong b& phu thuge vio the tich
chita nudc chia bé. Pay bé ¢ the lam bang gach dic mdc 75, bétong gach v& day 150 - 200 hodc
hétong 6t thép d6 tai chd. Nap bé c6 thé lam bing tém dan bétong cot thép hoac dé 1ai chd, phai bé
tri nAp tham bé ¢6 kich thudc tSi thidu 500x500.

Ben ngoai thanh bé trat vita ximang mac 50, day 15. Thanh bé va day bé trat vira ximang mac 75,
day 25, trit 1am hai lan, lan ddu diy 15 c6 khia bay, lan sau day 10, sau d6 ddnh mau bing Ximang
nguyén chat. Pay bé phai lang d&c ve phia cn bé ¢6 kich thudc t3i thiéu 250x250.
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8.5. BE NUGC MAI (hink 8.12 - 8.15)
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NA QUYET DINH

Bé chifa nudic trén mai cé thé xay bang gach dic hodc d6 betong cot thép.

Gach xay bé phai ditng gach dac méc 75, vifa ximéang méc 50 - 75, Khi xay mach phai no viia,
xay theo kiéu chif cong. Chiéu day tudng bé phu thugc vao thé tich chita nude ctia bé. Day bé d6
bétong c6t thép dé tai chd, cach sin mai khoang 300 - 400 d¢ trdnh nudc thim tir bé xudng. Nap bé
¢6 thé 1am bing tdm dan bétong cét thép hodc dé tai chd, phii bé tri nap thim be cé kich thudc toi

thicu 500x500.

Bén ngoai thanh bé trit vira ximang mac 50, day 15. Thanh bé va ddy bé trdt vira ximang mdc 75, '
diy 25, trat 1am hai 1an, 1An ddu day 15 c6 khia bay, lan sau day 10, sau d6 ddanh mau bang ximang

N/

nguyén chat. Ddy bé phai ling doc vé phia rén bé ¢6 kich thude t6i thidu 250x250.
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Hinh 8.15. Bé nudc trén mds kidu 3.

8.6. BE PHOT (hinh 8.16 - 8.21)

Bé phot thudmg duge dat dudi phong vé sinh. Cdu tao nhu bé nudc ngam.

Gach xdy bé phai dung gach dac mdc 75, vita ximang mac 50 - 75. Trude khi xay gach phai duoc
ngam nudc k¥, mach no vira, xay theo kien chit cong. Chiéu day tudng bé phu thudc vao thé tich
chita nudc cha bé. Ddy bé c6 thé 1am bing gach dac mac 75, bétong gach v& day 150 - 200 hoac
bétong cot thép do tai chb. Nip bé c6 thé 1am bang tim dan béténg c6t thép hodc d6 tai ché, sau dé
diing nhya dudng d9 bit khe h¢ gifra nhitng tdm dan bétong cot thép tap ghép.

Bén ngoai thanh bé trat vita ximing mac 50, day 15. Thanh bé va ddy bé trat vita ximang mac 75,
day 25, trdt lam hai lan, 1lan ddu ddy 15 ¢6 khia bay. Idn sau day 10, sau d6 danh mau bang ximang
nguyén chat. Ddy bé phai ldng d6c vé phia rén bé c6 kich thudce 161 thiéu 250x250.

Céch tinh dung tich khoi bé phét.

* Bé phét ban e hoai.

Dung tich khoi cha bé phét: ngan chira + ngan lang. (W = W, + W,).

Trong d6: W, =90.N.n (m")

W, = N.30 lit = N.0,030 (m")

- W,: dung tich phin chda nude (m');

- W,: dung tich phan chia biin clia N nguoi trong 3 thdng;

- 0,030 (m") 1a dung tich biin chia 1 ngudi trong 3 thing;

- 90 1a tiéu chuan ding nudc cha mot ngudi;

- N 1a s6 ngudi st dung;

- n 13 s& ngay dé nude dimg lai trong bé.
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* B¢ phdt ne hoat.
Dung tich khdi cia bé phot: ngan chita + ngan lang.
S6 nguodi sir dung tiéu chuan dudi 6 ngudi.
6 x 0250 m* = 1,500 m’
SG ngudi st dung tiéu chudn trén 6 ngudi thi:
- Nguithit 7 - 50: lay 0,200 m’/ngudi.
- Ngudi thir'51 ué len: lay 0,160 m’ngudi.
Dung tich khoi ciia ngén loc.
- Dung tich khai clia vat ligu loc 1ay 0.1 10 m"/ ngusi sit dung.
- Dién tich tiét dien ngang bé loc lay 0.1 10m>/ngudi sit dung.
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Hinh 8.16. Mdt bang bé phot ne hoat.
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Phan 3
¢AU TAO NHA CONG NGHIEP

Chuong 9
KHAI NIEM CHUNG

9.1. PAC PIEM NHA CONG NGHIEP
Nha cong nghiép 12 loai nha duge su dung dé dap dng nhu cdu san Xuat ra san pham phuc vu
CON NEUoL.

Nha cong nghiép c¢6 nhiéu loai, ¢6 the¢ mot tang, nhidu ting hoac hén hgp. mot nhip hay nhiéu
nhip voi két cau khung phang. wong chiu lyc hay k&t cdu khong gian, 1am bang bétong cot thep,
guch dd. thép hodc gb. Trong nha cd thé khong sir dung thi€t bi van chuyén nang, ¢6 thé sit dung cén
truc treo hay cau tryuc. Nha ¢6 thé kin hoac thong thodng, khong ¢4 cua md hay c6 clra mdi vai
nhiéu hinh dang khdc nhau, v.v. .. Nhaco thé ¢6 tang ham, 14ng k¥ thuat hodc khong co.

Do yéu cdu sin xuat, trong nha cong nghi¢p con sit dung mot 56 loai két cdu dac hiet. Vi du:
dam ciu chay (hay dam cdu truc) dé d& dudng ray cho cdu truc van chuyén nang di lai; hé thong
ctra dé thong gi6 hay chi¢u sang cho phong san xuit; hé théng suon tedmg dé nhan tai trong gio,
h¢ gidng v.v...

Qui trinh cong nghé thudng c6 dac diém:

_ Thiét bi may méc nang va cong kénh.

- Céan truc c6 sife truc tir vai 1an dén hang tram tan.

- Phat sinh nhiéu nhiét (xudng dic gang, duc thép).

_ Phit sinh nhiéu chdt doc c6 hai cho nguoi va ket cau.

- Phat sinh nhiéu bui va phat sinh ra nhiéu tiéng dong.

Do doé khi thiét k&€ mot cong trinh, ngudi thiét ké& phai phoi hop chat ché véi k¥ su cong nghe de
bict nhimg dac diém cua day chuyén sin xuit. Déng thdi ngudi thiét k& cing phai chd y tim hiéu
cic didu kién 18t cia thién nhién dé 1ot dung mot céch 61 da (thong hoi tu nhién, hudng nha hop 1y.
chidu sang tu nhién...).

9.2. CAC THAM SO CO BAN CUA NHA CONG NGHIEP

V& mat cau tao nha cong nghiép thudmg duge chia ra: nha mot tAng (mdi doc, mdi rang cua, mat

bang...). nha nhiéu ting va nha ¢4 s0 ting hdn hop.
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9.2.1. Tham s6 co ban trong nha cong nghiép mot tang

- Nhip nha hay khau do (/) la khoang céch gitia 2 truc phin doc cta nha.

- Budc cot (b) 1a khodng cach giita 2 truc phan ngang clia nha.

- b, 1a khoing c4ch tir mat san dén dinh ray.

_h, la khoang cich tir dinh ray dén mép dudi cha két cdu mang luc ma.

_ h (chiéu cao nha) 1a khoang cach tir mat nén dén mép dudi cua két ¢iu mang lyc mai.
Ta ¢o: h=h, +h,

-1, (nhip ctia cdu truc) 1a khoang céch gilta 2 truc ray.

- e la khoang cich tir truc phan dén truc ray, phu thudc vao Q 1a ste truc clia cAu truc.

Q <30t e =750
Q> 301 e = 1000 - 1250. -
Ta ¢6 dang thic: [=1,+2¢

9.2.2. Tham s6 co ban cia nha cong nghiép nhiéu tang

Ngoai cic tham s6 trén, nha cong nghiép nhiéu tang con co:

- h, (chiéu cao ting) la khoang cdch tlr mat san ting dudi dén mat san 14ng trén ke lién.

_h, (chiéu cao théng thuy) la khoang cach tir mat sin dén mép dudi cling cua bo phan san nho ra.

- h, 12 chiéu cao clia dam.

- h, L chiéu cao clia ban.

Thong thudng ta ¢ dang thic:

h, = h - (h,+h,)

- 1. 1a chiéu réng nha.
9.3, CAC BO PHAN CUA NHA CONG NGHIEP

9.3.1. Cic bo phan ciia nha cong nghiép mot tang

Nha cong nghiép mot ting thuong gom ¢6: khung, k&t cdu bao che, két cdu ngan cdch, san, nén
v cac bd phan phu.

9.3.1.1. Khung: 13 phin chiu luc cia nha gom ¢6 cac bd phan chinh va cdc bo phan phu

Céc bo phan chinh gdm c6; méng, cot, két cdu mang luc mai.

Cic bo phan phu gém c6: ddm méng, dam lién k&, (dam gifing), dam cdu truc, két cu dd keo
(néu ¢). khung chéng gid (suon tuong), hé gidng.

9.3.1.2. Két cdu bao che

Tudng; trén tuding ¢é clia s6, clra di, cng, 6 vang, tim che.

Mai: tuy theo cau tao mdi ¢6 thé c6 xa gb hay khong c6 xa g6, Trén mdi ¢6 16p mdi, c6 the co cia

mai (cua trdi).
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9,3.2. Cac b phan cua nha cong nghiép nhiéu tang

Ngoai cdc bo phan nhir nha cong nghiép 1 tAng, Nha cong nghiép nhiéu tang con ¢é san trung

gian gilta cac tang.

Tuy theo céch cau tao san cé thé gic tryc tiép lén dam (goi 1a san kiéu dadm), hodc gac truc tiép
1&n ma cot (goi 1a san khong dam).

Hinh 2.02. Nha cong nghiép mot tdng 6 khung bé tong o6t thép ldp ghép.
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1 -MONG S—KET CAu BAO CHE DUNG 9-CAl TRUC 13-CUA MAL THONG GO 17-kET cAU 03 DAN WA

- BICT 6-DAM MONG 10-COT THEP 14-TUSNG Chu LUc 18-NEN
3-DAM MA 7-PANEN WA 11-GIAN THEP 15-DAM SAN
4-DAN CAU CHAY s-pHEU THU NUGC MAI 12-C0A MA CHIEY SANG 16-PANEN SAN

Hinh 9.04. Nha mét tdng khung thép.

9.4. NHUNG DANG THONG DUNG CUA NHA CONG NGHIEP
9.4.1. Nha cong nghiép mot tang

Loai nhip bé (/ € 12m) ¢6 chi€u cao thuong 1a 4 - 7m. Nhip lén (/ = 12m) thudng dung trong
trong cic nganh cong nghiép ning dugc trang bi cdu truc. C6 loai mét nhip va ¢6 loai nhiéu nhip, cé
loai cung mot do cao, ¢6 loai ¢6 nhieu do cao khac nhau. Dé chi¢u sang t nhién cho nha nhiéu
nhip, ¢6 thé ding cdc loai clta mdi. Tuy theo vi tri clia clra mal ma ta ¢6 clra mai ngang hay cira mdi
doc (cita mai ngang cdu 1ao phiic tap nén hién nay it duge dung).

Nh sir dung va 16 hop két cau mot cich khéo 1éo va linh hoat ta ¢6 thé tao dugc nhing hinh thic
phong phii ctia nha cong nghiép 1 tang: loai nha mot méi déc, loai nha 2 mai déc, loai nha nhicu
nhip. foai nha mai rang cua, loai nha mdi vom, mai c6 nhiéu do cao khic nhau, mdi hinh néc, mdi
hinh chit M, loai mai hén hop, ¢6 loai nha ¢6 mat bang hinh chit nhat, ch L. U...

Ngoai cac loai nha thong dung ndi trén, dé ddp Umg yéu ciu cai tién va d6i mai thudng xuyén day
chuyén san xudt va thi€t bi cong nghé. hién nay trén thé gidi ¢6 xu hudng ding nha ludi cot 1dn.
Trong nhing nha niy viéc thay déi day chuyén cong ngh¢ va thiét bi s& thuc hién dugc dé dang.

Ngoii ra trong ciing mot nha ¢6 thé dat duge day chuyén san xuat va thiét bi cua cc nganh cong

ngh¢ khic nhau. Nhimg nha ndy thudng duoc goi 12 nha cong nghiép | tang van nang {ap dung cho
cic nha hap khoi 1on).

9.4.2. Nha cong nghiép nhicu ting

Vi ciiu tao phifc tap cUa sn trung gian ludi cot cha nha cong nghiép nhi¢u ting thudng tuong
461 bé: 6.6: 6.(7 + 3 + 7); 6.(6 + 6 + 6)... Nha cong nghiép nhiéu ting cling c6 the thi€t k& theo
ki¢u nhi van nang.
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Hinh 9.05. Nha cong nghiép mor tdng ¢6 cdn truc freo va cdu fric.
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Hinh 9.06. Nha céng nehiép hai tang c6 hioi ¢t khong théng nhat.
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Hinh 9.07. Nha cong nghiép 6 két cdu khong gian va can truc chay trén nén.
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Chuong 10
KHUNG NHA CONG NGHIEP MOT TANG

10.1. KHAI NIEM

Nha cong nghiép mét tang thudng cé khung bé tong cot thép, khung thép va khung hén hop. Viec
Ira chon khung phéi dua vao nhimng yéu 16 sau:

Tham sé co ban cia nha gém:

!/ : nhip nha hay 1a khau do.

b: budc cit.

Q: slc truc cua c¢an truc.

R: cudng d¢ dat cia khu xay dung.

Moi truong san xudt: tinh an mon cta cdc chédt hod hoc déi vai vat lidu xay dung, nhiét do va do
am trong nhi ...

Ngoai ra viéc chon khung phai dap dng duge yéu cdu cua cong nghé, st dung duge vit liéu trong
nudc va dia phuong dé giam gia thanh cla cong trinh.

Nhitng so d6 thong dung cha khung nha cong nghiép mot ting La:

- Mot mdi doc, mot mdi rang cua thudng duge diing véi nhip tr 6 - 12m.

- Loai nha nhiéu nhip cling ¢6 ciing d6 cao hay nhiéu do cao khic nhau.

- Hai mdi ddc véi nhip tr 12 - 30m ¢6 hodc khong ¢6 cira mai.

- Mdi bang.

- Céc hinh thirc mai khac: mai vo mong khong gian, mdi hinh try, mdi vom, mdi bat tp. cdc loai

mai day treo.

10.2. KHUNG BETONG COT THEP
Trong nha cong nghiép mot tang, khung bé tong c6t thép tiét kiém thép hon so véi khung thép.
Khung bé 16ng c6t thép nha cong nghiép moét tang ¢6 thé toan khéi hay lip ghép. Chiing c6 thé la
khung khép (c6 dam lién két khdp véi cot) hoac 1a khung citng (c6 dam lién két cimg vai cot).
10.2.1. Khung bé tong cot thép lap ghép
bip 1ing 16t yéu cau cong nghiép hod xdy dung, thi céng xay lap nhanh, do dé duoc sit dung rat

rong rdi. Khung bé téng cot thép lap ghép nha cong nghi¢p mot tang duge ciu tao tir khung ngang
va h¢ giang. Khung ngang gom c6 cot lién két cing v6i mong va lién két khép véi két cau da mii.

H¢ khung bé tong co6t thép nha mot ting thudng bao gom: mdng, cot, két cdu dd mai, tim mii,
dam méng, dim cau chay, ddm giang, két cau d két cdu mang luc mdi va hé gidng.
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1 -MONG 5-CUA MA 10-PEU THY NUCC 15-aidng oung d cor

2-COT 83CT 6-PANEN MAf 11-PANER TUONG 16-AN MONG

3-kET CAu 0d kEO 7-LdP CACH NHIET 12-C0A 53 BANG 17-WiA HE
[KEF CA TRUNG GiaN) 8-DAN BICT CACH NMIET 13-RAY TREN DAM CAU CHAY

4-DAN DO WA o-Ldp BAD W A 14-04u cAU CHaY

Hinh 10.01. Khung bé téng co1 thép Idp ghép nha cong nghi¢p mot ting.

10.2.1.1. Cot

Trong khung nhi cong nghiép mot tang khi / = 12 - 18m va khong ¢d cau truc (Q = 0), cot
thuting chiém khoang tir 4 - 5%, khi / = 18 - 24m ¢6 cdu truc v6i sitc truc bé (Q = 301), <ot thuong
chiém khodng 6 - 7% t16ng gia thanh cong trinh.

Khi thiét k& ciu tao cot phai dim bao c6 kha ning chiu luc va do 6n dinh tuong ing. Cho lign két
gilfta ¢Ot vGi méng va giita cot véi ket cau mang lyc mdi phai dam bao khong bi phd huy hodc bi bicn
dang qui pham vi cho phép duéi tdc dung clia tai trong sir dung (tai trong cua cdu truc, trong lugng

cua thiét bi va k&t cau bén wén).
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* Theo ste truc cita cdu triee ta o6 cde loai cor nhu sau:

Loai ¢gt nha khong cau truc: loai ndy khoéng co vai va dung cho loai nha cé bude cot b = 6 - 12m, véi
nhip { = 12 - 24m. Tiét dién thong dung 300x300, 400x400 (dung cho nha khong cita madi, ¢6 budc cot
b = 6m, nhip / = 12, 18, 24m, chiéu cao cot thuong 3,.6m dén 7,2m). Tiét dién cot S00x500, 500x600
{(dung cho loal nha véi bude cot b = 12m, nhip / = 18 - 24m, chicu cao ctia ¢ot thudng l1a 4,2m dén
9,6m). Phin trén cha cot gifta duge mé rong thanh vai ¢ot dé tang dién tich dd két cdu mang luc mai.

- Loai cot nha ¢6 cdu truc: loai nay thuong cd vai lam ché tua cho dam cau tryc. Cot loai nay gém
2 phan:

- Phiin ¢t trén dam cau truc. con goi 1a phan trén cot, lam noi tra cho két cu mang luc mii.

- Phan ¢t dudi dam cau truc, con goi la phan duéi ¢ot, nhan tai trong ti ddm cédu truc (dat trén
val ¢dt) tai trong cua kel cdu mang lyc mai, trong luong phan trén ¢ot, trong lugng cdc vat truc va
cua ban than cau truc.
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o~ COT CHO NHA KHONG €O CAU TRYC HOAC €O AU TRUC TREO

b-CAT ¢4 VA CHO NHA CO CAU TRUC ; c—COT TET Difse RONG

CHO NHA CO CAU TRUC (COT HAL THAN) © d—Wi DU CAU TaD

COT sA CHAN CHO NHA €O CAU TRUC.

1-DEM THEP AU COT CONG vl BU LONG NED ; 2-BEM THEP TREN WAT val COT.
3-CHI TET THEP CHO 0F LIEN KET wdh DAM CAU CHAY, 4-BAN THEP CHO OF

LEN KET HE GIANG TUING ; 5.THEP CHO LIEN KET PANEN TUONG .

6-L0 HO 0f TREC GIJA DUONG ONG Ki THUAT ; 7-CHI TET 631 TUA D3 ; B-MONG.

Hinh 10.02. Cdc loai ot brer nha cong nghidp mot tdng.
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Hinh 10.03. Cdc logi cor ong tron hé rong cot thep.

s Theo vi tri clia ¢o1 td ¢6:

Cot bién 1a cot dat o day lién sat v&i tuong ngoai. Néu nha ¢6 ciu truc thi cot bign c6 mot val.

Cot gilta 1a cot dat & diy gitta 2 nhip Ké lién ciia nha nhiéu nhip. Néu trong nha c6 cdu truc thl cdt
giita ¢4 2 val.

= Theo gidi phdp cdit 1go ta c6:

Cot mot than ¢ 1iét dién chit nhat hay chir 1. Loai cOt nay thuong ding trong nhé co nhip
[= 18 -24m va budc cot b = 6 - 12m vai sie truc Q < 501

Phén trén cot bién thudng ¢6 tiét dien 380x400, 500x600.

Phén trén cot gita thudng cd tigt dién 600x400, 800x400, 800x500.

Phin dudi cot thudng cé ti€t dién 600400, 800x400, 800x500.

Chiéu cao thong dung cua cot 1ir 9, 4 dén 11.8m. Cot thuong dugc chon v 30 moéng sao cho do sau
141 hon canh 1on nhat cua tict dién (néu la 1i6t dién chil nhat).

Cot hai than. Loai cdt nay thudng dung trong cac nha cé nhip va tal trong lon. Tai trong va nhip
cang 16n thi cot hai than cang i€t kiém dugc nhidu be tong va thép, trong luong ban than cha cot
ciing cang dugc giam nhigu so vdi cot mot than ¢ tiét dién chit nhat hay chi L.

Loai cot hai than con co thé chia ra:

- Loai c6t chi c6 bac loai nay khi tinh todn phai xdc dinh chiéu rong cla cot thé nao de khi dat
dam ciu truc thi truc cta ddm va truc ciia nhanh cot dat dam phai trung nhau.

- Loai cot ¢6 ca bac 1An tai, d6i v6i loai cot nay cho phép bo tri truc cta dam cdu truc dugc léch
50 v6i truc clia nhinh cot ma dam dat nén nham muc dich giam chicu rong clia cot.
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Loai cot nay thuong ding trong nha cong nghiép c6 /=18 - 24m, b =6 - 12m. vdi siic truc Q=10-
50t. Chiéu cao Ir mat san dén dinh ray néu < 8m s& 14y boi s6 clia 1m va néu > 8m s& lay boi s6 cla
2m. Chicu cao thong dung 1&r mat sin dén mép dusi cua ket cdu mang luc mdi bang h = 10 - 18m.

Phin trén ¢t ¢6 tiét dién chir nhat hay hinh vuong ma canh thuong < 400. Néu > 400 ta dung cot
bi¢n ¢ tict dién chix 1.

Trong khi ch€ tao cot phai du kién cdc chi tiét lien két & vi tri can thiét. Vi du: & dau ¢cot phai co
mot ban thép va dinh nco dé lien két véi két cau mang lue mai (dim, dan...). O vai cot phai ¢é ban
thép va dinh neo d¢ lien két ddm cdu truc va phai ¢6 cdc ban thép dém khdc dé lién kél cac thist bi
v¢ sinh va ki thuat sdn xual. san cong tic, hé thong giang ding, wong. ..

Ngoai nhing chi 1i€1 lién k&t trén cot ¢ ddy bién phai c6 ban thép dé lien két cic dm tuomg vao
ol hoac neo thép d¢ lien két tudng gach va tuong khoi vao ¢ot.

Cac loai cot thong dung duge ché tao & cong xudng, dua vio yéu cu san xuat, tii trong gio... dé
chon cét cho phi hop.

10.2.1.2. Mong

Méng cua nhi cong nghiép mot tdng thudng chi¢m khoang 25 - 30% khoi hrgng bétong va
khoang 12 - 20% tong gid thanh xay dung cong trinh. Méng nim truc Liep trén nén dat 1am chd dua
cho c6t, nhan i trong tir cot, trong luong ctia tudng, ddm méng, dim giang... dé truyén vao dat.

- Theo bién phdp thi cong ta phan ra loat méng dé 1ai chd va maéng 1ip ghép.

- Theo tinh chat 1dm viée ta ¢6 mong ciing méng mém.

- Theo ciu tao ta ¢6 méng bing, méng be, méng don.

- Theo hinh ddng ta ¢6 méng dé€ thdp va méng dé cao.

- Theo giii phdp ket ciu ta ¢6 méng méng don mot khéi, méng don nhiéu khai va mong dam.

Méng thudng duge dat trén 16p déem day 100, C6 thé dung I6p dém bang da dam hodc bé tong
gach vG.

Cac kich thude cua méng nhu bé rong, bé ngang cta dé€ mdng, chiéu cao cta bic, 6 bac, kich
thude ho eét phy thuge vio tai trong tic dung 1én méng, cudng do cia nén dat, kich thudc cia tiét
dicn <Ot va dd sau dat méng.

MONG DCN MONG BANG MONG BE
Hinh 10.04

180



1800 - 4200

BUOX?U[}: 120052?[}0

300X900:1200%2500
( ) 7 4
LS|

MONG BON O SUGN MONG VO MONG MONG CHO COT THEP

- ’ [
[ | ]
|
:. 1500%1500: 6600%7200 ‘{ J 1900%2500: 4700%5800 l
MONG DON TOAN KHOI MONG DON LEP GHEP MONG COC

] [

o )

|
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Hinh 10.05. Cac loai mong don nha cong nghiép.
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MONG DE THAP MONG OF CAQ
1-COT, 2-MONG; 3-TUONG: 4-DAN WONG; 5-kndi kE DAN MOWG
Hinh 10.06. Mong dé'thdp va ming dé cao,
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10.2.1.3. Két cdu mang luc mdi

Két ciu mang luc mai trong nha cong nghiép mot ting khi khong ¢6 ciu truc (Q = 0) véil=12 - 18m
chi€m khodng 12% va khi ¢6 can truc v6i / = 18 - 21m chiém khoang 7 - 9% téng gia thanh cong trinh.

Bo ph&n mang luc mdi gom c¢6 két cau mang luc mdi, cdc bd phan 1am nén tua cho céc loai két
cau bao che.

Tuy theo két ciu bao che, bo phan 1am nén tya c6 thé 1a mot trong hai hé thang sau:

- H¢ théng mdi c6 xa g6.

- H¢ thong mdi khong xa gé.

K&t cau mang luc méi ¢6 thé ché tao bing bétong cot thép thudng hay bétong ¢ot thép du tng
luc trudc.

Két cau mang lyc mai twa trén dau cot va 1am chd tya cho cdc bo phan chia mii (xa gé, ban, mai),
nhéan va truyén tai trong tir cic bd phan nay xudng cot.

Keét cau mang luc mdi trong hé thong phing thudng ¢6: dam, dan, khung cting va vom.

(a) |1
= 1
l 11960 1 [
® L
= =l
| i
L 11950 ﬁ[
{c} i 2
m
|2
17960: 1960
2 = 2
| COO0OC0CU00O0Oo 2
L 17360: 11950 13 {
(E). |4
| O O
5380 ‘ §000 { 14 5980 ‘
179%0 :
(11960} 280 4-4

a-DAM CO CANH SONG SONG CHO WAl PHANG ; b-DAM CANH SONG SONG CHO WAl DOC

o-DAM HINH THANG HAI DOC ; d-TUONG TU CO KHOET RBNG CHAN

e-DAM CANH SONG SONG €0 SUON DUNG TANG CUGNG ; g-CHI TIET UEN KET KHOP DM vio COT
18U £ONG NEO ; 2RONG DEN ; 3.TAM THEP TUA DAY DAM

Hinh 10.07. Cdc loai ddm mdi bé téng cot thép.
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10.2.1.4. Ddm mong

Dim méng dat & dudi tudng, nhan va truyén tai trong tir ddm xudng méng hoac cot.

Tuy theo do sau dat mong, ddm moéng c6 thé dat truc ti€p kén méng (khi méng nong, hoac dé cao)
dat lén dem bétong (khi mong tuong d6i sau hodc d€ thap) va dat 1én tai cot (khi mong qua siu).

Thudng ngudi ta dat dim mong sao cho mép trén clia nd thap hon mat san 50 dé vé sau ngudng
cita s& ¢6 cao trinh bang cao trinh clia san nén dé i€t kiem tudng. Ddm mdng tudng ngodi thuong
dat & mép ngodi cla cot. Chiéu dii cla dam méng bang chiéu dai ciia budc cot trir di khoang 50.

Dam moéng thudng c6 tiét dién chir nhat, hinh thang hoac chit T. Mép trén cia dam mong thuong
dat 16p phong am, 16p nay thuong ciu tao bang 2 18p gifly nhua vdi 3 16p mattit hay bang 1 10p vua
ximiang, day 20mm.

1-1 2-2 33

2[00; 260, 3% 300: 400

i

—

|1 ! 51:
5650, 5050, 4750; 4450, 4300

450
400: 600

300; 450

5350; 5050; 4750; 4450, 4300

.f_.—_—
~

| s
11950;10700; 10200

Hinh 10.08. Cac dang dam méng BTCT.
450 Lo, 1000

6000 | _s000 [

1-1dp 8t TONG DAY 120mm ; 2-LdP 0EM 8ANG WA DAY 20mm
Joxth € BANG BICT ; 4-PANEN TUONG ; 5-CBT THEP CHiu Lc cnd SN

Hinh 10.09. Gidi phdp ddt ddm mong lén khoi ké.
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0AM MONG BTCT cd b siN 1-CAT LOT ; 2-CAT TO SO6 HOC %1 ; 3-t0P CAT MAT Via HE
COT CHIU LUG TUA LEN WAT MONG 4-Ldp WA X MANG CAT CACH NUTC ; 5-¢0T
6-DEM BE TONG DA DAM CUA NEN ; 7-DAM MONG ; 8-kHOI KE DAM MONG ; 9-TUONG
Hinh 10.40. Gidi phdp ddarva lién két. Hinh 10.11. Chi 1iét hang cor bién.
< @
1-DAM MONG ; 2-KHGH KE ; 3-COT ; 4-CAC Ldp nEN
5-TUONG : 6-COT CHONG 010 ; 7-MONG COT CHINH
B-MONG COT CHNG GI0 ; 9-ViA HE
Hinh 1012, Ddan méng o necmg hoi,
10.2.1.5. Dam gidng S —
C . i 30 R O
Ddm gidng tua rén tai ¢t lam chd tya cho ! I il e e
wiong ngodi ¢ chd chénh téch do cao cua nha. p L
lim lanh 16 cla tuwong ngoai khi chiéu cao )
wong twong déi cao, hay dat weén cdc 16 clra, ‘ -
nhian va truvén trong lugng coa wwong phan 11
weén vio cot, tang do 6 dinh cua nhi, nhit 4 ¢ =P
cidc ving dong dat. Loai dam nay chiu duge {
, o . ] 11980
trong lugng cua mot mang tudng cao khoang i
1-1 2-2

duéi 12m va day 1,5 - 2 gach.

Hinh 10.13. Chi tiét e tao ddm.
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Dam giang thudng c6 hal loal figt dién; tiét dien chit nhat va tiét dign chir L. chiéu cao thong
dung 13 490. Ti€t di¢n chi nhat ¢6 chidu rong 200 - 250 duge dung khi tudng day 1 gach.
Tiét dien chir L dang khi b¢ day clia tudng > 1 gach. Lién ket 2 dam ké 1ién vao cot bang cach
sié1 mi 6¢ vio dinh dc (xuyén qua ong thép dat sdn & cot, qua khe gilia 2 dam).

{a} ! (b} 25,425

L=110X70x8
L=300

FZ 7

=

=

P

o-LIEN KET OAN vAD COT BIEN ; b-UEN KET DAM vA0 COT oA LEN KET RaY oM chu CHaY CAN TRUC TREQ VAO DAM MA
c-LEN KET DAM COT TAY KHE €O GIAN DOC NHA 1~DAM MAT ; 2-THANH RAY DAM CAU CHAY THEP cnU |
1_8U LONG NEG : 2-GAN THEP DfW DAY DA ; 3-TatP ofm o cfr 3-THANH THEP U TANG CUBNG ; 4-M0 T3 chu TRyc
N A ' i
4-COT ; 5-DAM ; 6-KHAI KE ; 7-CON LAN ; B-TRYC KHE NHIET B0 5-HE GIANG DOC ; 6-BU LONG LEN XET
Hint 10,14, Chi tiét Hién k6t ddm vao cot. Hinl 1015, Lién két ray ddm cdnt e

v kér cdn mang liee mdi,

10.2.1.6. Ddm cdu truc

Déam ciu true thudng chiém 10 - 12% (éng gid thanh cong trinh khi/=18-24mvaQ=5-20T.
Dam cau truc tua lén vai cot va lam ¢hd tua cho dudng ray ma trén d6 cau truc di chuyén, dong thoi
tang do cing khong gian cua nha.

Chiéu dai cua dam phy thudc vio bude cot cha khung, thudng [a 6 - 12m. Dam bang bétong ¢l
thép thudng diing cho nhiing céu truc ¢6 siic trye Q < 100T lam viée & ché do trung binh.

Dam ciu truc ¢é the 1am gidn doan hay fien tuc. Loai ddm gidn doan duoc dp dung rong rii vi cau

lap va ndi tuong d6i don gidn, cic mdi néi clia ddm thudng dat ding vi tri cda tai cot.
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Hinh 10.16, Cdu tao san swa chita va lén cdu tryc.



1-OT ¢ vl 0 DAM CAU CHAY BTCT.

2-DAM cAU CHAY.

3-RAY CAU TRUC.

4-THEP 1 LAM TRU CHIU LUC.
5-THEP U DO DEM DAN HOL.
$-DEM DAN W1 BANG kHI 65,

7-86 KET CKU TANG CUONG
KHA NANG CHIU LUC.
8-BUt LONG NED.
9-DEM DAK HOI DUGH RAY.
10-8U LONG NEO TRY CHAN
A DAW CAU CHAY.

Hinh 10.17. Cdu tao truc chdn cudi ducmg ray cdu ruc.
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4-BAN THEP KEP RAY.
5-BU LONG.
6-DEW DAN Hb:.

1-DAM AU CHAY,
2-RAY CAU TRUC.
3-8 cHUa SAN O CANH OdM.

Hinh 10.18. Chi 1iét ray vao ddm cau chay.
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a-NHP DAM 6m CHO Q=10 :307 ; 5-NHP DAM 12m CHO =10 - 30T

Hinh 10.19. Cdc logi ddm cdu chay bé iong cot thép.
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Hink 10.23. Mé1 so dang ddm cdu chay,

Hinh 10.25. Twong tig vai cot thép.



CAC DANG LIEN KET RAY vAO DAM CAU CHAY THEP
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Hinh 10.27. Cdc dang ddm cdu chay bing thép ticn ket
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10.2.1.7. Két cau di kéo

K&t cau di keo tua lén dau cot va nam doc theo budc cot, lam ché tua cho két cdu mang luc mal
trong truong hop bé dai cia tam mél bé hon budce cot, dong thoi rit ngan chiéu dai tr do cia ray treo.

K&t ciu d& kéo ¢6 thé 1a dam c6 cinh song sOng, dam ¢6 canh gap khic hoac dan. Két cau do
koo lien két vao dau cot cing giong nhu két ciu mang lyc mai lién két vao cot. Két cidu mang luc
mai tua lén két cdu dd keo va lién két v6i né biing cach han céc thép dém vao thép chon san va xiet
ma oc vao dinh oc.

10.2.1.8. Hé thong gidng

D6t vdi nha cong nghiép hé thong giang déng mot vai trd quan trong, Hé gidng ¢6 tic dung sau:

- Bio dam do cimg cho toan mai nha.

- Tang cudng do on dinh trén canh trén cua xa trong khung ngang.

- Chiu tdc dung cta luc gio6 va luc ham céu truyc, truyén lyc tic dung cdc ho phan nha theo con
dudng ngan nhat.

- Heé thong gidng k&t hop véi ket cdu chiu luc ctia Khung, lam tang do cing khong gian cua nha.
tict kiem duge vat ligu xay dung, déng thii do ciing nay dam bao cho khung 1am viéc binh thuong
va tau bén.

_ Dam bao cho toan bo két cdu do 6n dinh tot.

- Phan phéi luc do cic thi€t b1 van chuyén theo tac dung tryc 1i&p vao ket cdu mang luc mai cho
cdc cdu kicn chiu luc chi yéu cua xuong.

Hé thong gidng trong phan xudmg ¢6 thé chia lam 2 nhém chu yéu:

- Hé théng giang mdi c6 nhiém vy lien két cic cau kién va dam bao do én dinh, do cling cua toan
bd mai.

- Hé théng gidng cot ¢6 nhiém vu lien két cac khung theo bude cot dé bao dam do cung doc
cua khung.

Heé thong giing cifa mai.

He thong giang mdi trong Khung bétong cot thép gom 6 hé thong gidng ngang vi hé thong
giang ding.

Heé thong gidng cot gobm co hé thng giang trén (phia trén dam cdu truc) va hé thong giang dudl
(phia dudi dam cau tryc).
10.2.2. Khung ciing bé tong cot thép

Loai két ciu khung ngang c6 dam ngang va cOt lién k€t cimg v6i nhau. Day 1a loai két ciu thanh
chiu lue ¢6 dang hinh hoc khong adi do c6 cac mat lién két cimg.

Trong khung cing, cic bo phan chiu luc co ban cia no (cdt, dam) lam viéc dudi dang chiu nén
lech tam va uén, 12 ket cdu chuyén tiép tir ket cdu dam cot d&n vom - két cau lam viéc dudi dang
chiu nén.

190



Trong khung ciing bé tong cot thép, xa ngang ¢ thé thang hay cong (déu hay gdy). Khung xa
ngang sit dung cho nhip dén 18 m, khung xa cong hay dén nhip 50 - 55m.

Khung cdng ¢6 thé mot nhip hay nhic¢u nhip, toan khéi hay lap ghép.
10.2.3. Vom bétong cot thép

Vom i mot dang két cau phang, ¢6 thé xem nhu dé 13 mot thanh dam udn cong. la mot két cau
chiu uon - nén. Vom di duoe fing dung nhiéu trong xay dung cau va cde cong trinh dan dung. Trong
xay dung cong nghiép, vom bé tong cot thép duoc sir dung ddu tién vao nam 1919 cho mot nhi mdy
dét 4o len & Paris. Vom duge sit dung hop 1y nhat cho nhip 16n hon 40m va c6 the dat dén nhip 96m
néu ding ¢6 tng luc trude. Thuc t¢ cho thay khi nhip tir 24m o lén, vom kinh t¢ hon gian.

Vom bé téng ot thép duge chia 1am nhiéu loai theo 6 lugng khdp, theo hinh dang va theo hinh
thifc ché tao.

Vom c6 thé chia ra: khong khdp, hai khdp va ba khdp véi cic dang cong thoai hay gay khic, lam
tr bé tong cot thép toan khéi hay lap ghép. Vom cé thé tua lén méng hodc trén cot.

10.3. KHUNG THEP

Khung thép nha cong nghiép mot tang bao gém ba nhém chinh: khung phang bang thép, khung
cling va vom.

Hinh 10.28. Nha mot tdng khung thép.

10.3.1. Khung phang bang thép

Khung phang bang thép duge st dung hop 1y nhat khi nha cong nghiép mot tang <6 ludi cot lon
(nhip 1n hon 30m, budc cot dén 12m), tang nha cao co sur dung cdu truc nang 1én hon 30 tan, khi
didu Kién san xuat bit buoc hodic do yéu cau giam bdt treng lugng nha.

Tuong tu nhus trong khung bétong cot thép, khung phing bing thép thudng bao gdm h¢ khung
ngang (méng, cot, két cdu d& mdi), hé giang va cdc ket cdu theo phuong doc nha, v.v... lién két v6i
nhau tao thanh mot hé théng khong gian khong thay déi.
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1-COT BIEN. 6-MONG COT BIEN. 11-CUA THONG Gid VA LAY ANH SANG CHO CAN TRUC.  16-KKUNG cUla TROL

2-COT il 7-0AM MONG. 12-CUA S8 THONG G0 vA LEY ANH SaNG. 17-GIANG CANH Ha.

3-KET CAU MANG LUC MAL  8-MONG COT CHinG 66 13-cua TR 16-GIANG DUNG GiJA VA Hat DAU GIAN,
4-Dhu chu CHAY. 9-cOT CHANG GO, 14-PANEN Ml 19-SAN CONG TAC.

5-0F COT THEP. 10~PANEN TUGNG. 15-KET cAU 03 KET CAu MANG LUC MAL 20-GIANG COT TREN.

Hinh 10.29. Klung phang béng thép nha céng nghiép met tdng hioe et hion 6M oot vt [2M.

10.3.2. Khung citng bang thép

Khung cing bang thép da duge sir dung khd rong rii dé 1am két cdu chiu luc cta nha trong céc
nganh cong nghiép may bay, co khi va mét s6 linh vuc céng nghiép khdc doi hoi nhip xudng 16n.

Khung cing bang 1thép ¢6 nhiéu loai khic nhau, ¢é thé ¢é6 mét nhip hodc nhiéu nhip, déu vi
khong déu. Khung ciing bang thép twong e nhu bang bétong ¢6t thép, ¢d thé duoc ciu tao dudi dang
khong khdp, hai khép, ba kKhép.

10.3.3. Vom thép

Dic diem tam viéc cua vom 12 uén - nén, nén duge st dung dé xay dung cdc nha xudng cé nhip
lén. Luc dap cua vom s& truyén qua méng vao nén dat. NEu dat véu ¢6 thé dung thém day cang, bo
tri duéi nén nha phin xudng.

Vom thép ¢6 thé duge ché tao dudi dang khong khdp, hai hodc ba khép. Méi clia nha vom theo
gidi phdp két cdu ¢ thé 12 mdi phing hay méi vo moéng.
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10.4. KHUNG HON HOP

Khung hén hop la loai khung chiu luc, trong dé cdc bo phan chiu luc theo phuong ding lam tir
mot loar vat lieu, c¢on két cdu do mdi duge lam tir mot loai vat li¢u khdc. Vi du khung hén hop
betong cot thép, cdn két cdu d6 mdi duge 1am béng thép.

Khung hon hop bétong cét thép - thép dugc sir dung rong réi vi cot bétong c6t thép chiu nén tét,
con thép duoc dung lam két ciu chiu udn - kéo.
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CAU TAO TANG KY THUAT TRONG NHA CONG NGHIEP MOT TANG

1-TAM WA S-KHONG GAN Gi0A CAC KET CAU CMU UG B-HOP THONG GO
2-TAM TREN HOP THONG GI0 6-KET cAU TRED TRAN 9-DAM WAl
3-TAM SAN - TRAN TANG kY MUt 7-7H TRAN 10-C0T
4-HOP DN

Hinh 10.30
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Chuong 11

KHUNG NHA CONG NGHIEP NHIEU TANG

11.1. KHAT NIEM

Phan 16n nha céng nghiép 12 nha mot tang, nhung cé mot s6 nganh cong nghiép phai bo tri trong
nha nhicu tang. Nha cong nghiép nhiéu ting so véi nha cong nghi¢p mot tang ¢ nhitng vu diém nhu
chi¢m dat it, giam duoc bitc xa cla Mat udi tdc dung vao mdi, phil hgp v6i nhiing diay chuyén san
xuat can ba tri theo phuong ding, giam duge chiéu dai coa mang luéi giao thong, dudng Ong, day
dan... Déng thoi né ciing ¢é nhuge diém nhy viéc van chuyén theo dudmg thing ding khé khan, t6n
nhicu dién tich ¢ ich trong nha dé lam ciu thang len xudng, cdc san trung gian chiu tai trong dong
cua may maée 1am viee kém hon san nén...

Nha cong nghiép nhiéu tang thong dung 1 loai thap hon sdu tang (hodc thap hon khodng 40m).
Chiéu cao tang h, thudng lay 4,2 -4, 3- 5,4 - 6m (6m thudng 1a chiCu cao ting mot). Chiéu rong
cua cdc loai nha cong nghiép nhiéu ting dinh hinh thuong lay la (6 + 6 + 6).6 hoiac (7 + 3 + 7).6.
Gid thanh cta san trung gian chi¢m nhiéu nhat (tr 26 - 28%). Vé mat két cau chiu luc, nhd céng
nghiép ¢6 thé 12 nha khung hoin toan hay nha khung khong hoan toan. Khung hoan toan c¢é thé ap
dung vdi san ¢6 dim hoic san khong dim (san ndm). C4 hai trudng hop déu ¢6 thé thi cong toan
khoi, lap ghép hoac 1ip ghép toan khoi,

11.2. PHUUNG AN SAN CO DAM

San ¢6 dam gom ¢ cdc bo phan chinh: cot, ddm, san.

11.2.1. Phuong an toan khoi

C6 the dat dam theo mot phuong (chi dp dung khi chiéu rong ciia nha khong 1dn tAm). Hoac dat
dam theo hai phuong (khi chiéu réng nha tuong doi 16n).

Dam ¢6 dam chinh dam phu.

Dam chinh dat theo mot trong hai phuong, hai diu tua lén cOl. Nhip dam thuong trong Khoang
5 - 8m, chieu cao ddm tir 600 - 800, chiéu réng ddm tir 200 - 600.

Dim phu dat vudng géc vi dam chinh, tua hai déu 1én dam chinh. Nhip ctua dam phu khoang
4 - 10m (thudng gap 5 - 7m). Chiéu cao dam 400 - 600, chiéu rong dém 250 - 300.

San nha cong nghiép thudng chiu (i trong 16n, do d6 chiéu day sin thuding khodang 80 - 120.
Trong cic nha mdy cé tai trong 16n, tdi trong dong hoac phat sinh cdc chat an mon. Nhitng phan
Xuong ma ¢ san cin dé chira 16 dé [ap thiét bi thi san ton khei rat thich hop vi né chiu luc (6t chéng
an mon va dé de lai 16 chira ¢6 hinh dang kich thudc khdc nhau. Nhuge diém cha phuong dn niy la
thi cong cham, khong ti€t kiém nguyén vat liéu.
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11.2.2. Phuong an lap ghép

San ¢6 dam lap ghép gém ¢ cdc bo phan sau: cot, dam, dan.

1-00T 6-DAM MONG
2-DAM SAN CHIU LyC 7-0k4 CAU CHAY
3-TAM SAN 8-DAM NA

4-HE SUlnG OUNG DOC NHA 9-PANEN Ml
5-HONG DON

Hink 11.01. Toan cdnh khung bétong cot thép ldp ghép todan khdi nhéa cong nghiép kiéu dam.
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Hinh 11.02. Cic dang khung ddm ldp ghép co bdn cia nha cong nghiép nhiéu idng va cde bo phaa clia nd.
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11.2.2.1. Cot

Cot thuding ¢6 1iét dién vuong hodc chit nhat. Tiét dién cot khong ddi sudt chiéu cao cua nha.
Lien k&t cot cin dat 3 yéu cau sau:

- Cudng do cua cot du lan,

~ Thuan tién cho viée lap ghép.

- Giam cong lao dong t6i mitc 161 thicu.

Mai noi nén dat cach mat san 500 - 700 dé thuan 1ién cho thao tac clia cong nhan.

Cot thudmg 6 tiét dién 400x400, 400x500, 400%600. Dé lam chd tua cho dam, cot cdn phai ¢6
vad ¢ot. ¢ d6 can dat thép dém dé thuan loi cho viéc lién k€t dam vao cot. Chiéu dai cot thudng bang
chiéu cao 1ang nha. Trudng hop nha khong c6 ting ham, chiéu dai cot ting mot € dai hon chiéu cao
tang. Truong hop nha cé tang hdm. chiéu dii cot ting hdm s& dai hon chiéu cao tang.
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Hinh 11.03. Cic loai c6t hétong o6t thép tip ghép nha cong nghiép nhiéu feing.
11.2.2.2. Dam
Dam tua true Hep 1én vai ¢ot, ¢6 nfuém vu do san trung gian (san gitta céc tang). Dém c6 thé ¢6
tiét dicn hinh chix T, canh nam & viing nén. Tiet dién dim ¢6 1ai hoac chit T, canh nam ¢ vung kéo.

Dam chit T ¢6 canh nam & viing nén ¢6 vu diém tan dung dugce kha nang chiu nén cua betong.
Niwmg ¢6 khuyét diem fan gidgm chicu cao thong thuy cla tang.

Dam chir nhal ¢6 1ai & gita lam tang chidu cao thong thuy nhung cdu tao phic tap. do dé han
ché dung.

Dim chit T ¢é canh nam o ving chiu kéo, cho phép tang chiéu cao thong thuy, nlumng khong hop
Iv vé mat kha nang chiv luc cua vat licu.

11.2.2.3. Tam san
Nhi cong nghi¢p nhiéu tang thudng dung cde loai san sau day:
- Tam ¢6 p& doc va g ngang.

- Tam chi ¢é g xung quanh.
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- Tam nhiéu 16 réng.

Chiéu dai cda tam &y bang 5700, chiéu rong 1900, chiéu cao 250. Duong kinh cic 16 rong
100 - 150. Lién két bang cdch han cdc tdm thép chon san ¢ miit tdm vao ban thép chon san ¢ dam.
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11.2.3. Phuong 4n lap ghép toan khoi

San bao gém cdc cdu Kién bang betong diic sdn, khi lap dung cdc cau kién niay bang bétong do tai
ché. So véi phuong &n 1ip ghép, phuong dn ndy ¢ nhicu uu diém nhu: chiu 1éi trong 16n. ¢6 kha
nang chéng an mon cao, giam duge thép lién két. Do vay phuong an nay dugce dung nhi¢u trong
nginh cong nghiép hod chat.

11.3. PHUGNG AN SAN KHONG DAM
So vl sin ¢6 dam, san khong ddm ¢6 vu diém sau:
- Tang chiéu cao thong thuy clia tang nha.
- Cdu kién ¢6 kich thude 1ém, do d6 ¢é mie d6 cong nghiép hoa cao.
- C6 thé tan dung khai tich can phong, chiéu séng. thong gid, bo tri dudng ong va day dan (ot hon.
11.3.1. San khong dam toan khéi

Phuong én nay duge nghién ciu dp dung tir nam 1933 tai Lién Xo, né mang nhiéu nhuge di¢m
nén hién nay it pho bién.

11.3.2. San khong dam lap ghép
11.3.2.1. Cot

Cé dai bao quanh dé lam chd tya cho mii ¢6t. C6 chiu dai 4800, tigt dign 400x400. Dau mat cot
thu hep lai theo hinh thdp cut, cdch mut trén cla cot khoang 400 ¢ dai cot et dign 700x<700 va
chiéu cao 250. Dai cot thu hep hinh thdp cut, tiét di¢n ngoai cing cao 150, Cich miit dudi cia cot
khodng 400. tiét dién cot thu hep lai theo hinh thap cut, tiét dién duéi ciing ¢6 kich thude 250 - 300.

11.3.2.2. Miicot

M ¢ot ¢6 hinh thap cut 4 mat, 3 giita ¢6 16 dé dat mat trén ctia cot tang dudi va mut dudi cla cot
tang trén. Sau khi dat cdc dau cot vao vi tri, ta chen bétong dé lién két chiing thanh mot khoi.

Tiét dien mit teén cta mil khoang (2000 - 2500)x(2000 - 2500), ti¢t dien mat dud cua mi
Khodng 700x700, chiéu cao clia hinh thdp cut thu hep 1a 500 va bé day cua g& o mat trén la 200.
Betong che tao mii ¢ot ding madc 400. MG ¢t ¢6 nhiém vu chu yéu la tao nén lién két gilta san va
cot. lam goi tua cho tam sin gifa col, truyén tai trong §én cot va giam nhip tinh todn cua tam san
glta col.

11.3.2.3. Tdam san giita cot

1.2 loai tdm ¢6 nhiéu 16 réng, rong 2000, dai 4600, day 300, nang khodng 5 tan. Cic canh cua tam
sin ¢6 g day 140, rong 150 - 200. Cic tam san dat vudng goc v6i nhau dé lam ¢hd tua cho tam san
it nhip va lam viée nhu dam.

11.3.2.4. Tam san gitta nhip

La loai tam hinh vuéng ¢6 16 réng, mai canh 4200 - 4250, day 150, nang khoang 0.5 tin. Tam
miy tua <4 canh lén g clia tAm gidta cot. Bétong ché tao ding mic 200.



Chuong 12

KET CAU BAO CHE VA KET CAU PHU

12.1. KET CAU BAO CHE

LA mot bo phian rit quan trong trong Kién trdc nha cong nghiép. N ¢o nhiém vu chinh la ngan
cich khodng khong gian bén trong va bén ngoai nha, Trong nhé san xuat nd la vo ngoal cua nha che
chd cho ngudi va thiét bi khoi tdc hai ca yéu 16 tr nhién nhu mura, nang. Cho nén yéu cau cua két
cdu bao che néi chung 1 phai phii hop vdi dac diém cua san xuat bén trong, thich tng véi diéu kién
khi hiu cua timg ving va phai thé hién duge mot phong cach kién tric nhét dinh.

K¢t cdu bao che trong nha cong nghiép bao gém cdc b phin sau: tudng, cua $6 vd tam che, mii
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Hinh 12.01. Cdc bo phin co bin ciia két cdu bao che nha cong nghiép
(lop bdng tdm nhe va hdng panen bétong oot thep}



12.1.1. Tuémg

12.1.1.1. Tuong gach

Tudng gach trong nha cong nghiép cé thé 1a wong chiu luc hoac tudng tr mang luc.

Trong nha khung tudng gach gin lién véi ¢t bang cdc ¢6t thép chira sin trong ¢ot. Khi xay wrong
ngudi ta dé cdc thép dé vao giita cac khe tudng va tiép tuc xay.

Bén trén cédc 16 cira phai dat lanh to bing bé ong cot thép dé tiép tuc xay tudng (cling ¢d thé dic
lién lanh 16 v8i 6 vang). Lanh t6 ¢6 theé tua truc tiép lén tudng hay doi khi tua {én vai clia cot. Tudng
c6 thé xay thang lén cao qua mdi, trong trudng hop dd, thodt nuée duge giai quyét bing hé théng
mang bén trong.

Hoac ciing c6 thé két hgp v6i mai dua va thodt nude duge giai quyét bang hé théng 6ng mang
bén ngoat.
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Hink 12.02. Mat cdt ngang cdu tao cia wémg panen nha cong nghiép mor 1dng va nhiéu tang.



12.1.1.2. Tuong bdng tam béténg cot thép cé suon

Uu diém: Lap dung nhanh vi it t6n cong, gid thanh ha, thudng ding bétong mde 200, kich thudc
250%1200x6000.

12.1.1.3. Tuong bang tdm ddc

Thudng ché tao bang bétong keramzit thuong lam 3 1dp: hai 16p & 2 bén day 3 cm vdi trong luong
(2 700 kg/m'. Céc loai tam tudng bang bétong x6p nhu bétong bot, bétong hoi, bétong xi, ddi hoi
phai hdp trong 10 hoi cao dp nén tot nhit 12 ché tao trong cdc nha mdy. Mit ngoai clia betong xop
phai ¢6 I6p bao vé bing bétong nang day 20.

T4m tudng lién két vao cot bang cdc moe thép.
12.1.1.4. Tuong bang khoi lon
Céc khoi tudng 16n diing cho nha cong nghiép thudng lam bang bétong nhe, bétong xi, bétong

keramzit véi trong luong khoang 800 - 600kg/m*. Khéi tudng chia lam 2 loai: khoi than tudng va
khai dit trén cac 16 cua.

Chiéu day khai tir 20 - 25 cm. Trong lugng trung binh cac khoi khong quad 1,5 tan.
12.1.1.5. Tuong bang fibré ximdng
C6 uu diém 1a nhe, lién két don gian, thi cong nhanh sua chita dé va ré tién. Dol v diéu kién khi

hau nudc ta cé thé diing rong rdi loai tuong nay cho cdc loar phén xudng thong dung, dac biét cho
cac loai xudng khong yéu cau cach nhiét.

Dé lién kél tim fibro ximang vao khung c6 thé ding dam thép hojc dim betong cot thép img luc
trude. Dam thép lién két vio cot bang méi han, con ddm béténg cdt thép lien k&t vao cot bang dinh oc.

12.1.2. Cira s6

12.1.2.1. Chirc ndng ctia cia sé

Clra s6 thudng b6 tri & tudng doc, doi khi & tuong ddu héi d¢ thong gid va chiéu sang. Clra k€ ca
khung thuding chiém khoang 15% gid thanh cong trinh.

12.1.2.2. Phdn loai

Theo cong dung ctia s6 ¢6 thé chia ra:

Cira thong gi6 tic 12 loai cira chi c6 16 réng hoac ¢6 canh chdp bing g6 hay bang hétong cot thép
c6 dinh, hoac cé6 mdi che nghiéng bang cdc tdm amiang gon song.

Clra chiéu sdng la loai cira ¢4 lap kinh ¢6 dinh.

Cira hén hop 1a loai clra ¢6 nhiém vy vira chidu sing via thong gié thudng 1a loai clra kinh dong
ma duge.

Theo vi tri va kién déng mo c0.

Cira quay theo truc ding, ctta quay theo fruc nam ngang (clra quay theo truc nam ngang trén, cla
quay theo tryc ndm ngang dudi, clra quay theo truc nam ngang gilfa).

Tuy theo vt liéw ¢6:

Cia 26, clra khung thép, va cira bétong cot thép.

Ngodi ra trén cira cdn cé cée loai tim chan nang ngang (6 vang), taim chin ndng dimg.
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12.1.3. Mai nha

12.1.3.1. Cdc loai mdi va pham vi iing dung

Trong hé théng cdu trdc nha cong nghiép, mdi ntha chiém mot vi tri quan trong. Ching gép phan
quyel dinh do bén vimg cla tod nha, hinh thanh dac diém khong gian bén trong va bo mat bén ngoal
clia nhi. Trong nha cong nghiép, méi chiém 20 - 50% gi4 thanh cong trinh.

Maii nha cong nghiép ¢é nhicu loai.

Theo so dé két edu, mai nha cong nghiép duge chia lam hai loai: mi k&t cdu phang va mdi
khong gian.

Mai két ciu phang duge sir dung rong rii hién nay. Trong loai méi nay ket cau bao che va két cau
chiu luc 1am viée doc lap vdi nhau, phan bao che chi tham gia chiu lyc mot phan. Ching duge chia
lam mdy loai: mdi betong col thép kieu toan khoi hay 13p ghép c6 xa go hay khong ¢6 xa £6. Ml
bang vat li¢u nfie: ton k&m, fibrd ximang, ngdi, tim ximang ludi thép.

Mii két cau khong gian 1a loai méi ¢ két cdu chiu luc déng thoi 12 ket cdu bao che. Vi du nhur mai
vo tri. ban cdu (cupon). vo thoai, day cang... Loai maéi nay ¢6 do cting L6n, giam chi phi vat li¢u, dac
biet hop 1y khi nhip nha = 30m. dé tao nén khong gian rong, thodng, tang tinh linh hoat cua nha.

Theo d¢ déc mai, chia lam cde logi:

- Mi bing -¢6 do doc thodt nudc 1/8 - 1/12, [am bang bé tong cot thép.

_ Mdi ddc - ¢6 46 déc = 15%, bang bé tong cot thép hay tam nhe,

- M4i phang véi i = 0% dung dé chita mot 16p nude cach nhiét cho phong. Loai nay chi duge st
dung & cdc nude x{d nong, kho. vong Trung A, & nudc ta chua thay st dung.

Trén cdc loai méi nay. trit mdi rng cua, c6 the xay dung cira mdi chi¢u sang hay théng gié kiéu
chéng diem, hodc cic dang khic.

Theo tinh chdt cach nhiét, mai nhi céng nghiép dugce chia ra mdi cach nhiét va khong cach nhict.

Mai cdch nbiét duoc sir dung trong cdc nha can c6 ch€ do vi khi hau trong phong duoc khong ché
theo yéu cdu san xuat. hodc trong cdc phong cd chiéu cao < 6m.

Mii khong cich nhi¢t duge st dung cho cac nha ¢6é ché do nhiét am binh thudng, nhung chicu
¢uo phong > 6m, hoac trong cic phong can thodt nhiét thira san xudt.

Viée lua chon ki¢u mdi cho nha cong nghi¢p can phii can cif vdo yéu ciu cua cong nght san
<uil, o tho cla cong trinh, yéu cau vé ché do vi khi hau trong phong. gidi phip 16 chitc thodt nudc
mii, kha nang vat licu, yéu ciu t6 hop kién tric va so sdnh kinh te.

Nhin chung cdi tuo mdi nha cong nghiép phat dam bdo cac véu cau saut day.

- C6 do bén vimg cao phi hgp cap cong trinh, bién dang nho, ¢6 kha nang chong xam thuc va
hoa hoan.

- C6 kha ning chong tham té1, thodt nude nhanh.
- Phit hop v6i dac diém cong nghé vi ch¢ d6 vi khi hiu phong,
- Phit hop yéu ciu cong nghiép hod xay dung.

_ Cé chi tiéu inh 1€ - k thudt hop y.
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12.1.3.2. Mét s6 loai mdi nha cong nghiép hién nay thuong ding

* Mdi bdng cde 1am béténg c6t thép ldp ghép.

Pay la loai mdi duge ding rong rdi trong cdc nha cong nghiep. DO doc cha mai tuy theo vat liéu
cla 16p chong tham, thuong 1ai=13 - 10%.

M4 thudng ¢é cac bo phan sau:

- B phan chiu luc: Thudng 1a cdc tdm mdi bang bétdng cot thép dic san v cdc kich thude
(500 - 600) x (3000 - 6000 (phé bién la 1500 - 6000) cot thép day tir 80 - 100.

- Bo phan cdch nhiét: dé han ché nhi¢t chuyén tir ngoai vao xuong hodc nhiét tir trong ra, nguci ta
diing céc 16p cach nhiét. Phé bién nhat la nhitng tam che bing bétong bot va bélong xi dat tryc tiép
lén tam chiu luc mai. Khi ding 1am 16p cdch nhiét bang gach réng thay cho bé tong cua timg Xuong
va tinh todn cu thé hiéu qua cla nd doi véi timg trudng hop.

Nha c¢6 1dp cach nhiét cn nghién ctu tinh chat ctia chiing phit hgp. C6 thé cao > 7m ¢6 thong gio
tw nhién t6t thi cé thé khéng lam 16p cdch nhiét bang bétong bot hay bétong xi. Nhung gach rong
cho hiéu qua cach nhiét khong 16n ldm ma lai tang tai trong cta nha.

- Bo phan chéng tham: day 13 bo phan quan trong nhat, yéu cau vé muc do chéng tham tuy thuodc
vio do déc cta mai. Nha cang doc, nude cang thodt nhanh. Hién nay & ta hay ding chdng tham
bing bétong c6t thép mac 150 - 200 day 40 c6 ludi cot thép 4 - 6 dat cach nhau 200.

- Lép phil & trén: ¢6 tac dung bao vé cdc 16p beén trong, ké ca 16p chong tham. Phé bién nhat hién
nay la 1 - 2 16p gach 14 nem.

_ Cac 16p lién két va dem: thudng & giita cdc 16p khdc nhau coa méi (chiu luc, cach nhigt, chéng
tham va 16p bao phit & trén ), ¢6 cdc 1op lién két bang vita ximang day tir 10 - 40 hoic bang vira
bitum va cdt. Cong dung cia nhimg 1dp nay la lam phing mat trén ciia cic 16p va lién két chat cac
16p lat véi nhau.

Bien phép thodt nude trén mai: Thong thudong ding cdc bi¢n phip thodt nudc sau.

- Thodat nudc bén ngoai truc tiép.

- Thodt nudc bén ngoai cé mang.

- Thodt nudc bén ngoai ¢6 ong thodt.

- Thoit nudc bén trong.

# Mdi bang cdc tdm lop nhe.

M4l bang ton lugn séng, fibré ximang thudéce nhém mai bing cdc tam Igp nhe. Loai mdi nay dugc su
dung cho cac nha san xuat cin thodt nhiét mai, nha c6 ket cdu mang luc mdi bang kéo tam gidc.

Ciu tao cta loai mai nay gém hai bo phan chinh: tam lop va xa go.

- X3 gb thudng lam bang thép hodc bétong ¢St thép ¢6 tiét dién chir U hoac chix I, cao 120 - 200,
ciing ¢6 the L gian thép hoac bétong cot thép, tuy trong lugng tam lop va budc xa. Xa gb lién két
viho vi keo thép bing buléng.

- Tam lop fibro ximang luon séng thudng cd kich thudc 750x1200mm (Viét Nam) va
094x(1750 - 2800); 1250x(1750 - 2500)mm (nudc ngoai), do cao ddn séng 1a 50,54 mm, chiéu day
{am 6 - 8m. C6 khi tdm dai dén 3,6m.
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Hinh 12.03. Mot 5o gidi phip cdn faer Hiexde mieeic mdi.

12.1.4. Cira mai

Cira mdi duge bo tri trén cdc nhip gitta ciia nha nhiéu nhip, clia cdc xudng 6 khau do 16n, ¢é yéu
cdu lay dnh sdng cao. Nhiém vu chinh cla cira mdi dé thong gi6, thai nhiét thira va chiéu sdng nhitng
ché Tun viée cdch xa clta $6. Clra méi thuding chiém khodng 8 - 12% gid thanh cong trinh.

Hinh thic cua mai rit phong phi nhu cita mai hinh chit nhat, cira mdi hinh tam gidc, cita mai

hinh rang cua.
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12.1.5. Nén

Nén nha trong phan xudng san xudt, nha kho, nha sinh hoat ciia nha céng nghiép giéng nhu trong
nhi dan dung, cong cong, ciing tuan theo quy pham tieu chuin thiét k& nhat dinh. Nén nha cong
nghiép phai dam bao cac yéu cau do sdn xuft dé ra.

Kha nang chong mai mon, chong sinh bui, khi nang chong lai tic dung co hoc, ké ca tai rong
sung kich ciling nhu khd nang chiu dugc tac dung phd hoai clia nudc va cdc hoa chat... anh hudng rat
16n dén qud trinh cong nghé.

- Yéu cau k¥ thuat.

- Yéu cdu cong nghé.

- Yéu cdu vé sinh.

- Yéu cau xu dung.

- Yéu cau xay dung

Khi thi€t ké s& can ¢ vao tinh hinh cy thé d€ dé ra yéu céu wong ng.

Trong nha cong nghiép thudng ¢6 3 loai nén: nén lién tuc, nén bang cic vat liéu roi va loai nén
bang cdc loai ban van lat thanh.

12.1.5.1. Nén lién tuc
Bao gbém cdc loal sau:
Nén héng ddr: Nén dat don gian nhat {a dat dam chat, dat dé khong dugc chida chat hifu co.

Mudn nén kién 6 hon. trén mat nén phai thém xi hay dad vun sau dé nén chat dit, do day cua 1ép
mat nén véu 40 - 60.

Nén dat ré tién, chju duoc nhiét 4o cao, chiu dugc sic néng nhung dé sinh bui.
Nén dat hén hop: Den gian nhat bao gém dét va cdt tron theo ty 1¢ sau:

Pat sét: 15 - 30%

Cat thd: 25 - 40%

Cit nho: 30 - 60%

Pong thoi them vao tir 15 - 30% nude, chia thanh nhiéu 16p méi 16p day tir 80 - 100, va moi 16p
nhu the déu duge dam chat.

Pé giam tinh sinh bui cua mat nén con pha tron thém 2 - 3% nhua duong hay hic in.
Nén dd. xi va nén hon hop ciia dd véi nhia diong.

Nén ximdng va bétong.

Nén nhita ditong va bétong nhita diong.

Nén bang dd mai.

Nén bang vita va bétong chiu axit.
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12.1.5.2. Nén bdng vt liéu roi

- Nén da hoc.,

- Nén dd tang.

- Loat nén bang gach gom.
12.1.5.3. Nén bdng cdc loai bdn ldt
- Nén béng cic tam bétong.

- Nén bang ban silicat,

- Nén gach la nem.

- Nén bing tdm nhua dudng. .
- Nén bang ban kim loai.

- Mat nén bang g van.

12.2. KET CAU PHU

12.2.1. Cau thang

Cau thang trong nhd cong nghiép
bao gém cau thang chinh, cdu thang
phu, cau thang ciu hoa va cdu thang

an toan.
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12.2.2. Cua di

Cura ra vao ¢6 thé bg tri & tudng dau héi hay tuong doc. Kich thudce cira ra vao phu thudce vao kich
thudc cia cdc thiét bi van chuyén, cla cdc thanh pham, vao lugng ngudi ra vao. Kich thude clia clia
16n hon kich thudc cla thiét bi van chuyén di chat hang hod ddy vé chiéu cao 13 400 - 500, vé chiéu
rong 1a 600 - 1000. Chiéu ngang v chiéu cao cla 16 cira thudng 1y 2x2.4m hodc 3x3m. 4x4,2m (cho
loai Xe chay trén ray hep) 4x5m (cho cdc loai xe chay trén ray rong). Hién nay hay dimg 4,7 x 3,6m.

Cin ¢t vao kich thuée cha canh cla vlo khong gian 0 gdn pham vi clra va do khép kin, ngudi ta
phén ra cdc loai cira sau;

- Clra m& xoay quanh truc thing ding.

- Cra day.
- Cua kéo.
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12.2.3. Tudng ngan trong phan xuong

Trong nhi cong nghiép mot ting hay nha cong nghiép nhiéu tdng nhung khong cao lAm c6 thé
ding twomg ngin bang gach, go, bétong cot thép.

Thong thutmg tudng ngin nha cong nghiép chi cao (i 2 - 3m va c6 thé thao lap di chuyén dugc.
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5-DAI UEN KET COT vk VACH NGAN

Hinh 12.09. Cdu tao niomg ngdn trong phdn xucng.
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A - CHE PHU BANG LUGS THEP HOAC TAM DAC

1-DAM THER 4-Thw 8E TONG CAT THEP
2-DAM PHU 5-DAM CHIU LUC
3-TAM THEP HOAC LUK THEP

Hinh 1214, Gidi phdp che phid {6 ddr thicr bi.
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PHAN CAP, PHAN LOAI CONG TRINH XAY DUNG

Phuluc 1

(Ban hanh ként theo Nghi dinh s6'20912004/ND-CP ngay 16/12/2004 cia Chinh phit)

Ma Cép cdng tinh
. Loai cong trinh ) - - )
80 Cap dac bigt Cap| Cap Cap Il Cap IV
I Cang trinb dan dung
I-1 | Nha & Chiéu cao Chiéu cao Chiéu cao Chiéu cao Chiéu cao
a) Nha chung cu >30tang | 20-29tAng | 9-19ting 4 - 8tang < 3tang
hoac téng hodc hodc hodc hoac
o dientichsan |  TDTS DTS DTS TOTS
b) Nha & riéng 1& (TDTS) 10,000 - 5.000 - 1.000 - < 1.000 m?
>15000m? | <15.000m? | <10.000m® | <5.000m?

[-2 | Cang |a) Cong trinh van hba: Chiéu cao Chidu cao Chiéu cao Chiéu cao Chiéu cao
trinh [ Thu vién, bao tang, nha trién lam, nha| >30tdng | 20-29tang | 9-19tdng | 4-B8téng < 3ting
cong van hoa, cau lac bo, nha bidu dién,|  hodc hodcnhip | hodcnhip | hodc nhip heac
cOng |nha hét, rap chiéu béng, rap xiéc, dail  nhip 96m 72 - <96m 36 - <72m 12 - <36m nhip < 12m

phat thanh, dai truyén hinh hoac hoac hoac hodc hoac
by Cong trinh gido duc: TDTS TDTS TOTS TDTS TOTS
Nha 1ré, truong miu gido. truang >15.000m 10.000 - 5.000 - 1.000 - < 1.000 m?
phé thang cac cép, truang dai hoe <15.000m® | <10000m® | <5.000m’
va cao déng, trudng trung hoc
chuyén nghiép, truong day nghé,
trvdng cong nhan ky thuat, trudng
Inghiép vy va cac ioat truang khac

: c) Cang trinh y té:
Tram y t&, bénh vién da khoa, bénh
vién chuyén khoa tr trung wong dén
dia phugng, cac phong kham da
khoa, kham chuyén khoa khu vuc,
nha hd sinh, nha diéu dudng, nha
nghi, nha dudng ldo, cac cc quan y
té: phang chéng dich bénh
d) Cong trinh thuong nghiép: chg,| Chiéu cao Chiéu cao Chiéu cac Chiéu cao Chiéu cao
clra hang, trung tam thuong mai| >30tang | 20-29tang | 9-19tang 4 - 8tang <3tang
siéu thi, hang an, gidi khat, tram hoac ho3c nhip hoac phip hoac nhip hodc
dich vu cong cong nhip > 96m 72 - <86m 36 - <72m 12 - <36m nhip < 1Zm
&) Nha lam viéc: van phong, tru 59 hodc hodc hodc hodc hodc
e) Khach san, nha khéch TDTS DTS TDTS TDTS DTS
g) Nha phuc vu giao théng: nha ga,| ~ 15.000m’ 10.000 - 5.000 - 1.000 - < 1.000 m?
b&n xe cac logi <15000m? | <10.000m? | <5000 m?
h} Nha phuc vu thang tin lién lac: nha
buu dién, buu cuc, nha lap dat thist bi
thdng tin, dai ftu khéng
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-2 | Cong [) Thap thu, phat séng vién thong,| Chiéu cao Chiéu cao Chiéu cao Chiéu cao Chiéu cao
frinh |truyén thanh, truyén hinh. > 300m 200 - <300m | 100m - <200m| 50m - <100m <50m
CONY |y San van dong Santhiddu | Santhiddu | Santhiddu | Santhidau Cac loai
cong s(rc chia stfc chira strc chura strc chira san tap
>40.000¢hd, | 20.000 - 10.000- | <10.000 chd | cho thé thao
cO méiche, | <40.000 chd, | <20.000 chd ngdi phong trao
tiéu chuan | ¢ maiche.
quC té tiéu chuan
quéc t&
I} Nha thé thao Nhip > 96m | Nhip 72m - Mhip 36m - | Nhip < 36m -
hodccosic | <98mhodc | <72m hodc hodc ¢é
chira > 7.500 | coslcchda | ¢o suc chua sUrc chira
chd 5.000 - 2000 - <2.000 chd
<7.500 chd <5.000 chd
m) Cang trinh thé thao dudi nudc | BE boi thi ddu | BE boi thi dau | BE bai thi d&u, | BA boi thi dau, |  BE bai cho
comaiche | cé maiche, stic chia sife chira thé thao
: dattiéu chudn| suc chira 2.000 - <2.000chd | phong trao
; quac 16, 5.000 - <5.000 chd
i stre chuta 7.500 ché
o > 7,500 ché O
H _ Géng trinh céng nghiép
-4 | Cong |a) Céng trinh md than ham {6 San lugng San lugng San lugng 84an lugng
trinh > 3 triéu 1-3méu | 0.3-<1tridgu | <03tréu
khar Tinam _ Tinam T/nam Tinam
thac  |b) Cang tnnh md than 16 thién - 3an lugng San lizang $an lugng San Iugng
than > 5 trigu 2-5wméu | 05-<2trigu | <05 triéy
Tindm Tinam Tinam Tindm
¢} Cong trinh chon rira, tuyén than $an lugng $an lugng $an lugng San lugng
> § tridy Z2-51rigu 05-<2 < 0,5 trigu
l Tinam Tinam triéuT/nam Tindm
-2 ' Cang |a) Cong trinh md quang ham 1o San lugng 8an luang Sén luang
 trinh >1tieu | 05-1tieu | <0.5triéu
. Khai Tindm Tindm Tinam
thac  |b) Cong trinh mé quang I3 thién San lugng Séan Iugng Sén lugng
guang > 2 trigu 1-2trigu <1 triéu
Tindm Tinam T/nam
¢) Cong trinh tuy8n guang, lam gidu $an lugng San lugng San lueng -
quang > 3triéu 1- 3 triéu < 1 triéu
: Tinam T/nam Tinam
-3 | Céng |a) Cong trinh dan khoan tham do,| Chiéusau {Chiéu saumuc| Chiéu sau
i trinh  |khai thac trén bién muc nudc | nudcbiént | muc nude
| khai bién>5km | 300m-5km | bién < 300m
thac
dau,
khi dot.
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. -4 | Cong |a) Cong trinh san xu&t hoa chat ¢ Sanluang | Sanlugng | Saniugng
! trinh  {ban, hoa chat tiéu dung > 500.000 >100.000 - < 100.000
cong Tinam 500.000 Tinam
nghiép Tindm
hOE:’ b) Cong trinh san xuét hoa duge, San lrgng San lugng San luong
chal |hsa my pham >300.000 | >50.000- | <50.000
vahoa Tinam 300.000 Tinam
dé”" Tinam
ché — e
vign | Cong frinh sdn xudt phan bén Sanlugng> 1| San lugng San lugng
Khi furé, DAP) trigu Tinam | >500.000 -1 < 500.000
triéu T/ndm Tinam
d) Cong trinh san xuat vat liéu nd] Vi moi quy -
;_ cong nghiép mé
15 d) Nha may loc hoa dau Cang sudt ché}Cong suat ché | Cong sut ché | Cong sudt ché
I bign dau tht |bign ddu tho tir| bign ddu thé trt bién dau the
! > 500 300 - 500 100 - 300 <100
thing/ingay | thangingay | thangingay | thung/ngay
e} Nha méay ché bién khi Congsuat | Congsuattr | Cang suat -
>10trigum® | 5-10trigéum?| <5trigu m?®
khiingay khifngay khifngay
II-5 | Kho |a)Kho xang, ddu. Béchuaco | Béchiaco | Béchitaco | Béchuaco | Béchiaco
| xang, dungtich > | dungtich | dungtichts | dungtich dung tich
dau, khi 20000m* | >10000m* | 5000- | <5000m® i <1.000m’
hoa 10.000m*
long va b} Kho chira khi hda long Dung tich Dung tich Dung tich
tuyén bé chua béchiatl | béchia
dng >10.000m® |  5.000 - <5000 m®
dan khi, 10.000 m?
| G3U- 1) Ko chiza vat ieu né cong nghiép | Vel mol
quy mé
¢) Tuyén 6ng dan khi, dau Tuyéndng | Tuyéndng | Tuyéndng
ngoai khai, | trén bd &p luc | trén bd ap uc
l tuyén dngtrén| 19-60bar | 7-<19bar
f b@ ap uc
> 60 bar
" -6 | Cong |a) Cong trinh cong nghiép luyén San lugng San lugngy San lugng
i trinh kim méau 500.000 - 100.000 - < 100.000
luyén 1 triéu <500.000 Tinam
kim Tinam Tinam
b Cong trinh luyén, can thép Khulisnhgp | Sén lugng $an lugng San luong
luyén kim > 500.000 - < 500.000
1 triéu T/nam | 1 triéu T/nam Tindm




! II.7 | Céng |a} Cong trinh co khi ché tao may Sén lugng San tugng San lugng
: trinh  |cong cu cac loai > 5.000 2.500 - 5.000 <2.500
cat khi, caiindm caifnam caifnam |
che 1011\ Cang trinh ché tao thit bi cang . Sanivong | Sanluong | S3nlsong
nghiép >10.000 |5.000-10.000] < 500.000
Tindm Tingm Tindm B
¢) Cong trinh 13p rap, slta chia 6 t6 >10.000 |3.000- 10.000 <3000
3 Xe may. Xelndm Xe/ndm Xefnam
! I8 | Cong |a) Lap rap san pham (sdn phadm| San lugng San lugng San luong 8an lugng San lugng
' nghiép :tuong dueng TV hay may vi tinh) > 300.000 200.000 - 150.000 - 100.000 - < 100.000
dién tr- sfindm 300.000 <200.000 <150.00 sfindm
tin hoc sfinam sfindm sffnam
b) Ché tao linh kién, phu ting, cum| San lugng San lugng San lugng $an lugng San lugng
linh kign (san pham tuong duong| >500triéu |400- 500 triéu| 300 - <400 200 - 300 < 200 tridu
mach in die_n tr hay IC} sfindm sfinam trigu sfinam | triéu sfindm sfinam
Cong ia) Cong trinh ngudn nhiét dién Cong suat > {CangsuatB00-| Cong suét Cong suat Cong suat
19 trinh 2.000 MW _ 2000 MW |50 - <G00 MW} 5- S0 MW <5 MW
! NaNG by Cong trinh nguén thiy dién (phan| Céng suét Cang suat Cong suat Céang suat Cong suat
IUING | c5n theo cong sudt dien nang hodc| > 1.000 MW 300 30-<300MW| 3- <30MW | <3MW
theo quy mo hd chira va dap chinh - 1.000 MW
quy dinh tai muc cac cong trinh thiy
lef, ma s6 V-1, IV-2} -
¢} Cong trinh ngudn dien nguyén tr > 1,000 MW | < 1.000 MW -
id) Cong trinh  dudng day va tram 500 KV 110 KV 35 KY ]
bién ap |
Cang |a) Nha méy dét San lugng San lugng San lugng
trinh > 25 trigu 5- <25 tnéu < 51rigu
cdng métinam métinam métnam
10 | nahie _ ) ; )
oniep b) Nha may in nhudm San lugng San luong San lugng
nhe >35tieu | 10-<35kieu | <10 ey
métnam metinam matinam
¢) Nha may san xust cac san pham San lugng 8an luong $an lugng
may > 10 triéu 2-<10tngu < 2 {riéu
! sanpham | sanphdm | sanphdm
inam inam inam
¢) Nha may thudc da va san xuat San lugng San luong San luang
c4C s&n pham tur da >121riguddi | 1-<12tiéu | <1 triéu doi
(hodc tuang déi (hoac {hodc turong
duong¥nam | tuong duong) | duong)/nam
/nam
d) Nha may san xust c4c san pham - Sanlugng | Sanlugng | Sanlugng
nhya > 15.000 2.000 - < 2.000
Tinam <15.000 Tinam
Tindm
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L0

e) Nha may san xut dé sanh sy, $an lugng San luong $an lugng
thily tinh > 25.000 3.000 - < 3.000
Tinam 25.000Tinam Ttnam
g) Nha may bot gidy va gidy San lugng $an lugng $an lugng
> 60.000 25.000 - < 25.000
Tinam 60.000T/nam Tindm
a) Nha may san xuat d3u an, huong San lugng San lugng $an lugng
ligu >150.000 50.000 - < 50.000
) T/inam 150.000 Tinam
C9ng Tinam
It-11 trinh R i ’ . .

h b) Nha may san xuat rugu, bia, nuac San fugng San lugng San lugng
CN€ qiai khat >100tiéu | 25-100trigu | < 25 triey
bién s o o

lit'tham lit'nam lit/ndm
thue .
pham ¢) Nha may san xust thuic 14 San lugng San fuong 5an lugng
>200triéu | 50-2001riéu | <50 tridu
bao/nam bao/nam bao/ndm
d) Nha may sira Sén lugng $an lugng San lugng
> 100 trigu it [30- 100 tridu| <30 triéu [it
s.pham/nam |iit s.phdmmam| s.phdmindm
d) Nha may san xudt banh keo, my San lugng San luang San lugng
an lién >25000 |5.000-25.000 < 5.000
Tindm Tiam T/nam
&} Kho ddng lanh S chia Sic chira Suc chira
>1000T |250-1000T <2807
Cong fa) Nha may san xuat ximang Congsuat | Céngsudt | Céng suat
trinh > 2 trigu 1-2triéu < 1triéu
112 cdng Tinam Tinam Tindm
nghiép |b) Nha may san xuat gach ceramic, Cong suat Congsudt | Cong suat
vat liéu |gach grantt, 8p lat > 5tridu 2 -5 triéu < 2 trigu
xay m>nam m*nam m*ndm
dyng ¢} Nha may san xuat gach, ngoi dat Céng suat Cong suat Cang suat
Sét nung. > 20 triéu 10 - 20 triéu < 10 triéu
Vign/nam Vignnam Vién/indm
d) Nha may san xuat st vé sinh - Cong suat Cong suat
> 500.000 < 500.000
s.pham/nam | s.pham/nam
d} Nha may san xudt kinh Céng suat Congsudt | Cang sual
' >20tiéu | 10-20triéu | <10 triu
m’fnam m’nam ménam
e} Nhd may san xuft hdn hap Congsudt | Congsudt | Coangsudt
bétong va cau kién bétong > 1 triéu 500.000 < 500.000
m*nam -1 trigu m¥nam
m*nam
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i €ong trinh giao théng
-1 |Dueng bd |a) Budng 6 to cao t6c cc loai Purang cao tdc |Budng cao téc| Luu lugng xe | Luu lugng xe | Luu lugng xe
b) Buing 6 o, duang trong do thi vdi luu lugng | véi i luong tr 3.000- tir 300-3.000 { <300 Xe quy
— —{ xe>30.000 | xetir10.000- [10.000 Xe quy| Xequy |ddif ngay dém
¢) Buang nong thon Xe quy i 130.000 Xe quy [ déi/ ngay dém | ddiingay dém | hodc duang
ngay dem | ddiingay dém | hodctbcdo | hodcduong | giao thong
hoactic dd | hodc t6¢ 6o >60km/h giao thong | ndng thon loai
>100km/h >80kmh nong thon loai B
A
Puongsit | Puongtdu | Duengsdt | Dudng sdt -
-2 | Budng cao tdc dien ngdm; [qudc gia thong| chuyén dung
sat duong sét thugng | va dudng sét
trén cao. dia phuang
Cau |a) Cau dudng bd Nhip > 200m Nhip tir Nhip tir Nhiptir  |Nhiptir <25m
b) Cau dudng sét 100-200m | 50-100m | 25-50m
i3 hodc s dung
cong nghé thi
cong mdi, kién
tric dac biét
fl-4 | Ham |a) Ham dutmg 6 16 Ham tau Chidudai | Chiéudaitr | Chiéudaitlr { Chiéudai
p . thiéu 2 1an xe | 6 thidu 2 lan
) Ham cho ngucs di b 816,110 | xe 81, 11an
dudng sat dutmg sét
-5 | Céng |a)Bén, u nang tAu cang bién Bén,u cho tau | B&n, u cho t3u|B&n, u cho tau| Bén cho tau
trinh >50.000 DWT | 30.000-50,000| 10.000-30.000 | <10.000 DWT
dudng DWT DWT
thdy |yy Cang bén thiy cho tau. Nha| >5.000T | 3.000-5000T | 1500 -3.000T| 750 - 1,500T | <7507
may déng slra chia tau
¢} Au thuyén cho t8u >3.000T |[1.500-3000T | 750- 1.500T | 200-750T < 200T
d) Budng thly c6 bé réng (B) va
dé sau (H) nuée chay tau
- Trén song B> 120m; |B=90-<120m|B=70-<%0m|[B=50-<70m| B<50m
H > bm H=4.-<5m | H=3-<4m [H=2-<3m H<2m
- Trén kénh dao B>70m; [B=50-<70m|{B=40-<50m|B=30-<40m| B<30m
H >6m H=5-<6m} H=4-<5m | H=2-<4m H<3m
lIl-6 | San bay [Dutmg bang cit ha canh {phan clip|  IVE VD e 1B IA
theo tiéu chuan cua 16 chize ICAQ}
IV Cong trinb thdy loi
Céng Dungtich | Dungtich tir | Dungtich tir | Dungtich tr | Dungtich
(V.1 | tinh >5,000 X 10° | 1.000%10°- | 100x10°- [1x10°-400% | 4108 m?
hé chita m° 5.000 x 10° m*| 1.000 x10° m’ 105 m®
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V-2 | Cong |a)Dap dat, dat-da Chiéucac | Chiéucao | Chiducao | Chiducao | Chiéucao
trinh d4p >100m | 75-100m | 25-<75m | 15-<25m | <15m
b) Dap bétdng Chiéu cao Chiéu cao Chidu cao Chiéu cac Chiéu cao
>160m 100-150m | 50-<100m | 19-<50m <19m
¢) Tudng chén - Chiéucao | ChiBucao5-| Chiéucao
>50m 50m <5m
V-3 | Cong a) He théng thiy nang cé sirc tudi|  Dién tich Dién tich Dién tich Dién tich Dién tich
trinh thdy |hodc suc tieu trén dién fich: >75 >50-75 10 - < 50 2.<10 <2
néng |Sx10° ha
b) Céng trinh cap nudc ngudn cho|  Luu lugng Luru lrong Luu lugng Luu fugng -
sinh hoat, san xuat ¢co luu lugng: > 20 10-<20 2-<10 <2
Q (m¥s)
V-4 | Dé-Ké |Bé chinh, d& bao vi d& quail Dic bigt I Il I Y
(phan cap thec quy pham phan
cap d& clia nganh thly Ii)
v Cong trinh ha tang ky thuat
V-1 | Coéng |a)Cap nudc > 500.000 300.000 - 100.000 - 20.000 - <20.000
trinh m¥ngay dém| 550 000 <300.000 100.000 mPngay dem
cap thoat m¥ngay dém | meingay dém m¥ngay dém
nugc
by Thoat nutde > 300.000 300.000 - 50,000 - 10.000C - <10.000
m*ngay dém|  100.000 <1(0.000 <50.000 m¥*ngay dém
m®ngay dém | m¥ngay dém | mngay dém
V-2 | Cong |a)Baichén lap rac 500T/ngay 300 - <500 150 - <300 | <150 Tingay
trinh Tingay Tingay
XU ) Nha may xt 1 rac thi >3.000 |1.000-<3.000| 300-<1.000 | 100-<300 | <100 Tingay
chat thai Tingay Tingay Tingay Tingay
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1. Bai tap so 1: Bai tap Mong

Phu luc 2
BAI TAP

1.1. Cho mqt bing kién triic tdng 1, véi cdc s6 liéu nhu sau:

- Méng tudng doi ximng:

- Moéng tudng léch tam:

- Cot doi xiing:

- Cot léch tam:

- Cira di 1 canh:

- Cua di 2 cdnh:

- Clra di vé sinh:

- Cira s6:

- Cira s6 veé sinh:

- Cat dat thién nhién:

- C6 he ranh chay quanh nha.
1.2. Néi dung thé hién:

- Mat bing tang 1.

- Mat bang méng.

bt = 220; Bm = 1000; Hm = 1500

bt = 220: Bm = 800; Hm = 1500

be = 220x335; Bm = 800x1000; Hm = 1500
bc = 220x335; Bm = 700x900; Hm = 1500
900x2400

1200%x2400

600x2100

1200x 1500

600x600

- 0,550

TL: 1/100
TL: 1/100

+ Trudng hop méng gach va trudng hgp méng bétong cot thép.

- Mat cat (tlr 2-3 mat cat).

TL: 1/25 - 1/50

- Chi ti€t cau tao cac loai moéng. TL: 1/10 - 1/20

+ Mong tudng bién, tudng gilta, méng cau tao, méng bé he, méng tuong ngan.

+ Céc trudng hop dic biét cia moéng.

- Chi tiét ¢iu tao hé ranh.

2. Bai tap so6 2: Bai tap San

TL: 1/10 - 1/20

2.1. Cho madt bdng kién tric tdng 2, véi cdc s6 liéu nhu sau:

- Tuong chiu luc:

- Tudng ngin che:

- Cot gach:

- Cot bétong cot thép:

-Cuadil canh:

bt =220

bt =105

be = 220x335
be = 200%x300
900x2400
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- Cira di 2 canh: 1200%2400

- Cira vé sinh: 600x2100
- Clra s6: 1200x1500
- Chiéu cao tang nha: 3600

2.2. N¢i dung thé hién

- Mat bing tang 2. TL: 1/100
- Mat bang dam san. TL: 1/100

+ Truéng hop san lap ghép.

+ Trudng hop san d6 tai ché.
- Mat cit (1ir 2 - 3 mat cat). TL: 1/25 - 1/50
- Chi tiét cdu tao san. TL: 1/10 - 1/20
- Chi tiét cdu tao san vé sinh. TL: 1/10 - 1/20
- Chi ti€t cau tao ban cong - logia.  TL: 1/10 - 1/20

3. Bai tap s 3: Bai tap Thang

3.1. Cho mdt bdng kién tritc ting 1, tdng 2, véi cdc s liéu nhu bai tép s6'1, 56 2.
3.2. Noi dung thé hién:
- Miit bang thang tang 1, ting 2. TL: 1/50
- Mat cat (3 mat cit). TL: 1/25 - 1/50
- Chi tiét cau tao cau thang. TL: 1/10 - 1/20
4. Bai tap so 4: Bai tap Mai
4.1. Cho mdt bang kién tricc tdng 1, tang 2, v6i cdc s6 liéu nhu bai tdp s6'1, 50 2.
- C6 sénd chay quanh méi nha.

4.2. Noi dung thé hién:

- Mit bang thodt nuéc méi. TL: 1/100
- Mt bang sudm mai. TL: 1/100
+ Trudng hgp mdi bang.
+ Truong hop méi doc.
- Mat cat (tly 2-3 mat car). TL: 1725 - 1/50
- Chi tiél cau tao cdc loai mal. TL: 1/10 - 1/20

5. Quy cach thé hién:
- V& chi, v& muc hoic v& may.
- Khé gidy Al hoac A2,

- Khung tén mén hoc.
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MUC LUC

L&t noi dedu

PHAN 1.
i
2
3,
4

PHAN 2.
.
2.

NHOUNG VAN DE CHUNG

. Muc dich, yéu cdu clia mén hoc
. Khdi niém vé nha
Phan loai va phan cdp cong trinh xdy dyng

. H¢ théng modun va kich thudc trong kién triic

CAU TAO NHA DAN DUNG
Céc bo phan chinh cha nhd dan dung
He thong két cau cha nha dan dung

Chuong 1. Nén méng

1.1. Vi tri, tdc dung va dic diém
1.2. Phin loai
1.3. Cau tao

Chuong 2. Méng, nén nha va hé ranh

2.1. Cau tao méng

2.2. C4u tao nén nha va he rinh

Chuong 3. Tudng, cot, khung

3.1. Cau tao tudng
3.2. Cau tao cot

3.3. Cau tao khung

Chuong 4. Cira s6, cira di

4.1. Vi tri, tdc dung va dac diém

4.2. Phan loai

4.3. Kich thudc chung ¢la cira

4.4. Cau tao cua

4.5. Cdu tao mot s6 loai clra thong dung

4.6. Cic phu kién cia cira

Chuong 5. San bétong cot thép
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5.1, Vi tri, tic dung va dic diém

-l Ohn L Lh

11

15
15
15

19
37

43
59
61

65
65
65
66
70
75

77



5.2. Phan loai 77

5.3. Ciu tao san bétong ct thép toan khdi 78
5.4, C4u tao san bétong cot thép lap ghép 82
5.5. C4u tao mat san va tran san 88
5.6. Cdu tao mot s& loai san khac 90

Chuong 6. Cau thang

6.1. Vi tri, tic dung va dac diém 102
6.2. Phan loai 102
6.3. Céc bo phan va quy dinh cua cau thang 104
6.4. C#u tao cau thang bétong ct thép toan khoi 108
6.5. Ciu thang bétong cot thép 1ap ghép 111
6.6. Cau thang bé tong cdt thép 3 dot 114
6.7. Mot s6 céc chi ti€t co ban clia ciu thang 116
6.8. Ciu tao bac thang va tay vin, lan can 118
6.9. Cach thiét k& cau thang 121

Chuong 7. Mai nha

7.1. Vi tri, tdc dung va dac diém 122
7.2. Phan loai 122
7.3. Do déc ciia mdi nha 123
7.4. Cau tao méi doc 123
7.5. Ciu tao mdi bing 147
Chuong 8. Céac b phan khac
8.1. Bép 10, toa khoi, ong khoi 158
8.2. Ong dé réc 161
8.3. Gd, phao, chi 162
8.4. Bé nuéc ngdm 163
§.5. B& nudc mai 164
8.6. BE phot 166

PHAN 3. CAU TAO NHA CONG NGHIEP
Chuong 9. Khai niém chung
9.1. Dac diém nha cong nghiép 169

9.2. Céic tham s co ban cha nha cong nghi¢p 169
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9.3. Céc b phan cua nha cong nghiép
9.4. Nhimg dang thong dung cla nha céng nghiép
Chuong 10. Khung nha cong nghiép mét tang
10.1. Khdi niém
10.2. Khung bétong c6t thép
10.3. Khung thép
10.4. Khung hén hgp
Chuong 11. Khung nha cong nghi¢p nhiéu ting
11.1. Khai niém
11.2. Phuong dn san c6 ddm
11.3. Phuong 4n san khong dim
Chuong 12. Két cau bao che va két cdu phu
12.1. Két cau bao che
12.2. Két cdu phu
Phy luc 1: Phdn cdp, phan logi céng trinh xdy dung
Phu luc 2: Bdi tip

Tai liéu tham khao
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s6 621/XB-QLXB-12, ngay 29/4/2005. In xong nop luu chiéu thang 12/2003.



72 - 721

XD- 2006 621 - 2005

Gia : 38.000°
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