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vo D ~ N H  DIEP- CAO XUAN L m N G  

thie"t ke" cgu tao 

(Tai b8n) 



L ~ I  TAC GIA 

Ncim 1986 nhom can bO giang day Tru'dng Dai hoc Kiin truc, hgl ui6n H ~ L  Kiin 
truc su' TP. ~d Chi  Minh co xuci't bcin quyin: "Nguyen ly  cuu tao kien truc dun 
dung". ~ h & m  phuc u u  cho can bg thiiS k&'kign truc ua sinh uien nganh ki&n truc - 

Nay do nhu c$u ccii ccich duo tao &ti hoc; sinh uien hoc the0 hoc phan, chia khoa 
hoc ra lam 2 giai doan: 

- Giai doan I: Hoc 2 ntim dau hoc phan khoa hoc cd ban ua cd sd) nganh. 
- Giai doan 11: hoc 3 ntim tiip theo, hoc phan chuyin m6n ua chuyin sciu cria nganh. 

N&L sinh uign kh6ng l&n du'dc giai doan 11 thi  phdi ra tru'dng. Do do d6 cho s6' 
sinh uiin ra tru'dng s h  khi hoc xong giai doan I co met s g  hi& biiS cd ban u6 
nganh ngh6 n&n ngi dung bai gicingphdi phu hdp udi titng hoc trinh (15 ti&), chung 
t6i bi in soan giao trinh: "Nguye^n 19 thie^i ke^'ca'u t q o  cac c6ng t r i n h  k i e n  truc" 
cho phu hdp udi cac y&u cau trin.  

Giao trinh nay chia lam 2 tap: 
T@p I: Gia i  d o q n  I: 
Phan cd ban: 

1. Khai niem chung ud cciu tao ki&n truc 
2. C&u tao mong nha 5. Cciu tao cda 
3. Ccih tao tu'dng nha 6. C& tao sun 
4.  Cciu tao mai nha 7. Cciu tao cau thang 

Phan chuy&n sciu: 
- Cuu tao n6n mbng ua tu'bng 
- Ccih tao cda ua cau thang 
- C&u tao sun ua mai 

T@p 11: Gia i  d o a n  11 
Phan chuy&n, d6: 

- Cciutaonhakhung 
- C&u tao k i in  truc nha c6ng nghiep 
- C&u tao kign true nha ndng nghiep 
- C&'u tao nha lkp ghkp 
- Cciu tao trang tri  ngi thci't 
- C&u tao k i in  truc chuygn biet 

Dciy la Ian xu& ban ddu t i in  the0 ccii cach duo tao &i hoc, chung t6i xin manh 
d e n  uigi ra dg'kip thbi phgc uu cho sinh ui&n uci can be gicing day. Rci't mong doc gid 

dong gbp k i ih  dg7chung t6i b6sung h o b  chinh trong Ian tdi ban. 

Nhom tac gia 



01 - Khai niem chung. 

1.- Muc dich, y&u &u : 

C6u tgo nha dAn dung la m6n hgc nghien cdu thqc hien cac b6 phon c i a  nha d~fqc 
lam bhng vat lieu gi ? Che" tao n h a  the" nao nhhm : 

1-1 BAo dim sy  lam viec binh thudng ciia c6ng trinh trong qua trinh s h  dung : 

- Chdng duqc i n h  hudng tac hai ciia thiGn nhien. 

- Chdng ddqc i n h  h d n g  tac hai ciia con ngcsdi va phii thba m5n moi ydu c8u sir 
dung khac nhau ciia con nwdi. 

1-2 Bio dim cudng do c i a  t h g  b6 phgn va toan bQ cbng trinh, phli hqp vui nguykn 
Ijr chju Iyc, k6t c6u b&n v h g .  

1-3 Dbng thhi b io  dAm thiri gian xay dgng cbng trinh nghn nh& vdi gia t h h h  ha 
nhgt, s h  dung v$t lieu hgp 19, cgu tgo d m  giin vh thi c6ng thu$n Igi. 

2.- P h m g  c h h  thi6t ke" : 

Thigt ke" c6u tao vh thie"t ke" ki6n truc co tddng quan h h  cd chat chi  - Trong qua 
trinh thie"t ke" ki6n truc kh6ng ngh? tdi k h i  ngng c6u tao va s q  hdp Iy cca n6 la khBng 
thyc te", s6 gAy ra lang phi. DBng thdi bien phap c6u tao t6t hay x6u c i h g  c6 i ~ i h  liififng 
nh6t ddjnh tdi yeu C$U s 3  dung vP nghe thu$t tgo hinh ciia ng6i nha -Do d6 1hie"t kC cA,l 
tao va thidt k& kidn truc phii d6ng bg nhhm dim bio cAn dBi' gi6a hai ve" c i a  phuong 
chAm nghnh xAy dgng l i  : ..BEN V I ~ G  - KINII TE v i  TII~CJI  DUNG - &~ QIJAS.. 
hogc -KY THUAT v i  N G H ~  THUAT~ cho toin b$ c6ng trinh. 

3.- Cac y6u t6 b8n ngoii inh h u h g  de"n gi&i phip ca"u tao kign truc : 

Mudn Iya chgn duqc phumg an ke"t ca"u va vat lieu chiilh xhc, hdp 1y v& cAu t ao, 

ngoai viec nghi6n c h  y6u c$u s l i  dung ciia ng6i nha, c6n phii chu y tdi chc 11hAn tdb6n 



N h h g  nhan td nAy co thd qui lai 2 loai : 

- ~ n h  h d n g  c6a thien nhien 

- ~ n h  h d n g  trqc tikp c;a con ng&i 

3-1 : ~ n h  hudng c6a thiQn nhien : 

Trong thien nhi6n nha cda lu6n chju Anh h&ng c6a bdc xq mat trhi : m~fa ,  gi6, 
bPo, sq  thay ddi c6a khi hgu, c3a nudc ngAm c6a dong ddt vP chc loqi cdn t r ing  - /inh 
hudng ldn hay nh6 tuy the0 di6u kien tq nhien cua t h g  khu va cac b8 phan khhc nhau 
cGa nha. 

Khi hgu thay d6i c6 i n h  h h g  r& ldn dkn n h i  cda. d viing nhiet diri, nhiel bdc 
xa mat trbi rdt I h ,  lam cho nhie t do trong phong thay d8i ICm, vi v$y tudng v i  mai c611 

c6 cach nhiet t6t ; V) t r i  cGa cda sd, cda di va hinh thdc cGa cda phii b io  dim ng5n 
bdc xa mat trdi va t6 chdc thbng gi6 tdt. 

d wing khi h$u Iqnh, nhiet dQ ben ngoai th$p, dd d6m bio nhigt dQ b&n trong n h i  
binh t h u h g ,  tudng ngoii va mai c$n c6 kha ngng ch6ng lanh nhiit dd/nh ; dbng thdi 
chdng dugc cac hien tugng blng tuyLit pha hoqi d c  cdu kien c i a  nha. d vung khi heu 
thay dBi nhihu, do sq co dan cGa vet lieu cbn lam cho b in  than mai v i  tudng hoec ch8 
lien k6t gida mai va tudng sinh ra cac vkt ndt - Ngoai ra cbn chG y tdi the dung cila gii) 

ddi vdi tudng ngoai va mai d6c. Mai dac biet cAn chG y chdng dot va td chdc thoat nude 

nhanh - d n h h g  ndi myc nude ngAm cao c$n dB phbng thiim v i  hien tugng xirn thqc, 
do d6 c h ~ n  vet lieu lam m6ngcAn co kh i  nZingcho"ngx&m thqc c6a nudc va ch&g thQm 
cho tAng hAm. 

Ngoai ra & n h h g  ndi c6 nhibu cbn trung, d$c hiet nha k6t cc8 ggd c611 c6 bien phip 
chgng mdi, muc, m ~ t  dd chijng s q  pha hoqi c6a can trung. 

9 

3-2 : Anh hudng cria con n g ~ u i  : 

Nha t h ~ d n g  xuyen chju i n h  hu6ng c6a con n g d i ,  co khi in11 huhng trqc ti+ t6i 
chdc nang ciia ngbi nha, c6 khi hinh thanh d&n dAn va pha hoai k6t cdu c6a nha. 

T r ~ n g  Iugng b in  than cac bo ph$n nha cda, t r ~ n g  1ugng ngUdi, dung cu gia dinh 
va thi6t bb tac dung cua cac loai chiin dong do mhy m6c sinh ra la nhirng nh8n to" tat 
ygu phai nghi6n c h  khi thigt kke" k6t c$u va c$u tqo nha. Trong qua trin11 thii;~ kg kihn 
truc viec c h ~ n  vet lieu, phudng an k6t c6u va bien phap cdu tao, t6t 1111i6n phii d i m  
bio dlliri tac dung bdt 1gi nhgt ciia ngosi Iqc van bAo dhm b&n chAc vli 811 djnh. 

Hba hoan tryc ti6p Anh h d n g  d6n an toan tinh mqng c6a con ngcldi va lam n h i  
cha bj p h i  hogi ; cho nen & n h h g  nui d6 sinh ra ngon Ida nhu bgp, sBn khii'i~ n h i  h;it 
v.v... cdn c6 bien phhp caS tao d6 phbng chay. 

6 



nhimg nai di5 phat sinh ra nguBn Ida cAn lam cac cda phbng h6a va m&n ph6ng h6a. 

d n h h g  nai phat sinh ra tigng Bn : tidng BtB, tidng m6y bay, loa ph6ng thanh ... 
ddu c6 i n h  h u h g  dgn y&u cAu sd dyng c6a con n ~ d i  n&n cAn phii cdu tqo c6ch Am. 
(Hinh 1-1). 

4.- Cac bo phgn chhh c6a nhA va tAc dvng &a no : 

Nha la do cac cgu kign t h h g  d h g ,  cac b$ ph@n nim ngang, phumg tien giao thBng 
v i  cac b$ phan khac td hqp t ~ o  thinh. 

Cgu kign t h h g  d h g  g6m c6 m6ng, t u h g ,  cot, cda. 

Cac b$ ph$n nim ngang g6m : ndn, san, mai (trong 66 c6 he d$m hoQc din). 

Phumg tien giao th8ng n'gang nhu hinh lang, giao th8ng l&n xuBng nhuc4u thang. 

Cbc b$ phan khac nhu : ban cdng, 8 vting, mai hPt, m6ng nudc. 

C h  cd vao tac dyng c6 thd p h h  thinh cac b$ phan sau : (Hinh 1-2) 

4-1 : PAbng : 

M6ng la cgu kign d dudi ddt, n6 chju toin b$ t i i  trpng nha va truy&n t i i  trong nay 
xuBng ndn. Do 66 ngoai y&u cAu 8n djnh v i  bhn chPc, m6ng cbn phii c6 kh i  nang ch6ng 
thgm, ch6ng dm va chBng h mbn. 

4-2 : Tudng vci cot : 

Tac dyng ch6 ydu c6a t u h g  la dii! p h h  n h i  thinh cac gian v i  la kdt cdu bao che 
v i  chiu dugc lvc c6a nha. 

T u h g  va cot chju tac dung c6a s in  gac v l  mai, do 66 y&u c4u phAi c6 66 cimg ldn, 
cudng d$ cao, bdn chAc vP 8n dinh. Tudng ngoii phii c6 kh& n h g  chdng dugc tac dung 
clia thi6n nhi6n nhu mua, nAng, gi6, bio, chdng d ~ q c  nhigt bdc xq clia mat trdi v i  co 
kh i  n h g  cach Am, cach nhigt nhgt djnh. 

4-3 : Sun gac 

S in  gac d ~ q c  C ~ U  tpa bdi he d4m v i  bin  chju t i i  trpng clia ngudi, trpng luqng cac 
dung cy trang thie"t bj sd dung - San gac tqa 16n tudng hay cot th8ng qua d4m - Sin 
gac phii c6 66 cdng ldr~ kien c6 b6n 1Au v i  cach Am - Mfit s in  phii c6 khi  nang chdng 
mii mbn khbng sinh ra byi, dB 15m ve sinh v i  he so" hut nhiet nh6 ; ngoai ra c6 mot st5 
nai y&u c4u s in  phii c6 kh i  n h g  chBng thdm va phbng h6a tdt. 

4-4 : Mai 



La b8 ph$n nhm ngang hoec dugc d@t nghi6ng the0 chi&u nudc chiy, dude cdu tao 
bdi he dAm, dan va bin hobc chdt I@. Mai nha &a la b6 phan chju lvc, dBng thdi 1i1 kI5t 
cdu bao che g6i tqa I6n t u h g  hoac cot thbng qua dlm, dan do d6 y6u chu ke"t ca"u cia  
mai phii dim bio dugc b9n IAu, kh6ng thdm n ~ d c ,  thoat nudc nhanh va cach nhigt can. 

45 : Cda s6', cda cli 

Tic dung ciia cda sb dd thbng gi6 va lgy anh sang hoac nghn cach. Clia di ngoai t ic  
dyng giao th6ng va ngan cach ra, c ing c6 khi 26 mot tac dyng nhdt djnh ldy anh shng 
va thbng gi6. Do d6 dien tich cda ldn hay nh6 va hinh dhng ciia cda phii th6a min cic 
y6u c&u tr6n - Thigt kke" cdu tqo cda chn chu y phbngmua, gi6, lau chui thugn tien. Trong 
mat s6 c6ng trinh, cda cbn c6 y6u chu phii cach Am, cach nhiet va c6 khi  n9ng phhng 
h&a cao. 

4-6 : Cdu thang 

Chu thang cung la bo phan nhm ngang dugc dot nghi6ng dd tao phu'bllg tien giao 

thdng the0 chi& thAng d h g  ; c6 kI5t cdu chju bkng bin hobc bin dhm - Y6u chu c8u 

~ Q O  phh b&n v h ~ g  va khh nhng phbng h6a \dn, di \qi dT! ding, tho& m6i vh an toiin. 

4-7 : Cbc b$ phon khac : 

Ban c6ng, bvBng, mang nuuc, 6ng kh6i, logia ... thy the0 vj t r i  dbu phii c6 nhang 
yeu cAu va tac dung thich dang. 

5.- Phgn logi nh& the0 v?t lieu : 

Vet lieu xAy d w g  hien c6 : g6, gach, di ,  thbp, ximbg, cat, vbi, bGt6ng, b6tdng cdt 
thbp ... Tuy the0 vet lieu lam k6t cdu chiu lyc chinh ciia nh i  c6 thd phAn thanh : kke"t 
cdu g6, kgt cdu b6tdng c6t thkp, kke"t cdu thiip, va k15t cdu h8n hgp. 

5-1 : K6't cdu g6. 

Thudng dung cot gb, dlm g6, san g6, va he thdng kgt cdu mai bhng g6, thudng chi 
c6 tac dyng bao che va n g h  cach - Loqi nay tiilh cQng, tinh b&n IAu d6u kbm, t611 n h i h  
g6 nen chi dung d n h h g  noi nhi&u g6 va 6 ndng thbn. 

5-2 : Ke"t cdu bCt6ng c6't thip : 

He th6ng chju lyc chinh c i a  nha : dhm, cot, san, mai lam bgng b6t611g c6t t1Gp ; 
tudng khbng ch/u lvc chi c6 tac dung bao che. Hiilh thdc k6t c6u nay tdn nhibu th6p 
va ximgng, gia thinh cao ; do d6 n6 chi thich dyng ddi vdi nha cdng coug, nha ilhigu 
tBng. 

5-3 : K6't cdu thip : 

He thdng chju lyc chinh ciia nh i  la cot thbp, dhm thbp, vi k&o thbp ; tudng va sar 
lam bhng v$t lieu khac. Kke"t cdu nay trong lugng nhq, kh i  ngng chiu 1yc cao, bhn lBu, 

al- 
vdi kdt 

F cl- 

bkng th 
dugc nh 
c8ng ng 

- 

va hinl 
do, bhn 



nhmg t6n nhiiu th6p - Trong nha dAn dung n6i chung it dhng loqi k6t cdu nay. 

5-4 : K6t cdu hbn hqp : 

a/- K6t cdu gqch - gb : Vi kko g6, san g6. Ttfdng gqch hoac cot gqch chju lqc. So 
vdi k6t cdu g6 thi loqi nay c h g  va bdn hm,  nhmg so vdi logi k6t cc$ khac thi tinh 
c h g  va tinh b6n 1Au vQn cbn k6m do d6 cung it dhng hoac chi ding cho nha mot tdng. 

bl- K6t cdu b&t6ng - gqch : San mai lam bAng b6t6ng cdt thkp, tudng bhng gach. 
Loqi k6t cdu nay ki6n c6, bin chAc, phbng h6a va phbng dm d6u tumg d6i t6t. So vdi 
k6t cdu bet6ng c6t th6p gia thanh rE! hm,  ti& kiem dtfqc ximang va th6p. Day la logi 
k6t cdu dtfqc sd dqng tumg d6i nhiiu. 

c/- Ke"t c6u bCt8ng cd't thip vci thip : He thdng chju luc chinh c6a nha : mai dan 
bang thkp - Dbm, cot bang b6t6ng c6t thkp. Loqi k6t cdu nby ki6n c6, b6n chiic, chju 
dtfqc nhiet 66 cao, thugn tien cho viec c6ng nghiep h6a. Diing nhi6u cho cac c6ng trinh 
c6ng nghigp, nh i  c6 nhidu chdn dong ldn. 

82- Khai nigm v6 k6t cgu chiu . lvr: . cba nha diin dung. 

1.- Y&u c&u chung : 

C h ~ n  phtfmg an k6t cdu chju lqc ciia nha, cbn k6t hqp nhiiu yeu cdu : 

1-1 : Y2u cdu vk k R  cdu chju lqc : 

- Hqp 1y vi phumg dign chju lye : Tiiy t h g  loqi .c6ng trinh ma ta c h ~ n  vGt lieu 
v i  hinh thQc k6t cdu, bio dim tinh chdt lam viec c\ia c6ng trinh :, 8n dinh, dii cudng 
66, bin chiic. 

- D6 dang thi c6ng : tiiy t h g  ndi, vdi khA n h g  trang thi6t bj va didu kien thi 
c6ng mi  ta c h ~ n  k6t cdu chju lvc cho phii hqp, bio dAm thi c6ng d6 dang, dung chdt 
luqng yeu cbu ciia c6ng trinh. 

- l3Ao dim gia thanh hq, phii hqp cac chi tieu kinh t6 kjr thu@ d i  d6 ra. 

1-2 : Y&u cdu vk p h m g  dien kie"n truc : 

C h ~ n  phtfmg an k6t cdu chju lqc cGa nha, cbn k6t hqp vdi y6u cdu ki6n truc : 

a- Y&u cbu sd dqng c6a ng6i nha 

b- Y6u cbu bd cuc m$t bang, dAy chuy6n 

c- Yeu cAu c6a nghg thugt xd 1y ingt d h g  

1-3 : Y&u cdu ve*phrcdng di$n cdu tqo : 



- Tudng n g h  giila cac phbng tudng d6i diy n&n cach hm t6t. 

- D$ c h g  ngang c6a n h i  1h. 

- C3a s6 mi3 c6 thd tumg d6i ldn. 

- C6u @o logia dt5 ding. 

N h ~ q c  di6m : 

- T u h g  ngang day vh n h i h  n&n t6n vat lieu, chie"m nhihu dien tich va tang tii 
trpng c6a mong. - - 

- Khi nang chju lqc c6a t u h g  dpc chua dugc tan dung. 

- B6 tr i  khbng gian c6a cac phbng khbng dugc linh hoqt, cac phbng t h u h g  ph&i 
bAng nhau, n6u khac nhau phii lim nhihu loqi panen. 

Loqi tudng ngang chju lqc thich h~rp vdi di6u kien khi hau nong, gi6 bio n h i h  va 
trinh d$lAp gh6p hiy cbn thdp. Thudng ap dvng vdi cac nha nh6, it tAng va cac budc 
nh6 h m  4M. 

b/C Tudng CIQC chju 1yc : Ke"t cdu chju lqc chinh c6a nha la t u h g  dpc. Mai co 
thd diing hinh thQc ban vi k6o hoac cAu phong n6u 1 1  n h i  mai d6c. 

I 

Dd dim bio do c h g  ngang c6a nhi, cich mat khoing nhst djnh phii cdtudng 
ngang diy la tudng 8n djnh ; thudng 1gi dvng tudng c4u thang lim tudng dn djnh. (Hinh 
l a b ) .  

Loqi niiy co rlu di6m : 

- Tan dvng dugc kh i  nang chiu Iqc c6a tudng ngoai. 

- Dign tich tudng ngang nh6, ti& kiem dugc vet lieu va dign tich. 

- B6 tr i  m$t bhng tumg d6i linh hoqt, kh6ng bj hqn chQ b6i c6 panen. 

N h ~ q c  di6m : 

- Tudng ngan gii3a cac phbng tumg d6i mbng, khA n h g  cach am kkm. 

- Cda sd m6 bj hqn ch6. 

- N6u l i  mai d6c thi diing g6 tudng d6i nhi&u. 

- Ne"u la mai bing thi t6n nhihu ximang va th6p. 

Loqi kQt cdu tudng dpc chju Iyc thudng ap dvng n h i h  vdi n h i  hinh lang gida. 

c+ ntdng ngang u a  t&ng d ~ c  chju lyc : M6i tAng dhu !$y tudng ngang va 
t u h g  dgc chju lqc, sin gac thamg chju lyc the0 2 phumg. C6 khi cbn diing hinh tliilc 
p h h  tdng chju lyc. 

Loqi n4y thutmg diing cho nha hinh lang b&n. (Hinh 1-3~). 



2-2 : He thilng kgt c$u khung c@u lgc : 

c+ Khung kGng hodn todn (khung khuydt) : Trong cic ngdi nha gian tuaig 
ddi rang, hay mat bhng p h h  chia cac gian kh6ng the0 mot quy tAc nhgt ddjnh, h@ th6ng 
kdt c$u ciia nha c6 thd lam hinh thdc khung khdng hoin toan d6 chia san va mhi. Ngoii 
viec lqi dung t u h g  ngoai dd chju lqc c6 thd dung tudng trong hoac cot la k&t cdu clju 
lqc c6 thd dung t u h g  trong lam kdt cdu chju lqc. Hinh thdc niy mst bhng b6 tri tumg 
dBi linh hoqt, nhmg dung nhibu bGtdng va thbp h a  so vdi t&ng chiu lqc lien k6t gi3a 
t u h g  vP ddm phdc tap. d n h b g  n d  ddt ydu ddB sinh ra hien tu@g t d n g  vB cot lhn 
khbng d6u, i nh  h u h g  d6n chdt luqng cdng trinh. (Hinh 1-4a). 

b/C Khung hodn todn (Khung t r ~ n )  : Kdt cdu chju lqc ciia n h i  la dim vh cat. 
Tudng chi la kdt cgu bao che, do d6 t u h g  c6 th6 dung v4t lieu nhe, 8n djnh chii ydu 
ciia nha dqa vao khung. 

V$t lieu lam khung t h u h g  lam bbtdng cBt thbp va t.hbp hosc bAng g6 - Hinh thdc 
k6t c& nAy trd khung g6 it dung trong cac nha d h  dvng binh thudng vi t6n n h i h  
ximilng va th6p, do dt, chi nGn dung d6i vdi nha 6 cao thng hogc nha cdng tong. (Hinh 

-- 

1-4b). 

2-3 : H e  thdng ke"t c6u khbng gian : 

Trong cac nha dAn dung c6 yeu cdu khdng gian lim nhu rap hat, rap xi&, nha Bn, 
nhA thd thao c6 mai ... ngoai cac p h u a g  an kdt cdu dii neu tren ra, cGng c6 th6 6p dung 
qui lu$t va nguybn tAc tqo hinh cdu tr6c c6a cac sinh thqc vet the0 ph6ng sinh h ~ c  kign 
truc nhu : 

- Sudn khdng giA 3 chi& : ph6ng the0 cdu truc ciia dhu khdp xumg dong vat. 
(Hinh 15a ) .  

- Hinh thdc mat x6p : ph6ng the0 cdu truc ciia la budng, 16 dda. (Hinh 1-5b). 

-Hinh thdc v6 m6ng: ph6ng the0 cdu truc ciia v6 trimg, v6 sb, so dong v$t. (TTinh 
1-5~). 

- Hinh thdc kdt cdu day c5ng : ph6ng the0 cdu truc c6a mqng nh@n. (Hinh 1-5d). 

He thBng ke't cdu chju lqc khdng gian thi cdng va cdu tqo phdc tap. T6m Iqi chon 
cac so d8 chju lqc ciia nha dAn dung, ngoai viec chu y tdi hqp 1y v& phucmg dien cliju 
lqc, ddB ding thi c8ng va kinh t6. VV& phumg dien c6u tao cgn ch6 y tuirng v i  mhi phii 
c6 k h i  nting gid nhiet va cach nhigt nhdt djnh. San gac va vach ngan c6 khi  nang cach 
lim cao. Hinh thdc c$u tqo giin dm,  cac c$u kien va vat lieu dung rang rii, t r ~ n g  lugng 
cac cdu kien khdng ldn qua, hqp vdi di6u kien thi cdng. 
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NEN VA M O N ~  NHA DAN DUNG 

0 1. - Khai niem chung 

11- NQn m6ng : la ldp ddt nhm dudi m6ng chju toan b$ ho@c p h h  1611 tai trollg 
c i a  c6ng trinh, c6n dugc goi la ddt n&n. 

21- M6ng : (Hinh 2-ldlb). 

2-1 : lab? phGn dugc cdu tao b ph$n thdp nhdt c i a  c611g trinh n&m nghm dudi m@t 
ddt. ThGng qua m6ng, toan b$ t i i  t r ~ n g  c i a  c6ng trinh d ~ g c  truy6n d&u xudng ddt 11611 

2-2 : Cac b$ ph$n c i a  m6ng g8m : tudng mbng, dinh mbng, gd m6ng, gSi m6ng, ldp 
dem, chi6u sAu ch6n m6ng. 

a.- W n g  mdng : La b$ phGn c6 tac dung chuydn lqc t d  tr6n xuSng chdi~g lqc 
dap c i a  n&n nha ho@c lqc ddy ngang c i a  khdi ddt va nudc nghm bao quanh thng hAin. 
Thudng d ~ g c  cdu tqo d$y h m  tudng nha n6n nh6 ra h m  chhn tudng nha, tao cam giAc 
chAc chAn va b6 thQ cho nha. 

b.- Drhh mong v a  gd mdng : 

bl  : Dinh m6ng la m$t ti6p xuc giQa m6ng vdi t ~ h g  m6ng hoQc kgt cdu c6ng trinh. 

b2 : Gd m6ng la mot phhn b& m$t c i a  dinh m6ng gidi han t d  m6p ngoai cua dill11 
m6ng de"n day c6ng trinh, tao di&u kien thi cBng ph$n tr6n d ~ g c  chinh xAc thco vi t r i  

c.- G6i mong : La b$ phQn chju lqc chinh cua m6ng d ~ g c  cdu t,ao the0 tigt die11 
chQ nh$t hogc hinh thap hay d8c b$c nhhm tac dung giain dhn i p  sugt truy&n t i i  d& 
day m6ng. D8ng thdi vdi y6u chu day m6ng phai mb rang h m  nhin&u so vdi phAn cAng 
trinh tigp xuc vdi m6ng va cudng d$ c i a  ddt nn&n thudng n116 hcm nhin&u so viri vat lieu 
xAy dqng c6ng trinh. 

d.- Zkiy mong v a  Idp d#m : 

d l  : Day mdng : Mgt ti6p xuc nhm ngang giQa m6ng va ddt n6n. 



d2 : U p  dem : Ldp c6 t6c dyng lam chAn dQ, lim phing nhAm phAn d6u hp audt 
dudi d6y m6ng. Vbt lieu duqc dung la : bi2 t6ng ggch va ho@c d6 c6 mic  25# ; 50#, 75# 
ddy lOcm - 15cm ho@c la ldp cat d$m ch@t. 

d.-Chie"u e& ctdn mdng: La khoing cach t d  day m6ng tdi mat ddt thi6n n h i h  
ho@c met ddt thqc hien. Tri sd duqc c h ~ n  sit t6y thuoc tinh hinh d6t dai, tinh chdt c6a 
nudc ngdm, khi hou, lqc t i c  dong td ngoai, d@c di6m c6a b in  than cbng trinh, it& cdu 
m6ng va phumg phap thi c6ng cung tinh trgng cua cac c6ng trinh ke" con n6u c6. 

8 2.- Phiin loai va t r h g  hqp ap dung. 

I.-- Phiin loai : 

1.- NQn mbng : Cgn cQ vao tai lieu thHm db dja chdt t h 6  nghiem cung tinh tohn 
d6 x 3  1y n t h  m6ng, ddt n6n duqc chia lam 2 loai : d6t n6n tq nhi6n v i  ddt n6n nhhn tqo. 

1-1 : Ddt nn&n tgnhi&n : Loqi ddt n6n c6 dii khi  nAng chju lqc, cac Idp ddt dudi day 
m6ng vAn nhm nguyi2n vai thk nam c6a c h h g  khi chju t i i .  Vdi logi d6t n6n niy, viec 
thi c6ng st5 d m  giin, nhanh gia thanh hq, chi cdn dao r i n h  m6ng ho$c h6 mong phhng, 
h q c  hinh thang hoi ddc va trAi h o t  ldp cat dem dudi m6ng. 

1-2 : Ddt n&z nhhn tqo : Logi d i t  n6n ygu, kh6ng dii k h i  nHng chiu Iqc, cdn c i i  tao, 
gia cS d6 n h g  cao cudng do, sq  8n djnh, d8ng thdi giim tinh thdm nudc c i a  ddt 11611, 
bio dim yi2u cdu chju t i i  ti? m6ng xudng. 

Tuy thuoc ca cdu dia chdt va c6c di&u kien dia ch6t thGy van, ddt nhn n h h  tgo 
duqc gia c6 the0 5 phumg phap. 

a- Phuong phap nen chat dat : 

ul : D4rr1 nen : Dbng c ic  loai dfim hoac c6c t&m n$ng d6 d&m chat dgt 6 ho m6ng. 
C6 thd trHi them dB s6i, dB dam d& tang c u h g  khH nang chju luc cba d&t nth. 

u2 : Nr'n c.hdt h$ng c . 0 ~  dii : ap dung cho t r u h g  hqp dam chiit dgt lun u6t dudi sau, 
duqc thuc hien bing cach d6ng 10, nhd do tao ra quanh 18 h n g  nCn chat, ti6p sau l i  d&t 
duqc nhoi vio 18 v i  ddm chat. 

u j  : Hu mgc nu&c ngci'ni : Dhng bum hut nudc tu mot he thong gi6ng thu nu& h05c 
tir he thong ong tiCu nu& co c&u tao d$c biet "ong chfim kim". D&t trong pham vi thay 
d8i cua muc nuac ngdm sE duac ntn chat lai do a'p luc nCn tang 1Cn met c6ch tumg doi, 
dong thbi d&t cfing sE duqc ch$t thCm do Ap luc cua thui dong the0 h u h g  di xuong. 

b- Phztong phap thay dat : 

dim 
cac 

xin 
cac 
xin 

Ng; 
kht 

d8 1 

va c 
sat ,  

t ic  c 

I& 

met 
cho 

mot 
nhu 
cho i 



Ldp ddt y6u s i  d w c  b6c ddi di dd thay bPng mot ldp ddt khic nhu s6i, cat. Ap dung 
khi ldp ddt y6u 3 trong phqm vi khbng qua l h  vdi do sAu nh6. - Phwmgph&p keo Ize"t : dung d6i vdi tdng ddt c6 khi  n h g  thdm thdu nhdt 
djnh v l  bhng ph~crng cach dhng c6c v$t lieu lien k6t b m  phyt vao trong ddt, dd nAng 
cao khi  niing chju lqc c&a ddt, dSng thdi lam cho ddt khkhbng thdm nUdc. 

c-1 : P h ~ m g  phcip ximdng hba, sit hda va bitum hba : la phumg phap phyt w3a 
ximiing vio ddt dd gia c6 d$t n in  cat, ddt cuoi shi, d$t ndn nirt ni ,  dBng thdi dd xAy d w g  
cac min chdng th$m. Dd t h g  c u h g  nhanh qua trinh ddng k6t h6a c h g  &a dung djch 
ximhg, dhng th&y tinh l6ng vh Clorua Canxi, dd tang c ~ h g  Bn djnh dhng betonit. 
Ngoai ra chn dhng ph~crng phap b m  bitum n6ng la bien phap phq trq d6 ldp nhkt cac 
khe nirt ldn trong da citng dd ng5n ch$n sq rlia clia cac dung djch ximang va skt khi tbc 
66 chiy c6a nudc dudi ddt ldn. 

c-2 : P h m g p h a p  Silicat hda uci nhqa hba : P h ~ d n g  phap duqc ap dung dd gia c6 
vii tqo cac man chdng thdm trong cac loqi d$t ndn c6 cat, d$t hohng thd va d$t lun ~ d t .  
T h ~ h g  dung hai dung djch la Silicat Natri va Clorua Canxi cho loqi ddt c6 he s6 thdm 
cao, dung mot dung djch Silicat Natri cho loqi ddt c6 he s6 thdm th$p. 

d- PhLMmgph&p dong cpc : Dhng CQC bhng g6, tre, thkp hoac betbng c6t thkp 
va cting c6 khi dung CQC cat dd d6ng xu6ng ddt ndn lam cho ddt nbn chat hogc do ma 
sat gida CQC vh ddt lim cho mdc chju tAi c6a ddt n&n tang them. 

Thy the0 cach lim viec cfia CQC ta phiin thanh 2 loqi : 

dl : Cy chsitg : La loqi CQC d ~ q c  d6ng xuybn qua ldp ddt m&m ben tren va trgc ti6p 
truy&n ti i  t r ~ n g  len ldp d$t ccirng 5 phia d ~ d i .  

d2 : CQC ma sat : La loqi CQC dUqc d6ng de"n vi tr i  l m g  c h h g  trong ldp ddt mbm, 
tac dung chti ye"u ctia CQC 16 lqc ma sat gida t h h  CQC v i  d$t dd c h h g  66 cbng trinh hoac 
lam chat ddt. Trong cac cbng trinh d h  dyng nUdc ta, thtfhng dung CQC tre, train the0 
m$t do trung binh 25 cQc/M2, 4 80 - lOOMM vdi chi& dii 2,50m cho c ~ c  tre v i  4 - 5m 
cho CQC tram. 

d- Phuwag ph&p dign va  nhigt : Lh phucrng phap itng dung hien tudng di$n 
th$m dd t$p trung nUdc m i  bbm hGt cho thoat lam kh6 ddt, dBng thtri dUa dung djch 
h6a chdt vao d6 lam ch&c d$t. 

dl : H p  mqc nUdc ngdm : DUdi t ic  dyng c&a lgc dien thdm xu& hien khi cho qua 
mot dhng di$n mot chi& trong ddt n&n kh6 thdm va c6 he s6 t h h  O,O5m/ngay d6m 
nhu ddt chda nhi&u ham 1 U ~ g  skt hoac ddt cat b6i tich. NUdc ng$m s i  dUqc bmn riit 
cho thoat td he th6ng gie"ng hoac bng c h h  kim. 

d2 : Difn th6m Silicat hda : dyng cho n h h g  loqi d$t c6 tinh thdm nh6 nhu ddt 



dinh, ddt bun. Dudi t i c  dyng cGa ap lqc b m  phyt va hign t ~ m g  dien thdm, dung djch 
Silicat Natri duqc thdm vao ddt n h  d6 dang. 

& : Phtlmgphcip nhiet : Ap dyng hign tuqng phi t  nhigt cGa dign nsng dd nung 
ddt nbn thanh n h h g  cgc ddt nung dudi mbng. Hoac bhng cach b m  hoi nhiet do cao 
vao ctic 18 dt3 khoan sAu, iip dyng chG ydu vdi ddt nbn lun udt, it dm cb tinh thdm viia 
phii, va sau khi cBng viec kdt thuc, - - cac 18 khoan d ~ q c  tram kin bang b6tBng hay d6p 
dElt . 
2.- M6ng : 

V& p h b  loqi mbng thi hien nay cb n h i h  cach va ti6u chuhn d6 phAn loai n h ~  sau : 

2-1 : Theo vet lieu : 

a- Mdng &r?g : La loqi mbng duqc cdu tqo vdi vat lieu chju Iqc nkn d m  thuAn 
nhu mbng gqch, mbng kh6i da h$c, mbmg betang dA hoc va b6tBng. Theo qui udc ti sd 
giiia chi&u cao khdi mbng vdi c h i h  rong > 113 va t i i  t r ~ n g  tac dong t13 tr6n xudng, sau 
khi truy&n qua mbng c h g  st5 duqc phan ph6i lai t r h  d6t nhn. Loai mbag nAy duqc dung 
ndi n ~ d c  ng4m 6 dudi sAu. (H2.3a b-c). 

b- Mdng mê m : Mbng duqc c6u tqo vdi vat lieu chju Iqc kt.0, n&n va u6n. Ti i  
trgng t6c dong tren dinh mbng bao nhieu thi h dudi day mbng cung vHn bLy nhi6u. M6ng 
m&m bidn dqng g4n nhu nbn, khang lam nhiem VIJ phiin ph6i lqi i p  lqc. Mbng b6tBng 
c8t thbp la loai mbng &a bj bidn dang khh nhi&u lqi vda cb k h i  nang phAn bo" lai 6p lqc 
trong ddt n in ,  cb cudng do cao, ch6ng xAm thqc to"t. C6u tao the0 y6u cAu tao hinh b$t 
ky, tidt kiem vat lieu, thi cBng nhanh khi dung giii phap thi cdng l ip  thkp. (H2.3d). 

2-2 : Theo hinh that chiu lqc : (H2.4a-b). 

a- Mdng chju tdi dung tiim : Loqi mbng dim bio hudng truy6n 1 yc thhng d9ng 
td trbn xuo"ng trung vao phAn trung tam c i a  dAy mbng dap h g  duqc y6u cAu chju Iqc 
t6t nhdt cung sy  phAn ph6i Iqc d6u d ~ d i  dAy mbng. 

b- Mong chju tdi lech : Hqp Iqc cGa c6c tii t r ~ n g  khBng di qua trong tam c i a  
m$t phdng dAy rnbng, loai mbng c6 kdt cdu phdc tap. A~ dung d vj t.ri d$c hiel nhtr 6 
khe IGn, gi3a n h i  cii va nha mdi ... 

2-3 : Theo hinh thd mong : (H 2-4) 

a- Mdr~gchiGc (mbngcbi) : La loqi mbng r i h g  bit%, chju thi trong tap trung, g6i 
mbng duqc chi5 tqo the0 kh6i lop p h m g ,  thap cyt, dot cdp, vdi vat lieu bhng gach, da, 
b & t h g  hoac b6tBng c6t tht.p. 

b- Mdng bcing : Loqi m6ng duqc cdu tao chay dai doc dudi chAn tudng ho$c tao 
thanh dii dai lien kdt cac ch4n cot, c h i h  dai cGa mbng la rdt dai so vdi chi6u rgng cua 
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nb. Ap dung cho chc cbng trinh d h  dung nhi&u tdng kidu khung v i  cbng trinh c6ng 
nghiep. 

c-- Mdng 66 (mbng toan dien) : Khi sdc chju thi  c i a  d6t n&n qua ye"u kkm so vdi 
th i  trpng cbng trinh va bd r$ng c6a cac dhy mbng chikc hoec mbng bang gAn sht nhau, 
gAy n6n hien tuqng chdng 6p sudt trong ddt nbn. Dien tich dhy mong bhng dign tich 

~ A Y  dwg.  

2-4 : Theo d@c tinh c K u  &i : 

a- Chju tdi trpng a'nh : La loqi mbng sG chju t i c  dong c6a t i i  trqng thudng 
xuy8n xu& hign li6n tuc khi thi cbng ho@c khi s& dung trpng l ~ q n g  b in  th6n ciia cac 
b$ ph$n va k6t cgu c6ng trinh, cling 6p IIJC c i a  ddt. HQu h6t chc loqi mbng nha dgn 
d\mg d&u duqc tinh tohn va chpn lga dd dip llfng y6u cdu chiu t i i  trong tinh. 

b- Chju tdi trpngdong : Loqi mbng chju tii trpng tgm thdi cb th6 khbng xu& 
hi$n vao c6c thdi ky nhdt djnh nhu t i i  trpng gib, 6p lgc sbng bidn, dijc biet la dong da"t, 
vi rung c6a mbng. GiAi phap mbng dgc biet duqc chon hp dung trong trudng hqp 
nhy la loqi mbng mhy, mbng chbng ch6n dong. 

2-5 : Theo phu'cfilg &ch d u  *o : 

a- Mdng tocin lzhoXi : Logi m6ng dUqc xAy ho$c dlic ngay tai hien trudng. 

b- Mdng ldpgk'p: Loqi m b ~ g  duqc lAp ghkp vdi chc bg phgn dude chk tao trudc 
bang betang cdt thkp tgi cd x u h g .  

2-6 : Theo phu'mg phap thi c8ng : (H2-4). 

a- Mdngnijng : Loqi mbngduqc xAy hay dlic trong h15mbng dio toin b$ vdi chi&u 
SAU chbn mbng < 5M. Ap dung cho cHc cbng trinh kikn trlic nhe ho@c tr6n dgt n&n cb 
sac chju t i i  cao 6 ngay tr8n mat. Hinh thiic m6ng d ~ q c  llfng dung trong t r ~ d n g  hdp nAy 
t h u h g  la mbng b h g ,  mbng chikc, mbng b6. 

b- Mdngsiiu : Loai mbng khi thgc hien thi khbng cdn dao hogc chi dao mot phAn 
hd mbng va si5 dung giii phhp cdu tqo d6 chuydn t i i  trong td tr8n xudng thAng qua 
mbng vao lbng dgt n&n, dqt chi&u sAu thikt kk n h ~  gihi phhp mbng tr6n coc., m6ng tr6n 
gikng chim. Ap dung trong t r u h g  hgp t i i  trpng cbng trinh t u m g  dbi 1dn ma ldp ddt 
n&n chju tAi lqi 6 dudi sAu. 

c-- Mdng drtdi IzlEbC : Mbng s6 d ~ q c  thqc hien trong viing ddt ngap nudc nhu 6 
ao hd, sbng rqch, bidn. Phumg phhp ti& hanh thqc hien loqi mbng nAy la x6y dgng 
n h h g  bd vAy kin nddc bao quanh vi t r i  m6ng cbng trinh dd bdm thoht nudc lam kh6 
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5 3. - Clu tao cac loai rnong. 

a- V@t lieu : Diing v$t lieu chju nLn t6t n h ~  gqch, di ,  bstbng. A~ dung cho cbng 
trinh nh6, d a  < 4 thng va sdc chju nLn clia n6n d6t > 1,5kg/cm2. 

a1 : M6ng gqch duqc diing khi c h i h  rong cca m6ng B < 1,50M vdi gqch c6 cudng 
do > 75kglcm2. 

a2 : M6ng da hot xAy vdi chi6u rong clia m6ng B>50cm, chi& cao d$t b$c ti? 35 - 
60cm, tiiy the0 loqi da d6 gia cbng hooc c h ~ a  gia cbng bAo dAm dli 2 ldp xhy cho m6i b@c 
va cudng do clia da ldn hdn 200kglcm2. 

a3 : M6ng bstbng : Loqi m6ng c6 khi  nAng chju lqc cao, thudng duqc ap dung trong 
tru6ng hgp c h i h  sAu chbn m6ng ldn. i 

bl : M6ng mudng c6 tidt dien ngang the0 hinh chO nh$t c6u tqo trong lbng h6 m6ng 
duqc dao the0 hinh $hdc rnucfng hoot rinh vdi chi6u sAu chbn m6ng H>6Ocm, chi6u 
cao g6i m6ng h < 35CM vdi m6ng betdng va tiiy the0 g6c khuydch tan ap lqc a trong m6i 

B-b g6i m6ng co thd la 1/1,1/2,1/3 vdi h bang a, 2a, 3a. (a = - ). 
2. 

Chi6u day ldp ddt phli dinh m6ng 13 15 - 20cm d6i vdi mot ddt tq nhien. (H2-6b). (vdi 
b la b6 day clia t&ng dot trbn dinh m6ng va B=b + 2h khi h = a) (H2-6c). 

b2 : M6ng chAn vqt c6 ti& dien ngang the0 hinh thang, vdi h>35cm, gd m6ng 5 - 
10cm. Ti& kiem v$t lieu 6 phAn ngoii c6a g6c chuy6n lqc a. Vdi mbng bhtbng a -45', 
h> 100cm, B>200cm. 

b3 : (H2-6d) M6ng hAm c6 ti& dien ngang the0 hinh d$t bgc va c h i h  sAu chbn 
m6ng trong khoAng t 3  3 - 5m, lo@ m6ng bang ap dung cho cbng trinh kidn truc khong 
quan t r ~ n g  va khi ddt n6n chiu t i i  6 shu. Kich thudc c ia  d$t b$c vdi chi6u ngang td  15 
- 30cm, chi6u cao t3 40 - 50cm tiiy the0 v$t lieu cdu tao m h g ,  vdi m6ng b@t,bng thi 35 < 
'n < looCM v i  B < 200CM. 

1-2 : Mdng chi& dudi tudng : Loai m6ng duqc ap dung khi ddt n6n chju tii I;& 
khoing cPch giiia 2 m6ng t 3  2,50 - 4 . 0 ~ .  Dd ch/u dd tlrang ben tren bing cach xAy vvhm 
cu6n gqch, 66 hoQc duc dim b2tbng c6t thLp dQt trbn g6i m6ng. (H2-6e). 



1-3 : Mdng dlldi tudng tren &t n&n d62 : chn phii s&a sogn vii chia ddt ndn thanh 
n h h g  mfit ph&ng ngang c6 hinh b$c cdp, dbng thai day m6ng dUgc cdu tqo d$t b$c v6i 
m6ng phAn dogn d$t cdp. T r u h g  h~lp  ddt chat thi ti' sd giaa chi&u cao a cda b4c va chi& 
rong 1 cza boc khdng dugc >111, khi a 6 looCM Trud~lg hgp ddt khdng chat thi 4 = 
112 khi a < M ~ ~ .  (H2-60. 

2.- Mong d ~ d i  cQt : 

2-1 : Mbng chi& dudi cot : M6ng chi& dUgc cdu tqo bBng gqch da xly hoijc bhng 
betbng vdi hinh thdc dot bet. Nhmg loqi mong c h g  nhy c6 nhugc didm vi bi kh6ng 
chi$ b&i g6c mb a cda m6ng n&n khi gf~p trtfbng hqp cbn mb rtjng day m6ng thi phii tang 
c i  chidu cao g6i mbng, tang trpngluqtng vh chi& sAu ch6n m6ng. Vi the" khi mbng cdng, 
ph&i chju t i i  trpng l h  hoac vdi tinh hinh dia chdt phdc tqp khbng cho phltp tang them 
chi&u sAu ch8n m6ng ( n h ~  nudc ngAm cao, tang ddt t6t khdng dAy ... ) thi hqp ly h m  ca 
1A dung mbng b&tdng c6t thltp vi c6 th6 giim dugc chi& s6u ch8n m6ng1 dbng thai c6 
nhi6u tfu didm khi chju tAi trpng lech t h  l h .  

M6ng chi& t h u h g  co kich thudc khdng 16n, c6 diy hinh vudng, chii nhgt hoec 
trbn, tuy nhibn vdi day m6ng vubng tdt hhbn ch3 nh$t vi 66 lun c ia  ddt 11611 dudi m6ng 
nh6 h m .  Vi tr i  dhm m6ng dd chiu cac tudng ngoai cda cbng trinh chn ltfu y k6t hgp v6i 
viec ch6ng thdm cho t ~ h g  va chju lyc dqp cda n&n nhh. (Hinh 2-7). 

2-2 : Mdng bang drcdi cot : Mong bang cbn gpi 1 i  m6ng dhm vdi sub tr&n hogc s t f h  

dudi vh tgo thhnh hinh dai lien ke"t chc chAn cot. M6ng dudi cot t h u h g  dugc ch6 tao 
bAng bbtbng cdt thltp (m6ng m&m). Nhmg trudc khi dung giii phap m6ng bang dudi 
cot thi phAi x6t ddn phumg an dung m6ng chidc, tuy nhi6n khi phii mb rcjng cic m6ng 
chi& qua l h ,  thi chc m6ng nhy s6 rdt ghn nhau do d6 t6t nhdt l i  dung m6ng bmg, vi 
n6 c6 t ic  dung t6t vd mpi mgt nhu vda c6 t ic  dung lam giim ap lyc day mbng, va c6 tac 
dung phAn bd t i i  trpng d&u 16n mat d6t ndn giim thie"u chbnh lech lun giila cac cat va 
c6 kh i  n h g  chdn dong. tang c u h g  sy &g chdc chung cho viec lien k6t giiia kdt 
cdu ph4n tren v6i m6ng1 c4n phAi cdu tqo kh6i nach b vi tr i  giao nhau giiia cot, dhm 
m6ng vA g8i m6ng. (H 2-8a). 

2-3 : Mbng dudi cot tr4n d6t nn&n ddc : Dd tranh hien tuqtng chbng h ~ g  sudt trong 
ddt ndn giaa 2 m6ng c6 chi&u shu chdn nl6ng khac nhau 6 tren ddt n&n ddc, khoang 
cacn giiia 2 m6ng va v/ tr i  c ia  chung phii dim bio didu kien la g6c nghibng ciia mat 
ddt t d  day m6ng det n8ng d6n day m6ng det slu phii nh6 h m  hofic bPng goc ma sat 
trong cda ddt n6n (tri6n ddc ty  nhien c6a loqi da"t n6n) a < cp, Y& da; a = 30°, vdi 
ddt a = 60'. (Hinh 2-8b) 

11.- C6u tao m6ng siu : 

1- M6ng tren gidng chim hay +- chi& : 



1-1 : M6 t6 : ~ i k n ~  hay t r ~ ~  c6 tikt dien hinh trbn vubng, chir nhgt vdi k h o b g  rpng 
ben trong > 1,OOm tSi thidu phii d i  dd mot n e d i  thao tic. G i h g  chim duqc cdu tqo vdi 
thanh gikng c6 thd dung van g8 gd ghkp (thung r u ~ ) ,  xlly gach hoflc duc bhng b4tdng 
cSt thiip. Khi gikng duqc hq dkn do slu thikt kk thi ruQt gikng s6 duqc tram kin bhng 
betdng. Tiiy the0 khoing cach giira cac gikng ma chung s6 duqc n8i lqi b tren dhu bhng 
cach xlly v6m cu6n da khi 1 < 4M hoflc d8m b(t6ng cSt thkp khi 1 < 6M1 ddng thdi k&t 
hqp dd chju t u h g  b6n trbn. (Hinh 2-91. 

1-2 : 4 deng : GIii phap m6ng tren gikng chim duqc Bp dyng cho trudng hqp ddt 
ndn yku tren mflt va c6 ydu c8u cho gigng ti tqa vao ldp da citng i3 dudi sllu. Trudng hqp 
Idp ddt ndn chju tii i3 dudi sllu, n h m g  muSn dqt tdi phii xuyen qua Idp nudc nghm thi 
phAi c h ~ n  giii phap h8n hqp gigng tren ch vdi phhn ch nhm trong Idp ddt c6 nudc ngAm. 

21- M6ng tr@n cpc, CI? : 

La loqi m6ng duqc cdu tqo gbm cac CQC rieng r6 dbng sllu xuSng ddt va ccP dhu cot 
dugc nSi vdi nhau bhng ban dai CQC c6 cdu tgo tumg tq nhu cac loqi m6ng n6ng. M6ng 
tren CQC c6 liu didm la giim nhieu khBi Iuwg dao h6 m6ng, ti& kiem vGt lieu, cd gidi 
h6a thi cdng. Vgt lieu lam CQC co thd la bhng g6, thiip, bet6ng, bet6ng c6t thiip hMc cat. 
Phqm vi itng dyng rQng r i i  ph8 blkn trong cac t n f h g  hqp nhu i3 n h h g  nbi ddt yku mP 
phAi chju tAi t r ~ n g  I& n h h g  nui c6 nudc mflt nudc ng8m kk ch n h h g  noi &st kh6ng 
xdu 1Am. Tuy the0 phumg cach thi c6ng m6ng tren CQC duqc p h h  thanh 3 loai chinh 
nhd sau : 

2-1 : Cgc d6ng : 

a- Hinh t G c  : Loqi CQC duqc chk tqo sPln vdi ti& dien hinh vubng, chi3 nhQt, 
trhn, bat giac va c6 hinh Sng, hinh thap the0 chibu dii. 

&YEu c2ih khi &rag cpc : Dd dua CQC vho ddt n h ,  dqt chihu sAu thigt kg, c6 th6 
d6ng vdi vd bing g8, betbng, hosc bua may hay do t ic  dong rung c6a may chdn dong, 
sac x6i c i a  tia nudc d ~ d i  ap Iqc. DAu ch va miii c13 bhu phii duqc bio vt$ khi d6ng CQC, 

dbng thdi ciing phii dsc biet quan t h  trong viec n6i ch va x$y d w g  ch khi dua vao vj 
t r i  d6ng. Khoing cach giira cac CQC phhi ldn hdn hosc bhng 3 18n trqc kinh c i a  CQC dd 
dim bio sac chju t i i  c i a  m6i CQC th6ng qua sy ma sat. 

c-- YEu cZiu cLa loqi cpc : 

c l  : Vdi cgc bdng gd : Dhu CQC phii lu6n lu6n nhm dudi mqc nudc ngAm thdp nhgt 
trong n6.m la > 15cm dd dim bio d8u CQC kh6ng bi myc. Sau khi hoan tdt viec d6ng CQC, 

cac ddu CQC phii duqc cua p h h g  ngang nhau, &a ldy h6t bun non v i  p h i  len mot ldp 
dem bang cat va bet6ng. (Hinh 2-10a). 

c2 .- Vdi cgc bdng be^t&ng c6't thip : Sau khi hoan tdt viec d6ng thi ti6n hanh lien k6t 
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cdt th6p ddu cgc vao gdi mbng. (H2-lob) 

2-2 : CQC nMi : Loqi cgc duqc dlic tqi ch8 bhng cach dB b8t8ng hoac betbng c6t thbp 
vao hB duqc khoan dao hinh Bng thlng d h g  ho@c nhBi vao 6ng th6p tao ho" cgc. Bien 
phap n h g  cao sdc chju t i i  c ia  cgc nhBi duqc thqc hien bhng cich mb rang chAn cgc 
ndi cgc tqa vio ldp da clihg ho@c b doqn gi3a t h h  cgc bhng phucfng phip nB min. (Hinh 

2-3 : CQC 6ng : Khac vdi cac loqi cgc n8u tr6n chB bin thAn cgc Bng la mot k6t 
cdu rBng bQng thkp hay b6tBng cdt th6p (ti& kigm vQt lieu) va duqc hp vao trong da"t 
ch6 yQu bhng tac dung rung c6a may chdn dong. Nhr3 thQ ma cgc dng c6 thd hq trong 
bdt k i  tinh hinh dja chdt phdc tqp nio, d6n n h h g  do sAu kha l h .  

5 4.- Bign phap b io  ve mong 

Mbng la bQ phQn &a phii truydn lqc, lqi duqc chBn sAu dudi ddt ho@c ngAm trong 
nude. Da"t va n ~ d c  dbu c6 khi  nang h mbn mbng vb mat h6a va ly, cac sinh v@t trong 
2 m6i t r u h g  db c6ng c6 th6 gAy thc dong phi  hoqi m6ng. Cho n6n mbng can duqc chch 
ly v i  bAo v@ nhhm 2 myc dich : 

11- Chdng nudc ngdm x h  thqc v$t lieu thqc hien mbng nhu gpch, 66, betbng, 

21- Dim bio kh6 rao cho ke"t cdu phdn tren. 

11.- B&O ve kh6i mong : (hinh 2-16) 

Qui trinh h6y hoqi mbng do tinh chdt x h  thqc clia nudc ngdm phu thu$c vao dgc 
tinh c6a nudc, tinh chgt c ia  ximang, m$t do c6a betting, s q  xudt hien khe ndt trong 
khdi b6tBng ... Dd ch6ng lpi sq xAm thqc nGy, hien nay cb thd dling cic bien phAp. 

11- Dling loai ximhg ch6ng xAm thqc dd chi5 tqo bgtbng dlic m6ng 

21- Dling bien phip cich nudc cho mbng, bien ph6p cich ly s6 tliy thu6c vao t ic  
decg c6a nudc, d$c tinh clia ddt n&n, y&u c h  v i  dac di6m clia m6ng. dyng phumg 
cich trat, d in  1 ldp d a  ximang cat atfan bao quanh kh6i mbng nhdt 1 i  13 nhilng nlat 
c6 cdt th6p dgt ghn m6p. D6i vdi n h h g  mbng cb kh6i ldn cb the" dling bien phhp d m  
giin 1 i  qukt l6n mat ngoii c6a mbng mot vai ldp nhqa d u h g  va sau d6 dAp da"t set bao 
16y toan bo mat ngoai c6a m6ng. 

31- Bien phap thAo khB cling xAy dqng bhng he Bng tit% thoat nudc. 



H d  dm v i  hbi nudc trong ddt do tac dung mao dAn ciia v$t lieu lam m6ng, c6 th6 
I 

I the0 len lam cho t u h g  luan luan 3 trqng thai dm udt mgt t u h g  bj pha hoqi, d a  trat 
I bj bong va Anh hubng d6n di6u kien ve sinh trong nha. 

Vi v$y cdn phhi c6u tqo ldp cach dm b bO ph$n t u h g  m6ng, dd ngan hdi dm va hdi 
I b8c len, bang cac v$t lieu va 6 vj t r i  thich h w .  

I 1.- Vet Lieu &ch dm : 
I 
I 1-1 : Vzia ximdng cat 1 : 3 day 2-3,5cm hogc bbtdng da nh6 toan khdi day 6-12cin. 

Dd t6ng khh n&ng chju k6o cho bet6ng dbng thdi cClng tang them 66 tang c i a  nha trong 
1 t r u h g  hgp lun khang d&u thi c6 thd dgt them th6p hogc ludi thkp trong b6tdng da nh6, 
1 

d a  ximang cat. 

1-2 : Gidy ddu : Ddng d a  l$m bang mgt, sau d6 tr& nhqa bitumvi dan I6n mot., 
' I 

hai ldp gi6y dAu (giajl d$u la vgt lieu phbng i m  m6m khdng c6 16 rbng cho nen cach dm 
I / bang gidy d$u t u m g  ddi triet dd va khang bj rqn ndt khi lun khdng d&u). 
I I 

1 1  1-3: Cach dm bang d a  mat tit at fan. 

21- Vi tri ldp &ch 6m : Vj t r i  ldp cach dm c6 lien quan mat thigt vdi 66 cao cca 
n6n n h i  va cach lam n6n nha. (H.2-17) 

2-1 : Tntdng hqp n&n dec : 

a- Khi mqt n&n cao h m  mgt th6m nha (via h&) thi 1dp cach dm dugc d$t ngang 
vdi m6p trbn 1dp c h u b  bj n6n hoec cao h m  mat th6m >20cm d6 tranh hnh hubng cca 
nudc mua bAn len td th6m lam dm tudng ben trbn ddi vdi n h h g  n h i  thoat nudc I t+ do. 
Khi n6n nha qua cao thi phhi qu6t bitum ho$c dan gidy d$u b trong td ldp cach dm b&n 
1% chuin bj n6n. 

b-- Khi m$t n6n th6p h m  mot th6m nha ben ngoai thi cdn k6o dai ldp c6cli 6111 

len cao tren mgt tudng kh6i mat th6m >6cm. Dbng thdi ldp d a  lang m$t n6n d vj t r i  
n$y dugc trat tigp len c h h  tudng b 66 cao >6cm. 

2-2 : W d n g  hqp n&n rdng : 

Theo nguyen tAc chung thi ldp cach dm st3 dugc d$t tqi 2 vi tri, mot 1dp d dinh m6ng 
va mot ldp b dudi k6t cdu chju n&n. N6u k6t cdu chju lqc c i a  n&n la ddin g6 thi ldp cach 
dm dst dudi ddni gd 1,2 1% gqch hose ngang day d$m. N6u la san b6tdng cdt th15p thi 
bp dung nhu san d$c. Ngoai ra d6 n6n va ttfdng dudi n6n rbng dugc kh8 rho tlli c6 the' 
lam cac cda thdng hdi b tudng m6ng. 
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3 1. Khhi niem chung. 

T ~ h g  la bo ph$n quan t r ~ n g  t r ~ n g  cic cbng trinh kidn truc n6 c6 chdc nang khbng 
n h h g  la ke"t cdu bao che, ngan cach gi3a c6c khbng gian ma cbn la ke"t c6u chju lqc 
trong n h h g  ebng trinh t ~ d n g  chju lqc. 

21- Cac bQ phen ch6 y6u c6a t~dng : (IIinh 3-la) 

T ~ d n g  c h i  ydu g8m cac bo ph$n : 

- ThAn t ~ d n g  (g6m cac be cda sd, lanh tb, t i  t ~ d n g ,  t ~ d n g  con gii.) 

, - Dinh tudng (Mai duaj. 

11.- P h h  loai tuhg : 

P h h  logi tudng c6 n h i h  cach n h ~  dqa vao hinh thdc, hoac the0 cbng nang hay 
the0 b& day c ia  t ~ d n g  dd phAn logi, nhmg thbng t h ~ h g  n@di ta phAn loai t ~ t m g  the0 
m6y cach : 

11- Theo fi tri : (Hinh 3-lb) 

- T ~ d n g  trong nha dd nggn chia khbng gian trong nh i  ho$c dd chju Iqc. 

- T ~ d n g  ngoii nha dd bao che, ngan mua, chPn gi6, cach nhiet, cach Am... ho$c d6 
chju lqc. 

21- Theo v4t lieu xAy dqng : 

- T ~ d n g  dtit : cbn ggi 111 t ~ d n g  trinh, dung ddt dd duc thanh tlldng. 

- T ~ d n g  da : dung nhhg'phidn d i  d i  gia cbng hogc c h ~ a  gia cdng dd xdy t ~ h g .  

-Tudngggch : dungggch dgtnung, ggchsilicat, ggch latarit, ggchxi, gach bbtbng ... 
dd xAy tlidng. 



- Ttfdng bbtbng c6t thkp : c6 thd diing n h h g  tdm betbng c6t thkp duc s611 hoac d6 
tai ch8 dd lam ttfhg. 

31- Theo phwmg phap thi c8ng : 

Cb thd chia ttfdng thhnh mdy loqi : 

- 'Mdng xxlly : diing &a lien k6t chc vien ggch lgi vdi nhau bang phtfm~g phip t h i  
c&ngbd thhnh t t fhg  ( t t fhg ggch, ttfdng di). 

- Ttfdng toan kh6i : diing c6p pha dd d6 bbt6ng tqi ch6 hogc dAp ddt lam ttfdng 
trinh. 

- Ttfdng 1Ap ghkp : chQ tqo tqi c6ng xtfhng hay tgi c6ng trtfdng cac tdin (to hay nh6 
tiiy the0 thi6t k@ va diing cd gidi hoac ban cd gidi dd lsip thanh t tfhg, libn ke"t giila ciic 
t$m ttfdng c6 thd la han, bul6ng hogc toan kh6i. 

111.- Cac y&u c$u cca tuhg  : 

Trong k6t cdu nha dhn dyng ttfdng chii5m vZlo khoing 40-659, trpng ltfgng v$t lieu 
toan nhi, gia thanh chii5m khoing 20-408 gia thinh c i a  nha. Do d6 viec chpn va t  lieu 
lam t t f h g  can hgp 19, phtfdng phip cdu tqo dung cach d6ng vai tri, quan trpng lam giain 
gia thhnh c i a  nha. 

1 Clin cd vZio vj tr i  va tac dyng c ia  ttfdng, thii5t kke" ttfdng chn thoa miin cac ybu chu 
sau : 

11- K h i  n h g  c@u lqc : 

N6u thiQt kke" ttfdng chiu luc thi bdc ttfdng 66 phii th6a miin : 

1-1 : CLldng dQ chju lqc : ttfung quan vdi chi& dai ttfdng bio dim chju dtfdc : 

- Trpng ltfqng bin thhn ttfdng, trpng ltfgng s in  vZi mai truy&n xu6ng ttfdng. 

- Chiu lqc ddy ngang c ia  gib, da"t, ntfdc, chdn dong trong va ngoai nha. 

1-2 : b&n vci do c b g  : Ttfdng quan vdi mac c ia  v4t lieu sdc chju tii c i a  n&n ddt, 
vli m6ng tudng, c h i h  cao, c h i h  day vP chi& dAi c i a  ttfang, dBng thdi cGng con ttfdng 
quan dgn ky thu& thi c&ng, kidu chch sap x6p kh6i xxlly va mgch d a  bio dim tinh tolln 
kh6i c i a  ttfdng. 

1-3 : KhA n&ng chju lqc c ia  ttfdng cbn dtf(lc tgng ctfdng bang lanh t8, giAng ttfdng, 
try ttfdng v i  cac ttfdng ng8n'ngang. 

21- Kh& n h g  &ch nhigt - gii3 nhiet : 

Clin cd vho y&u c4u sd dyng va qui lu$t thay ddi nhiet do dd chpn v$t lieu xtty dung 
bi! day va cach cdu tqo ttfdng dd ttfdng kh6ng bi rgn ndt vi anh htfhng cia  thdi Ligt, khi  
h$u. 
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Wdng phii th6a man y6u cdu sinh hoqt binh thcltmg c h  con nwdi trong phbng, 
t ~ h g  cdn c6 kh i  n h g  cach nhiet dd bio dim miia d6ng nhiet d$ trong nh i  cao h m  
nhiet d$ b6n ngohi v l  miia h6 nwgc I@. 

31- K h i  n h g  cAch Am : 

CLch Elm cho tclbng, nhdt la tclbng trong dong mot vai trb quan trqng de' bio dim 
y6u chu : h, 5, ngi5, lhm viec clia con nwdi d ~ g c  binh thcltmg, t ~ h g  phii dli khi  nhng 
n g h  tikkng Bn gilia cac phbng inh  h ~ h g  ddn nhau. 

C h  cd y6u c&u sd dyng c h ~ n  giii phap cdu Qo loqi tcltmg c6ch Am vdi v4t lieu v l  
b& diy thich hqp. C6 kkkt hqp vdi khi  ngng cach Am clia cda, n&n, san va tr&n nhh. 

Trong nha dAn dyng t ~ d n g  t h ~ h g  day 22cm c6 dli kh i  n h g  cach Am 50 dkciben. 
Tclhg l lcm kh i  n h g  cach Am c6 thd dqt 30 dkciben. Rieng cac c6ng trinh c6ng tong 
nhcl rqp hat, rqp chikku bong, hba nhqc viec thikkt kkk cach Am cho tcltmg chng quan t r ~ n g  8 

va phdc tqp h m .  

4/- K h i  nllng chdng dm, chdng thdm : 

T ~ h g  ngohi cdn th6a mgn kh6ng cho n ~ d c  mcla thdm qua. D#c biet tudng ngohi 
va tcldng trong khu ve sinh va t&ng ham cdn c6 bien phap ch6ng dm va ch6ng thgm t6t 
hcm. 

Tiiy the0 cdp chju l6a clia c6ng trinh va yeu c4u sd dyng m i  cdu t t~o tcldng phbng 
h6a vdi khoing cach, v$t lieu vP b& day thich hqp. 

61- K h i  niing Bet B ~ h g  dng, thi6t b! : 

Trong kign truc hien dqi va ddi s6ng d ~ g c  nAng cao, dbi h6i trong sinh hoqt day dli 
tien nghi, do 66 trong nhh c6 n h i h  thidt bj dcldng 6ng dd phyc vy nhcl : hdi ddt, dien, 
ncltrc, ve. sinh ... DB bio dim my quan, cac dcldng 6ng ndy chn n5m b6n trong tcldng, do 

I 
do dbi h6i t d h g  phii c6 dli d$ c h g  dd lien k6t 6ng vao, dli r$ng de' d@t dng vao trong. 

I 
Cac y6u chu tren d6i khi c6 mAu thudn vdi nhau n h ~  t ~ d n g  day d$t 6ng d q c  cach 

h, cach nhiet, phbng h6a dku t6t ; nhmg v$t lieu diing nhiku, giii thinh tiing, dien 
tich s6  dung giim. Do 66 khi thi6t kkk cy thd c4n xkt c h ~ n  chi& day clia tcltrng hgp 1y 

I ho#c diing cac bien phap khac &a dli bio dim y6u cdu sd dung, &a dim bio yeu chu 
kinh tQ. 

71- Y&u d u  s6  dung vet Lieu : 



ti& kigm v$t lieu, giim gia thanh, dbng thdi giim bdt suc lao dong - Phumlg chim sG 
dyng v$t lieu cha chung ta la : -Trgng Iuqng nhq, c u h g  do cao, dljng phe" li$u nha may, 
v$t lieu dja phumg, ti& kiem thep,,. 

\ 

I.- T u k g  gqch &it nung : 

11- Kith thudc cd bin  : 

1-1. Chit% dciy c i a  dLtdng gwh : 

a- Ydu ca*u chiu Luc : dd bao dim duqc y6u chu chju lqc ciia t ~ h g  khi thiQt kQ chi& 
day cua t u h g  c$n dqa vao : 

- Tinh chdt va do ldn cua t i i  trgng tac dvng l6n tudng. 

- Kich thudc cac 18 cda va khoing cich gi3a cac 16 cda tren ttthng. 

- K6t hqp y6u chu cach Am, cach nhiet va phhng hba ciia tudng. 

b- Phqm vi s3 dung : Chi& day clia tudng gqch I6y chi& dLy cua vi6n gqch lam 
ti6u chudn, chi& dai cua tudng Idn h m  mot gqch thi n6 g6m chi& dai vien gqch c$ng 
vdi chi& day mqch viia (mqch viia d h g  thudng day 10mm). 

Tuy the0 phqm vi s l i  dyng ma ta c6 c6c loqi tudng khhc nhau : 

- T u h g  114 gqch (6cm) : Cach ngan, tudng bao che. 

- Tudng 112 gqch (llcm) : Tudng ngiin, bao che, tr im la"p nha khung, tuSdng nh i  
1 t$ng. 

- Tllang 1 gqch (22cm) : Tudng chju Iqc nha mot thng, va t$ng thd 3 tr& I6n cua 
nha n h i h  t$ng. 

- TUhg  1 gqch 112 (34cm) : Tudng chju 1qc nha nhi6u thng. 

- Tllirng 2 gqch (45cm) : T~dngchju Iqc nha n h i h  thng, c611g trinh ki6n co", tudng 
m6ng. 

1-2. Chi& dcii cJa tudng gqch : 

T6t nhdt la boi s6 cua chi6u r$ng vi6n gqch c$ng th6m chidu dai mach vGa : L = 

(105 + 10)x n. 

Lam nhU v@y c6 thd gihm bdt cdng chst gqch. Mu6n lam nhu v4y dude dung kich 
thudc ciia vi6n gach phii duqc moduyn h6a phii hdp vdi kich thudc ciia nha. Dibu nay 
cang quan trgng d6i vdi nha Iiip ghbp. 
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1 3 .  Chi& cao cca t m k g  : 

Quye"t dinh bdi 66 dn djnhcila tddng v i  c6 lien quan tdi chi& diy ciia tlrdng. 

21- ~ i 6 u  &ch xAy : 

2-1. NguyGn tcic : 

Khi xAy tddng c$n bao dim cac nguyen tAc : 

- BQ mgt chju llfc c i a  tddng phii thhng g6c vdi hddng chuy6n lqc. 

- Vet lieu xAy phii : ngang bhng, thhng ddng, m$t phing, g6c vu8ng - Mac vda 
phii dung the0 y8u c$u c i a  tdng loai tddng. 

- Mach d a  ddng hang tr&n kh8ng ddqc trung vdi mqch d a  dQng hhng ddhi 66 
bio d im tinh toin kh6i - Y&u c$u c6a kh6i xAy phii  d im bio  d$c c h k ,  6n djnh. 

2-2. Kigu &ch scip gqch : 

- Vdch ngan 6 - l l c m  

- Tddng chju lqc 22 - 33 - 45cm. 

- Cot gach. 

(Hinh 3.2) 

11. Cac b$ ph$n lam t h g  c&g kha n&ng chfu 1u.c cia t u h g  : 

Tddng trong cung nhd tlrdng ngoai do y&u cbu sd  dung phii chl'ra lai cac 16 (cGa di, 
cda sd,16 d$t cac l o ~ i  d d h g  6ng thiQt bj ... ) ho$c chiu t i i  t r ~ n g  ttlp trung cuc b6 - Cac 
hien tdqng nay lam giim k h i  nang chiu lqc c i a  tddng phii  thidt kk th&n cac cdu kien 
nhd : lanh t6, v6m cudn, gihng tddng, try libn tddng. 

11- Lanh t6 : 

Lanh t6 la ke"t cc$u chju Iqc tr8n 18 cda sd ho$c cha di. Lanh M c6 n h i h  loqi ttiy 
the0 nhjp c i a  lanh t6, t i i  t r ~ n g  thc dung 16n lanh t6, hinh dang kich thddc 18 cha. 

Thddng cb cac loai lanh t8 : g6, cu6n gach, gach c8t thep, bet8ng c8t thbp va thbp. 

Hien nay dung nhiQu lanh t8 gqch xAy cu8n phhng va lanh t8 b4t8ngc6t thep. 

1-1. Lanh tii gqch : 

a- Lanh t6 gach xdy cudn phdng : Dst gach xAy ddng, 2 b8n nghi&ng va dQng dB1.1 
vê  phia t r ~ n g  tAm, mach d a  hinh chnh quqt. XAy gach th8ilg thddng mac 75, &a tam 
hqp mac 50. Mqch d a  ldn nhdt khhdng qua 20mm va cung kh8ng ddqc nho hch~ 7mm. 
DO cao thdng thddng &a cu6n la 1 gqch hogc 1 gach 112. Loai lanh t6 nay thich hdp vdi 
16 cha 1,25m. ThBng qua tinh toin ne"~ nAng mac vda 18n c6 thd ap dung cho nhjp 16 



b-"lanh tb gqch xiiy cubit v6m : Lanh t8 cu6n chi chiu nen la ch i  ygu, do d6 c6 dQ 
bdn bio dim v i  lgi kh6ng t6n th6p, ho$c n6u c6 cung rdt it, song thi c611g c6 hdi phdc 
Qp. N6 cGng d6~ hu hbng n6u nha lun kh6ng d6u (2 g6i tqa c ia  lanh t8 lun khac nhau) 

(Hinh H3 - 3b). 

c- Lanh fd gqch cdt thip : Trfin 18 cda ph i  mot 1% &a ximang rnac 50 ho$c 75 day 
2 - 3cm trong d@t thkp 9 6 hogc thep bin 20 x lmm cir 112 ggch dgt mot thanh, hai dBu 
ch8n sAu vlo tudng 1 d6n 1- 112 ggch, phia tren dung d a  rnac 50, x8y cao 5 - 7 hang va 
khdng duqc r5h6 hdn 114 nhip, sau d6 xAy binh thudng. Logi nhy thich hgp vdi nhjp 
2,OOm. Tgi cac ch8 goc t u h g  n6u chidu rang c ia  t u h g  khdng d i  khi  nang ch/u lqc x6 

ngang c ia  lanh t6 thi s6 l u n g  thkp do kgt cdu tinh toan quy6t ddjnh. 

Tgi wing dja chdt cKu lqc kh6ng d$u c6 khi  n b g  tgo thanh lun kh6ng d6u va 
n h h g  nha c6 chdn dong lirn kh6ng nfin dung lanh ti3 ggch. 

(Hinh H3.4). 

1-2 : Lanh t6 bit6ng mdt th ip  : 

Theo phudng phap thi c6ng c6 thd chia thanh 2 loqi : lanh t8 toan khdi vli lai~h t6 
lap g h ~ p .  

a -Lanh tb toan khdi : Phia tren 18 cda lAp van khu6n d$t c6t thep va d6 bet6ng. 
Chidu rong lanh t8 th6ng t h u h g  bang chidu rong t u h g .  Chibu day v i  sd Iudng cia  cdt 
thep trong lanh t8 do tinh toan quy6t djnh. 

Khi t u h g  l h  h m  1 ggch, thi chidu rong c ia  lanh t8 v& phudng dign chju lvc cung 
kh8ng c4n bAng cia  chibu rong c ia  t t thg, luc d6 lanh t& c6 th6 lam hinh chli L. Truitng 
hqp sin gic d8 toln khdi khi do cao elia lanh t8 va do cao c ia  san ghn bhng nhau nen 
kgt h@ d6 sin va lanh t6 lam mot, n h ~ v a y  khi  niing chju lvc s6 thng, dBng thbi giim 
bdt trinh tq thi cdng. 

b - Lanh t6 bdt6ng cdt thip ldp gh6p : Thi c6ng nhanh, c6 thd ~ q t  dudc kh&u 66 
l h .  Logi n4y hien nay sd dung rdt rong rii, d6i vdi nh l  sda chlia lgi sd dung cang tdt 
- Tigt dien c ia  lanh t8 dgi da sB la hinh chli nh$t, cung c6 khi la hinh chli L. Kich thudc 
clia lanh t8 nfin ldy b$i s6 c ia  kich t h ~ d c  vien ggch llm tieu c h d n ,  chi& rang tdt nldt 
bhng chidu rong c ia  112 gach ho$c 1 ggch ; chi& cao bhng chibu day c ia  2 ,3 ,4  vien 
gqch - Lanh t8 ch6n shu vao t u h g  1 - 1 1/2 ggch. (Hinh H3 - 5). 

P-3:Lmht6go': 

A~ dung nd c6 nhidu g8 va cac logi nha ban vinh c h  - C6 thd k6t hhqp viri khudn 
cda. (Hinh H3 - 6). 

1-4 : Lanh t6 t k o p  : 
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T r ~ n g  luqng nhe, khdu db ldn. Th~f6ng dung thbp hinh - Logi nhy it dung vi kh6ng 
cbn thidt vii dAt ti&n. (Hinh H3 - 7) 

21- GiAng tdhg  : 

Khi xAy d m g  cac nha bbng gach 66 tumg dBi cao trhn n&n ddt ygu, chn phii ch6 
9 tdi khH nang do l6n kh6ng dbu Anh hudng tdi chdt l ~ q n g  c6a tudng. Vi t ~ d n g  ggch 
sau khi chiu k6o phit  sinh ra vdt ndt liim cho dQ c h g  c6a tuc3ng s6 giim y6u c6 thk dAn 
tdi d8 tudng. Do d6 ngoai bien phip gia cB n&n m6ng, c6n dling he dbm tgo thanh vanh 
dai kin bao xung quanh nha, d n h b g  vi tri tuctng d6i da mdt 6n dinh (dinh t$ng 1, m6p 
dudi k6t cdu chru lqc c6a sZm).D8ng thdi giing tudng c6n l h  t h g  them dQ c h g  tBng 
thd c6a nha r$t t6t dBi vdi loqi nhP tudng gqch san IAp ghkp. (Hinh H3 - 8). 

C h  cd dgc didm c ia  k6t c$u, tinh hinh p h h  bo" Igc, tinh hinh d6t dai ; cSng trinh 
c6 thd phat sinh momem u6n 6 tren va d dudi dbn tdi dinh Wdng hay day tudng bi n&. 
Do d6 gihng tudng bB tri I3 dinh tudng hay dinh m6ng ( c h h  tudng) - Khi tudng tuctng 
dBi cao, tddng md nhidu 18 cda, thng tren t i i  t r ~ n g  thay ddi tudng ddi ldn, ddt kh8ng 
d8ng nhdt c6 thd do SI# pha hogi c6a lgc cAt gay ra tudng bj n&, luc nhy tqi gi3a t$ng 
n h l  ciing c4n c6 gihng tudng dk tang them d$ cdng tdng thd c6a nha. 

31- Try lihn tllang : 

Try lidn tudng la mot bo phan t h g  cudng khi  nring chiu lqc c6a tudng - N6 cung 
vdi tudng trgc ti6p chju tHi t r ~ n g  td  diin mai hoac dhm san chuydn vao - Chibu rong va 
day c6a bQ phan nh6 ra kh6i tudng thudng la bQi s6 c6a 1/2 gqich. Chi&u rong thudng 1 
- 112 gqch hoac ldn hdn. (Hinh 3 - 9.) 

In - C ~ U  tqo t u h g  d y  : 

Tudng la k6t cs'u bao che (ch6 ye"u tudng ngoai). Ngoai ybu c4u cach Am, phbng 
h6a ... c6n c6 ybu c6u chgng lgi cac tac hqi 1Au dai c ia  thibn nhien : mua, gi6, nhiet do... 
Cdu tqo t h h  tudng c4n th6a man cac ybu c4u tren - Do d6 c$u tgo t u h g  cln chu y 
nhdt la tudng ngoai. Tudng trong d n h h g  chb dsc bigt nhu khu ve sinh, b6p ... cGng 
cln c6 cdu tqo d$c biet d6 d6 khi  n b g  lam viec. 

11- ~ i n h  t~dng : 

C6 2 phucfng phap c$u tqo dinh tudng : 

- Trudng hgp nha co rnai dua : lgi dvng mai dua lam b$ phan ke"t thuc dinh tudng. 
Mai dua kh8ng ldn c6 th6 xtiy gqch nh6 ra lAm b$ phan kdt c6u d& rnai dua. Ne"u rnai 
dua ldn thi ta diing conson hay dAm d6 lam k6t cs'u dI3 rnai dua. 

- Tudng WQt rnai : ne"u nha kh6ng c6 rnai dua thi xAy tudng cao w d t  kh6i rnai - 
dd d& ph6ng nudc mua t h h  t13 dinh vlo tudng, dinh t ~ d n g  thudng lam dibm bing gqch 

45 



l&ng d a  x i k n g  hofic bang bet6ng cSt thkp lip ghkp, ddy cGng la mG bio ve thPn tudng 
- Du mG bAo ve t h h  t u h g  lam bing phumg phap nao thi tren cung cGng phai lam d6c 
dd thoat nudc va c4n nh8 ra khbi t u h g  5 - 7 cm thi viec thoat nude mdi t6t. (Hinh 113 
- 10). 

21- Li5 cda : 
2 1  : Hai b6n lo" =*a : 

a - Cda cd khudn : Hai bhn 16 cda t h u h g  lam phlng hofic ldi, l6m. B6 tri  ch6n bach 
sPt hofic ggch g6 lien kdt khu8n cda vao tudng. 

b- Cda khdng khudn : d d n g  khi h$u lgnh, hofic do y6u c8u clch Am, cda kh8ng i 
khu6n c6 thd lam thanh ch3 L ho@c ch3 T nhu v$y che mua gi6 t6t, lqi tang them do 
kibn cS, triinh duqc di dong khi d6ng m6 - Kich thudc 16i l6m thudng r$ng bhng 112 
ggch, day 114 ggch. 

2 2  : PKn tr6n lo" ='a : (Hv3 - l l a )  

Id cda ra v b  trong ngoai nh i  c8n liun mli hit ,  thrcimg lam bang bet8ng - Khu6n 
cda l ip 6 m8p trong t ~ h g  hofic 6 gi3a n6i chung chSng thdm t8t - Khi khu6n clia lip 
ZI mkp ngoai t h ~ h g  nen 1Am gd m6c nude kdt hqp vdi lanh t6 ho@c mai h i t  dd ngiin 
kh8ng cho nudc thgm viio nhh. 

23 : Ph-h dubi lo"mh : 

a - Be cda s8 : T h ~ h g  lam bing ggch xAy nghieng va nh8 ra khbi tudng 50 - 70mm 
thu$n lqi cho thoat nudc va tranh lam bdn t u h g ,  ciing c6 thd xAy p h h g  nhung dung 
d a  xim-g trat dd d6 phbng nudc thdm vao t U h g  c6 d$ d6c ldn h m  1/5. B$ ph$n nh8 
ra khbi t u h g  c6 thd lam m6c nude hofic trPt vat, hai b6n c6 thd trat cao h m  mot it dk 
d& phbng bdn. Ngoai ra cach cdu tgo trbn cbn cb the lam bing da, betdng, kim loqi. (Hg 
- l lbl) .  

b- N g w h  cda di : Chi xd 19 c6a di ngoai nha dd d& phbng nudc h i t ,  gi6 lua vao 
trorag nha dUqc lam cao h m  hay thdp hdn ndn nha 10 - 20 mm. Gd nh8 l4n c6 th6 xGy 
bang ggch hogc bhng d a  ximhg lam gd c6 nhuqc didm qukt dgn kh6. (H3 - llb2). 

ZP : Tarn che chdn d n g :  (H3 - 12) 

T h  che chPn ning bao g6m cac tdm chAn ning trhn ho@c ben 18 cda, c6 mdy logi 
ch6 ydu : Tdm chAn ning ngang, d h g ,  vda ngang vda d h g .  Nghi4n cisu k6t hqp vdi 
viec thong thohng gi6 6.ngoai va bbn trong 18 cha, dbng thdi tuy the0 sq tinh toan ctia 

v$t 19 kith t r k  

- Tdm chAn nPng ngang : t h u h g  dung vdi hudng Nam, n g h  tia ning th  tren 
xuSng, c6 thd d u  @o tdm chAn dfic ho@c rang (Hg - 12). 
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- Tdm chin ning d h g  : Thudng dGng vai h ~ d n g  Tdy, TAy Nam, Dbng Dbng Nam 
dd chin cac tia ning xibn 3 hai b6n. Tdm chhn nsing d h g  t h b g  ho@c xi6n tuy the0 
hinh thdc ki6n truc va tinh toan vat 1y ki6n triic. 

- Tdm chin ngang - d h g  k6t h@ : Tac dyng c6a lo@ nhy la n g h  c i  tia ning 
xibn va trbn xudng - T h u h g  dung vdi hudng DBng Nam va Thy Nam. 

Bg t u h g  la doqn t h h  t u h g  gfin vdi mat ddt ( t u h g  mbng). Dlly la bo ph$n ghn 
m$t ddt vi vay ngoai nudc mua thdm the0 tudng chiy xudng cbn bj dm ~ d t  do c6c hat 
nudc mua r d  xudng nhn bAn lbn tudng vh Anh h d n g  cha n d c  ngdm lam he tudng bi 
pha hogi va Anh h d n g  dgn do dm trong nha, dd tranh tinh trgng bdt lqi n$y n@di ta 
c6 bign phap c6u tgo bio ve t h h  t u h g ,  quanh nha c6n lam he thbng riinh nude ho@c 
he thdng n6n ddc dd thoat nudc mua ra ngoai cBng trinh. 

I a - Be tudng : T h u h g  c6 2 chch lim : 

Khubn I - Be t u h g  lam bing v$t lieu c6 khA n h g  chju luc cao nhu c6c phi6n 66, b6tbng 

cha lip va bbtdng cdt thkp. Khi lam vat lieu nay be tudng c6 thd lam nh6 hcm th4n t ~ d n g  vao 

18 ngan khoing 30 - 50mm, lam the0 kidu nhy c6 u'u didm tho& n ~ d c  mUa tdt. 

- 70mm 
lg dung 
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- Be tudng Ihm bang vat lieu th6ng thudng nhu gach cic loai, d6 tang cudng khi  
n h g  chju lqc c6 thd xlly dhy hdn t h h  tudng, tgo thhnh cac gd nhB ra kh6i than tudng 
30 - 50mm, phia ngoai trat &a ximang - DB t a g  thbm m i  quan, bbn ngoai c6 thd bp 
bing d6, cPc tdm granito due s5n vdi cac mau SAC khPc nhau. (Hg - 17). 

b - Rcinh thoat nude quanh nha : Dd dHn nude mua, nudc bin ra xa cbng trinh d6n 
he thdng thoat nudc chung ndi hay chim. 

ThBng thrrimg rInh tho& nudc quinh n h i  c6 thd lam bAng dP, gqch, bbtbng, ngoii 
ling d a  ximBng mPc 80 #. N6i chung khBng nbn lam bAng gqch vi ggch ngAm trong 

1 nudc dd& b/ phh hogi v i  nude bdn sG thdm vlo. d n h h g  v h g  mua it ciing c6 thb lam 
via hit cb 60 d6c 5 %. (H3 - 18). 

I 

i Ldp mat t u h g  lam nhiem vy bio VI$ t h h  t u h g  nhu ch6ng hnh h&ng c ia  mua. 
gi6 va cac i n h  h u n g  c6 hqi cha vat ly, h6a hgc ho$c ph i  hogi khac do con ngclai gAy 
ra. Ngoai ra c6n lam nhiem vy trang t r i  cho cbng trinh them dep, sgch s6 va d6i luc c6n 

! c6 tac dyng t a g  th6m chch nhiet, c6ch Am va quang hgc. v.v... 

I Met tudng ngoai c6 thd chia ra lam 3 logi : 



xhy thilng, gqch t6t mSng thanh ssic cgnh, kh6ngcong1 khBng sdt m6, mach d a  phhng 
va d6li - Dd d6 phong nddc mda thdm vho qua mqch d a ,  n6n ldp d a  xAy phii dung viia 
ximiing mac lam mqch d a  16i hoac 16m. (H3 - 20) 

b- Mat tlldng tmt : M$t t d h g  ngoii trilt thddng c6 2 ldp Vila trat va lap m$t. 

L$p d a  trat ddqc p h h  ra lam 2 l$p dd thi c6ng vi tdhgxAy khdng phAng, c6 chb 
16i ch6 l6m : ldp thd nh$t c6 t i c  dvng lam phAng met, Idp thd  hai ti6p tuc trat. Mgt 
t u h g  dgc biet c6 thd trat them ldp naa. Tdng chi& day c&a c ic  ldp la 16 - 20mm. 

c - MGt trldng 6p : M#t tllang i5p thddng c6 thd dling cac phi& dh ho$c chc t6m 
gr&ito dGc sAn dd i5p mot ngoai c6a t ~ ~ h g .  (Hg - 21), 

6-2 : M@t tztdslg trong : 
I Tddng trong do y6u c4u ve sinh thddng dling t d h g  tr6t d a  m ~ i  c6u tqo c6ng gieing 
L nhd tddng ngoii c6 trat &a. Chn chli 9 mdy didm khi triit tddng trong : 
I 

- Tddng khu w,fc ci, nddc nhd khu ve sinh, thm, xi  ; n6n dling d a  x i m h g  m6c 
cao trilt t h  s i n  l6n dgn do cao lm60, hoac c6 thd dung gqch trang men i5p mat tddng. 

- d g6c tlrbng phhi trat bang di ximHng m8c cao dd tranh sdc m6 khi va chqm. 

- d chAn trrbng nen t r i t  d a  ximhng hogc 6p gqch men hay nep g6. (H3 - 22a). 
Ngoii ra  do y6u chu trang tri, mgt tddng trong cbn ddqc i5p gf, van, lambris (Hg - 22b). 

N - T u h g  6 : (H3 - 23) 

Cdu tqo tddng phii b&o dhm chdju lqc tdt, d& xhy, b6n dep. Xiiy t d h g  da phii bho 
dim cAc di6u : 

- Xhy thinh hang : Cac mqch d a  ngang phhi cung nAm tr6n m$t phhng ngang 
dd tranh da chhn nhau khi chju lqc. 

- Cic mqch d a  d h g  kh6ng ddqc trung nhau tranh tudng bi ndt the0 chi6u d h g .  

- Thd d i  xAy phii nAm ngang : cb nghia la thhng g6c vdi hddng t i c  dong cGa lqc 
(d6i vdi 66 sdc nkn ngang thd t6t hcrn sdc chdju nGn d ~ c  thd). 

- DA cong va dai kh6ng ddqc dGng vi d6 bi ghy, gap da l6m thi dgt chi& l6m xu6ng 
dddi dd vibn da dn dinh. 

- d g6c t d n g  ndn dling n h h g  vidn d6 to dd chu hai dBu tddng lai d i m  h b  lien 
k6t ddqc chat chi! - CQ the0 do cao l m  thi cb mot vi6n d i  to d6 cAu ngang hai ddu t ~ d n g .  

- Mqch d a  xhy khBng n&n dAy qua - d6i vdi da hoc thi mgch d a  xAy 3cm, d6i vui 
d i  gia cbng thi mqch d a  xAy lcm. 

V& nguy&n tgc d u  tgo : 

TGy the0 kich thddc cha vibn dh ma quygt ddjnh each xAy : 



; mac 
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- XAy the0 hang : ap dung cho cac vien da c6 kich thtfdc d6u nhau 

- XAy ngdt t l ng  : ap dyng cho cic vi&n dP c6 kich t h ~ d c  khic nhau. 

D6i vdi da h$c b& day c6a t ~ h n g  phii 1Cm hcfn hooc bhng 40 cm. 

83. - Vach n g h  

Vach n g h  la kdt cdu kh6ng chju lqc, dling 66 nggn chia khdng gian nha. 

I - Y&u &u ciia vich n g h  : 

- VQ y6u clu chju 1qc : Phii chju d ~ q c  t i i  trgng bAn t h h ,  c6 do c h g  va do 6n 
djnh. 

-VQ y6u cbu cach Am : Dim bio cach Am t~cfng d6i t6t, dung cac loai v$t lieu nhq, 
cb d$ rbng nhiQu d6 cach Am nhu v6 diim bao 6p ... 
- VQ yeu cbu mg quan : Kh6ng c6 khe ndt &a dim bio my quan, khdng cho 

Am truy&n qua d ~ q c ,  khdng ngdm nudc. 

- V& yeu clu chiQu diy c6a vach : Tliy the0 v$t lieu va yCu clu cach Am ma quy6t 
djnh - Bio dim dling v+t lieu thich hqp, c6u tqo vh thi c6ng dcfn g i h .  

11. Ca"u tgo c6c loai vich n g h  : 

Tdmg n g h  la cdu kign ngan cach khdng chju lvc - YCu clu trgng l ~ q n g  nhe, b6 
day mhng, mot t ~ h g  bhng phAng, c6 do clihg nhdt djnh va c6 kh i  nang cach Am, cach 
dm, phbng nudc - Can cQ vho kkt cdu, v+t lieu va ph~cfng phap thi c6ng co th6 p h h  
thhnh cac logi t ~ h g  n h ~  sau : 

11- W h g  n g h  tosi : (khung gb hooc tre trat v6i rdm). (H3 - 27) 

Vat lieu t h ~ h g  dling la g6 hSng s ic  logi 5 dd lam cac try dlihg, thanh ngang, thanh 
xien ; b6n ngohi d6ng lati hoot nqp tre. Sau 66 mat ngohi trat d a  vh qukt vdi mhu. Cdu 
tqo t h h  tudng : t h ~ h n g  tren mat san va d ~ d i  m@t t r ln  dling gb 5 x 10 m Ih dAm ngang 
tren vh dudi, giiia 2 dhm dot cac cot try 3 x 7 hooc 5 x 9 cm, cach nhau vio kl~oilng 40 
- 50cm. Cling vdi ti& dign tr&n cach 150 cm d$t cic thanh ngang dd tang th6m do c h g  
cho t ~ d n g  ; khung lam xong tidn hanh d6ng lati - lati c6 2 loqi kich th&c : 

0,9 x 3,8 x 120cm 

khoing cach giiia hai lati lh 6 - lOmm d6 sau khi trat, d a  li6n k6t ch@t viri lati. 

Dhu lati phii nlm tr&n try d h g ,  kh6ng nen d6ng li6n tyc tren mot thanh d h g  
qua 500mm. Dd tang kh i  nang phbng hha va phbng dm c6 th6 dling l ~ d i  thkp miit cao 
phli l6n ldp lati va trat d a  dhy 2cm. Luc 6y c6 thd ma rang khoing cach gi3a hai lati 
la 8 - 15mm. Dd ti6t kigm gb c6 thd thay cac thanh gb bhng thkp hinh nh6, phli l&i 



th6p va trat d a .  

T ~ h g  tosi m6ng, t r ~ n g  ltfgng nhe, d&. lam nen la loqi ttftmg ngan dung rdt phd 
biQn & n h h g  nui nhi6u g6, tre - D6i vdi ndi it g6 nen hqn chQ dung loqi t ~ d n g  ndy. 

21- Wdng ngsln bhng gqch : (H3 - 28) 
T ~ d n g  n g h  bang gach day 6 va 11 cm. Cac mqch d a  ddng chenh nhau 112 vibn 

gach. D6 ttfdng dtfgc d n g  chAc c6 th6 gia c6 bang th6p hoac try lidn ttftmg - Vtri t ~ h g  
diy 6cm thi lam try g6 8 x 8cm khoing cach gida hai try la 200cm hoec gia c6 trong 
mqch v3a bang cac thanh th6p 6 d ~ c  va ngang than ttftmg. Vdi t ~ d n g  11 cm c6 th6 gia 
cB bang try gqch 22 x 22cm khoing cach gida 2 try : 250 - 400cm ho$c gia c6 bhng cac 
thanh th6p ngang, cd 5 hang gqch them 2 thanh th6p 06. 

DBi vtri 2 loqi t t f h g  tr@n kh6ng nen xAy cao qua 400cm (dBi vtri ttfdng l lcm) va 
kh6ng x4y cao qua 200cm (d6i v6i ttfdng 6cm). 

i 31- Wdng n g h  bAng cac tgm duc s&n : (Hg - 29) 
Cac tdrn dtfgc d5c bhng betbng b ~ t ,  bhtbng nhe, betbng than xi d6i vdi chc tdrn nho 

cting c6 thd gia cB them c6t th6p - Loqi n$y cb liu didm t r ~ n g  l ~ g n g  nhe, cach Am, cach 
nhiet tBt - C h i h  day cGa chc tdrn td  5 - 10cm. 

Kich t h ~ d c  cGa cac tdm nAy thtfdng c6 2 loqi : 

- Loqi nh6 dung nhidu tdrn xAy lhp thinh ttftmg. 

- Loqi 161-1 gdm n h h g  tdrn c6 chi&u diy bang c h i h  cao cGa tAng nha dtfuc dung 
d6 lap dgng thhnh t tfhg.  

Ngoai cac loqi kd tr4n cbn c6 loai tdrn dtfgc cdu tao bang cach ke"t hgp nhihu ching 
loqi v+t lieu'tudng ngan va cbn c6 th6 dung t t fhg  ngan bang vat lieu dja phtfmg nh6 
g6, tre, naa va t ~ h g  trinh bang ddt sbt hoac ddt dbi ; tudng ben ddt nhdi r m  tren stfdn 
tre ( t ~ d n g  minh tri). 

41- Wdng ngan bAng gb : (H3 - 30) 
C6 nhihu kith loai tGy thuQc vao kich th~ t r c  cGa g6 ddng vao viec cdu tao tudng la 

g6 thanh hay g6 van. 

- Khi dung g6 van d6 cdu tao ttfdng ngan thi phii thqc hien trtftrc be khung s u ' h  

c i a  ttfdng vtri cac thailh ddng hoac thanh ngang d@t cach khoing td 0,50 - 2,00111 i tly 
the0 chi6u dai cGa g6 van. 

- Kich thcrirc cGa g6 van day 2 - 2,5cm bAn tong 10 - 12cm. 

- Ki6u cach d6ng g6 van thdng dung c6 2 cach : 
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11- Chdc nilng : 

Mai 1P mot b9 phon bao che vP chju lqc b t$ng cao nhdt nha, cGng 121. ph4n ti8p tyc 
clia t t lhg,  dtlqc cdu tqo nhtl mot san c6 kh i  n b g  ch8ng thdm va cich nhiet cao 6 vj' 
th8 m$t nghihng hoqc nhm ngang d$t tren b9 ph$n k8t cdu chiu lqc d w c  ggi chung la 
n6c nha. Ngoai ra noc nha con tqo n&n mot khbng gian dgm cach nhigt dtldi mai tren 
tr4n va cGng la b$ ph$n vihn ddu cho cbng trinh ki6n trGc vh phtlmg dign thdm mi. 
Do 66 cdu tqo mai nha c4n dim bio cic yeu cdu d$c t r m g  cfia k6t cdu bao che va kdt 
cdu chiu lye nhtl s i n  : 

1.1- Ke"t bao che,: Yeu c4u chinh la ch8ng thdm, chgng dot, che mtla, chin 
ning, cich nhiet - gi13 nhiet, cach Am d8ng thdi vdi kh i  n h g  ch8ng phat chay, chgng 
t ic  hqi c6a chc loqi khi. 

l&Ke"t &u chju Zyc :YOU cdu dim bio chiu lqc dclCIi t i c  dong clia t i i  trgng tinh 
bao g8m t i i  trgng bin thAn, t i i  trgng clia ldp I@, clia k8t cdu d6 tdm lqp ; va t i i  trgng 
dong bao g8m sac gi6 (ch8ng gi6 lot mhi) mtla tuydt va bio tri. Ngoai ra n6 ciing g6p 
ph4n t h g  th&m 89 Bn djnh cho cic t t l h g  va tinh kien c8 cfia ngBi nha 6 phia dtldi. 

N6i chung toan b9 kdt cdu cfia mii nha c4n bio dim sq d n g  bhn dtldi i n h  htldng 
cca thdi ti& khi hau bao g8m ning, mtla, gi6. Cac thanh phdn, b9 ph$n cfia mai nha 
chn dtldc cdu tao bdi cic v$t lieu thich h@ dbng thdi phii thbng qua tinh toan d6 c6 
nh&g ti& dien the0 y&u cdu chiu Iqc vdi ki-6u cich rap n8i dOng cich, dim bio sv 
chuyen lvc v i  chju t i i ,  dim bio khbng bi bi8n dqng (d8i vdi g6, thkp) dim bio sq co 
gi5n c h h g  mqc nh6t d!nh cho phkp (d8i v6i thkp, bdtbng c8t thhp) do sq thay d8i nhiet 
do va t i c  dong clia gi6. (H7-1) 

21- BQ phen : 

Mai n h i  dtlqc cdu tqo vdi 2 bo phan chinh g6m I+ lqp (kdt cdu bao che) v i  kdt cc$u 
dd tdm l@ (k6t cdu chju Iqc). Ngohi ra khi c6 y6u c4u m$t dtldi c6a mai c4n bang phhng 



th i  cdu tqo trdn nhh d ~ d i  mii. 

2.1- L6p Iqp : Nhiem VI,J chG ydu la ch6ng dot khbng ch i  nude mua thgm qua m&i 
vao nha va y6u cdu bao che nbi chung. Vat lieu lam ldp lgp cb thd dung loqi tiim lgp nh6 
nhcl la, tranh rq, ngbi, g6, da, thiiy tinh ; tdm lgp ldn n h ~ P i b r w i m e n t ,  kim loai, b6tbng 
c6t thbp, chdt ddeo, thGy tinh lcldi thbp. 

22- Ke"t &u & t6m Iqp : Bao gbm c6c he dhm, d in  vi kt50 vdi xa g6, cAu phong 
hooc cac tdm toan khdi hay Ii3p ghkp. Trong cac cbng trinh hien dqi dclgc dung kdt c6u 
khbng gian vdi v6 m6ng mot xdp, kdt cdu dAy cang hooc s ~ d n  khbng gian. 

Vet lieu dd lam kdt cdu d6 t$m lgp cb thd dung la g6 thkp, b6t6ng c6t thep. Vdi g6 
thi d6 dung n h m g  Iqi dF! chhy va cdn tu b8 t h ~ h g  xuybn, vdi thep la v$t lieu t h ~ d n g  
dung n h m g  phhi d ~ g c  trbng nom bio tri dd tranh ri set, hooc c6 thd dung gh6p phdi 
h@ g8 va thep vdi cac bo ph$n bing g8, chfi yku dd chju lqc n6n va d6 dbng dinh. Khi 
cb y6u cdu dAm bio tinh toan khdi, giim thidu viec phhi bio tri thi dung b6t6ng cbt 
thep. 

2.3- T&n nhd : La kkt cdu du6i mai, la bo ph$n dugc thqc hien nhAm tang k h i  
n b g  cach nhi$t do db cb y6u cdu cdu tqo chch nhiet - gid nhiet dbng thdi sl! tuy the0 
y6u cdu CIJ thd ciia m6i loqi cbng trinh kidn trric ma kdt cdu trhn dbi h6i phii cb kh i  
n h g  ckch Am, phin quang, m i  quan va dhm bio v$ sinh. 

II.- P h h  loqi d : 

Hinh thdc mai nha va kidu cach cdu tqo d ~ g c  quydt ddjnh b6i vet lieu lam mai, hinh 
that kkt cdu, didu kien khi  h$u, mot bang va tqo hinh hgp kh6i ciia c6ng trinh, phong 
~ I J C  t$p quhn cGa vung xAy d w g  k i  thuat va phclmg ti$n thi c6ng. 

Ngoai ra mai nha cb i n h  h h g  r$t ldn ddn hinh thdc b6n ngoai 1Hn kh6ng gian 
b6n trong cfia cbng trinh, do db khi c h ~ n  hinh thdc mai nha, khbng thd chi can cd td 
cac mot d h g  ma dBng thdi phii nghi6n c h  dd d6p lihg thich dkng mot cach dbng bo 
cac di3 kien n6u tr6n vdi sq  h@ 1y v& cdu tqo, dhm bio b6n chAc, d m  giin, kin11 te' vii 

mjr q u k  chung. 

Theo hinh thdc ta cb thd phAn loqi mhi nha the0 2 loai : 

11- H h h  thdc k6t d u  : (H7-2) 

1.1- Mbi cb kdt cdu p h h g  vdi he chju lvc chinh ciia mii ( s ~ d n  nbc) la dAm, khung 
dan, vi kt5o. 

1.2- Mai cb kkt c iu  khbng gian vdi he chju lqc la dAn vi kt50 khbng gian ; v6 m6ng 
vbm cung, vbm cdu ; bin  1 ~ g n  sbng, mat xdp. 

21- Hinh thdc d u  tqo : 
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C6 quan he h h  cd vdi hinh thdc kdt cdu ma trong kidn truc d h  dyng thudng dugc 
lam the0 2 loqi chinh la mai bslng vk mai ddc. Ngoai ra cbn phii kd bdn loqi rnai c6 hinh 
thdc ch6m cftu, v6m cftu rnai c6 hinh chbp n h ~ n  c ia  mot s8 c6ng trinh kidn truc cd doc 
biet. 

(H7-3) 

HI.- Do d6c c i a  mai : 

Dd thoit nudc dugc d6 dang, rnai nha chn phii c6 mot d$ d6c nhdt dinh. D$ d6c 
l h  hay nh6 s6 tuy thuoc vho vot lieu I@ va nghe thu$t tgo hinh ki6n truc, phumg cach 
cdu tqo va gia thanh xAy d w g  cho phhp, khi hou va phong tyc tQp quan cung hinh thdc 

I kdt cdu c8ng trinh. 

tidt giim ct-dgc dien tich clia rnai 1qp. V6 p h ~ d n g  dien thich img vdi khi hou, gi6 mua 
thi c6 y4u cAu d$ d6c c i a  rnai ddm bio rnai nha d i  nong, v h g  chhc, chdng dot, chdng 
thgm tdt, thoat nudc nhanh. 

Do ddc c i a  rnai c6 th6 xac ddjnh bang g6c 66 giaa mot ddc hgp vdi met nhm ngang, 
th6ng thudng dugc chi dinh bslng tang c i a  g6c Qo do"c tinh bhng mkt the0 t i  so". 

11- D6i vdi m6i d6c : 

Do ddc duqc c h ~ n  t3 111 (# 45') d&n 112 (# 30') cho t$m lqp nh6 vi ch6 ndi tidp 
cung khe h6 va 18 rang nhi&u n4n c6 y6u cdu do d6c ldn. Khi dung tdm l~tp ldn thi do 
d8c clia mai c6 thd cho thoii hdn bhng 113 (# 20'). 

21- D6i vdi mai bBng : 

Do d8c c6 thd c h ~ n  trong khoing 11100 - 1/50 khi ldp Idp dugc thqc hien toan 
khdi hooc bgng cac tdm lqp ldn toan khdi hay l ip ghbp. (H7-4) 

I.- Hinh t h b  m&i d6c : 

Hinh thdc c ia  rnai do mot bhng c i a  nha quydt ddjnh va c6 inh  h&ng dgn viec c h ~ n  
giii phap kdt cdu b6 ldp nhu la sub n6c c6 dang vbm cung, sddn n6c vdi dan tam giac 
ho$c din hinh thang ... 

Tuy the0 hinh thdc giao tuygn giaa cac mot ddc va vdj tri ma hinh thanh cac d ~ h g  
gd s6ng nbc la dudng phAn ranh giaa 2 hudng nudc chiy, dudng r6nh rnai la dudng khe 



ty nudc giaa 2 mat ddc va 6 vj tri nay c6 cdu tqo mang xdi dd thu nudc va chdng dot. 

H u h g  nudc chiy trhn at ddc si! song song cling chidu vdi d ~ h g  ddc d6 cudi cung 
thoat ra kh6i rnai d d u h g  gigt nudc 6 dudi ciing cGa m6i ddc tqi vi tr i  nay co th6 c* 
tqo rnai nha dd dua gigt nude vll@ ra xa ngoai mat t u h g ,  va dd thu nude dgc the0 dddng 
gigt nude c6 thd cdu tqo mang n d c .  (H7-5) 

11- Hinh thdc d i  d6c : 

Co the phlin thanh cac loqi sau : 

1.1- Khi mBt bhng nha c6 hinh chi3 nh4t khhlu 66 nh6 thadng l im mot mii. Hinh 
I 

thdc nha co 2 mai cling 66 d& ddi x h g  qua dinh n6c d ~ q c  dling phb bie'n nha't. b 

1.2- Hinh thdc nha cb 4 inai (2 mii vii 2 chai) vdi 2 rnai dgc chinh va 2 rnai che 2 
d4u nha c6 hinh tam giac dugc ggi la nha 4 rnai bit ddc. Nha 2 rnai c6 khu di (phbng 
th3y) g6m 2 mai dgc chinh va 2 rnai che bAu nha c6 hinh thang nhllm tqo 16 thoang c6 
hinh tam giac 6 n6c dlu h6i nha. 

1.3- Khi mat bang nha ci, hinh wbng hay da giac ddu, mai ddc thudng cb hinh tain 

1 1  giac chym 6 dinh. T r ~ h g  h m  do dSc cGa m6i ldn thi dugc ggi la nha co mai hinh ch6p 
, nhgn. 

1.4- Khi nha dugc che I@ vdi hinh thdc 2 rnai ddc khbng cung dij do'c, khdng d6i 
ximg qua dinh n6c va dugc ndi tiQp nhidu nhip nhu thQ dugc ggi la nha c6 mai hinh 
r&g cua (Shed), t h u h g  duqc d3ng cho x d n g  chQ tqo thoang va ldy anh sang td rnai 
xu8ng. Ngoai ra cung nhim myc dich tqo thoang cho kh6ng gian dudi rnai tr6n trAn 
cbn c6 hinh thdc mY cui (ch6ng mPi) hoac mAi hAt (cda mai). 

1.5- T r d h g  hgp c6 y&u c4u t a g  khbng gian dudi rnai d6 sd dung thi c6 th6 dng 
dyng hinh thdc mii gdy. (H7-6a.b) 

21- Bo phgn d u  tgo : 

Nbi chung co yhu c4u 13 dyng ta c6 the thiE;t kg rnai nha the0 nhihu hinh thdc mii 
khac nhau, nhtfng vd phucfng dien cllu tqo cu bin cho rnai nha ta n6n nghien cdu the0 
3 bo ph$n chinh la : bo ph$n ddu nha, b$ phQn giaa nha va bo ph$n no'i tie"p. 

Trong do b$ ph$n dAu nha va gii3a nha thutmg c6 cgu tqo d& giin va hinh thdc 
tucfng ddi bidn hoa it. 

Bo ph$n ndi tigp c6 cdu tgo phdc tqp va thudng c6 4 hinh thdc n6i ti6p chinh la : 

N6i tidp song song, n6i tiQp cha T, ndi ti6p chi3 L va n6i tigp ch3 Y. (H7-7a.b) 

II.- Kgt cgu chju lyc : 

11- ~ 6 %  d u  t ~ u n g  thu h6i ceu lyc : 
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Lqi dqng tudng ngang chju Ivc xAy thu h6i lam ke"t cdu chju lqc chinh c i a  mai nha. 
La logi kQt cgu dm giin, kinh tQ n h m g  khoing rong gida gian gidi hgn giila 2 tudng 
thu h6i thudng bj hgn che" < 4m, n6u c$n phii rang > 4m thi nen dhng ke"t ca'u vi k6o. 

12- C&u tqo b6 f i n  d& t&m Igp : 

- Tr6n tudng thu h6i gac x i  g6 (dbn tay). Xa g6 c6 th6 lam bhng g6, dd tie't ki$m 
g6 va khi c6 dihu kien ; x i  g6 c6 thd lam bhng thbp hinh, b6t6ng c6t thkp ho& b i n  
b6t6ng c6t thbp nhu lo@ pamen chd U. 

- Xa g6 duqc b6 t r i  nhu d8m c i a  s i n  nha : 6 gida n6c tren chng 11  x i  g6 n6c (dbn 
d6ng), b khoing gida dgt cac xa g6 trung gian 6 dudi chng dgc the0 du6i mai la xa g6 
mhi dua. d clc  vj t r i  dgt x i  g6 c8n lam clc  m i b g  d$m dk dim bHo luc phAn bb d8u I&n 

- Vj t r i  ciia xa g6 mai dua phq thuoc vao kich thudc ~ c f n  ra khoi tudng c i a  mai 
dua, khi mai dua ra < 30cm thi x i  g6 mai dua c6 thd dgt trqc tie'p Ien tudng dgc ngoai, 
khi mii dua > 30cm xa g6 mii dua phii cho tqa tr6n c ic  dim con s m  d ~ q c  lien ke"t vao 
tudng bhng bh Ion neo giil. 

- Dd chju d6 tdm lqp trbn xa g6 c6 2 cich lam la tr6n x i  g6 s6 lat van gb hoot tren 
xa g6 gat cAu phong (rkn, rui) va tr6n 

chu phong dat cic  lit6 (mk, lich). (H7-8). 

21- Ket cau subn noc chiu luc : (H7-9) 

2.1 - Ket cau doan giua nha : 

u- Cdc dung su'dn n6c : T u j  theo y2u cuu cdh tuo ma s l h  n 6 ~ .  c6 thk lam b h g  g8, 
thip hog(. h2tdng c6i thkp. 

C6 t r u h g  hap s u h  n6c lim bang cii thtp I8n g6 trong d6 cau kien chju k to  Iim 
bang thCp, cbn cgu kien chju ntn v i  chju u6n thi 1im bang g6. CBc s u h  n6c bang thtp, 
bCt6ng cot thtp phh h q  v6i ng6i nhi  rQng l h ,  c6 yCu cdu chju lira v i  do b&n vihg cao. 
S u h  n6c c6 nhi&u loai : 

a,- Theo hinh thiic c6 d in  vi kko tam giBc, din hinh thang, d in  hinh da giic. 

a2- Theo khdu do : Tujr thuec vio hinh thiic ke"t cgu v i  vgt lieu m i  khdu dQ c6 thd 
dat < 5m d6i v8i tre, 6 - 1 Om d6i vtri g6, 10 - 18m d6i vtri g8 thtp ke"t h q ,  > 18m d6i 
v6i thtp hoac bCt6ng cot thtp. 

a3- Theo cgu ttnic dac biet : c6 thd kC cBc dang d$c biet nhu vi kko Mansard, 
Polonceau, Palladio ... v i  Viet Nam. (H7 - 1Oa.b). 

- Khi c G n  loai d i n  cho subn n6c cdn can cii v io  chidu d i i  c6a nhip, 9 nghia sir 



dung c i a  phbng 6c, tii trgng tac dvng lbn d$m, cac yeu cdu v& kidn truc khac cung vbi 
yeu chu V& ch8ng chay. 

b- Cdu tqo dun vi kBo tam giac : Trong xdy dqng ddn dvng thi dan vi k6o tam giac 
dugc dung phd bi6n hdn ci.  

bl- M6 t i  cdu kien : Nhin chung vi k6o tam giac d ~ g c  cdu tqo bdi cac bo ph$n g8m 
cac thanh k6o (canh tren), thanh qua giang (canh dudi) thanh d h g  (trong), thanh xien 
(ch6ng). 

G6 lam cac cdu kien c6 tE.8 la g6 trbn ho$c g6 vu6ng (thanh hoqc van), g6 phii kh6, 
kh6e, kh6ng c6 thd ribng va c6 mAt, dgc biet ddi vdi thanh k6o. 

Dan vi k6o bgng th6p d ~ g c  cdu tao vdi cac loqi th6p trbn, th6p hilrh l-:o$c hdn hgp. 
(H7-11). 

b p  Yeu cdu thi6t kQ : 

- Khoing each gi3a cac vi k6o st5 dugc chgn td 3-6m tuy thuoc v$t lieu lam vi kko 
va xa g6 l i  g6 hay th6p. 

-Ti& dien ciia cac cdu kien cdu tqo n8n vi k6o tiiy the0 khdu d$ c i a  vi k6o (chi&u 
dai c i a  nhjp). Dd ti& kiem d ~ g c  v@t lieu thi chn nghikn c h  dQn viec ti6t giiin khdu do 
c i a  vi k60, do 66 khi b6 t r i  vi k8o cAn chgn khdu 66 ngAn nhdt, nQu c6 tudng ho$c cot 
lam g8i tqa trung gian thi n6n ldi dung. 

- Cac vi kko c$n duqc lien k6t 6n dinh tdng cap mot bang cac thanh, h$ giang 
ch6o. DQng thai phii cdu tao lien kdt gi3a cac vi k6o vdi tuang chiu ho$c cot c l~ ju  6 dein 
g6i tqa nhhm tqo thanh h$ khung ngang d i l g  chAc. 

b3- Lien k6t cac cdu ki$n : 

- Cac m6i lien k6t giiia cac cdu ki$n c i a  vi k8o dude ggi chung la mbt kGo, tuy 
the0 vi t r i  ma d ~ g c  ggi ri6ng la milt gdi, mAt trung gian, msit d h h ,  mgt gi3a dudi ... 
- D6i vdi vi k6o g6, cac cdu kien chlu k6o dugc C$U tao lien kdt ch6t bang g6 cdng, 

bang kim loqi nhu bu lon, dinh hosc mong ghip, cac cdu kien chiu n6n dugc ca"u tqo 
lien kdt mong deo chinh di$n vu6ng g6c hoqc phAn giac c6 mot rang, hai rang hose mQng 
d&o chinh dien loqi tjr. (H7-12a. b. c) 

- D6i vdi vi k6o thbp, cac cdu kien d ~ q c  cdu tqo lien k&t va n6i bang bu lon, dinh 
tan hogc hEin trqc ti6p hay gian tidp vai t h  th6p trung gian tuy the0 vj t r i  va s q  lam 
viec ctia c ic  thanh tqi nut li6n ke"t. (H7-13 ; H7-14) 

- Khi thiQt kk lien k& cac cdu kien ; cdn l m  y cac duang truc noi Igc c i a  cac thanh 
phii hoi ty v& mot di6m nAm trong phqm vi c i a  nut lien kdt nhgm dim bAo chju lqc va 
chuyen lqc tgi vj t r i  ndy. 

c2- 
lit6 66 t i 
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c- Cdu tqo b4 p&n & tdm I@ : 

cl  Xa gb : D@t trbn thanh keo (canh trbn ciia vi k&o) va dugc Bn djnh b6i con b ~ ,  
tidt dien ciia x i  g6 bAng gh c6 thd c h ~ n  6 x 12cm, ... 12 x 20cm. Khi rnai dua < 60cm thi 
xa g6 rnai dua c6 thd d@t tqfc tidp lbn qua giang ; khi rnai dua > 60cm thi xa g6 d@t tren 
con-sdn. KhoAng cach gigilia cac xa g6 thutmg t13 100 - 200cm. Dd thanh k&o kh6i bi udn, 
tdt nhdt, xa gd nbn gat lbn m i t  ciia vi k&o, khoing cach gigilia cac mAc k&o thutmg la 150 
- 200cm. 

c~ Cbu phong : Khi dung tdm lgp loqi nh6 thi tr6n xa gb c6 d@t c lu  phong dd chiu 
lit6 d6 tdm 1@. Ti& dien ciia cbu phong g6 5x5cml 5x6cm d$t the0 chi6u ddc cua mhi 
va cach nhau td 50 - 60cm. 

2.2- Kgt cdu doqn d&u h6i : 

a- Nhri 2 mcii d c  : C6 2 kidu cich cdu tqo tuy the0 rnai dua ra kh6i tudng va rnai 
kh6ng dua ra kh6i t u h g .  

Truimg h@ mai kh6ng dua thi tudng dAu h6i dugc ndng cao dd che mai, chn l m  y 
cdu tqo mG bio ve d ~ c  dAu tudng d6ng thhi cdu tao chdng thdm va chdng dot doc theo 
dudng tidp giap gigilia mai va tutmg. 

Trddng hgp rnai dua ra kh6i t u h g  la phd bi6n nhAm bio ve tdt tudng dhu h8i, dd 
C ~ U  tqo chi cAn d@t xa g6 nh6 ra kh6i t u h g  the0 qui cach cdu tao rnai dua, con cac bQ 
phon khac dugc cdu tqo gidng nhu doqn gigilia nha. (H7-15) 

b- Nha 4 mai ddc : Trong trudng hgp nhy, k6t cdu doqn d iu  h8i dugc goi chung la 
kdt cdu khu n6c bao g6m kdt cdu chiu lgc 6 t r i  giao tuy6n ciia 3 mat ddc che doan 
dbu h6i nha. Kdt cdu chju lgc clia khu n6c la ban vi k&o va dAm xien. N6i chung k6t cdu 
kidu nby c6 c6u tqo phdc tqp n6n hien nay t rd  cac nha c6 y6u chu m$ quan the0 kidu 
cach Ly1 cbn th6ng thudng thi n6n lam the0 ki6u 2 mai. 

Tuy the0 kh6u do1 clia vi keo ma c6 thk bd t r i  the0 3 phudng an : - Chi lam vi 
k&o g6c khi 1 < 6m. 

- Vi k&o g6c kdt hqp v6i ban vi k&o trung gian khi 6 < 1 < = 9m. 

- Vi kho g6c k6t h@ vdi ban vi k&o hay dim xien khi 9 < 1 < 12m. 

Cac vi k&o g6c cdu tqo nhu vi k&o t h u h g ,  n h m g  cAn chu y cdu tqo libn k6t gigilia 
cac ban vi k&o, vi k&o va cac thanh qua giang; Ngoai ra cdn l a  y bd t r i  ph&n tan cac' 
didm gdi tga clia cac vi k&o khbng dd tep trung nhi6u tqi mot nut. (H7-16) 

2.3- Kgt &u doqn nbi ti6p : 

Phudng thdc bd t r i  k6t cdu doqn ndi ti6p c6 n h i h ,  tuy nhihn v& cfin b i n  thi c6 thd 
tham khAo k6t c6u doqn ndi ti6p hinh chd T the0 2 phudng cach bd t r i  tuy thu6c khdu 
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xa g6 vdi xa g6 nllo h m  gat l6n xa g6 ldn. 

b- Khi hai khdu dQ bHng nhau thi ap dung phacfng cach vi keo k6 tren vi kko, vi 
keo a c6 mat d$u gat len tadng, mot d$u cbn lai gat 16 vi kko b, d vi t r i  giao tuy6n giQa 
cac met ddc d$t d$m nghieng c n6u khdu dS, ldn thi c6 ti18 thay dhm nghi6ng bhng ban 
vi keo. (H7-17) 

2.4- He gihng : 

a- Tac dung cda h@ gidng : Cac dan vi keo piling rieng 16 ngoai viec dadc li6n 
k6t vdi nhau bHng cac xa gd ma con phAi cdu tao lien k6t bhng thanh gihng, thanh chdng. 
v.v ... dagc goi chung la he gihng nhhm tao thanh mat he cdu k6t khbng gian Bn dinh, 
bao dam cac tac dung : 

- Li6n k6t khbng gian cac m$t dan vi keo, bao dAin bn dinh ngoai m$t pl18ng cho 
cac than11 canh chju nkn. 

- Ch!u cac lqc khbng nhm trong in$t phhng ciia dan vi kito, truydn di cac lqc di 
xudng cot, mong. 

- BAo dAm dqng l6p thuan tien, an toan. 

d k6t ciiu ddn vi kit0 c i a  mai nha, thadng dung 2 loqi giHng : giHng trong mat ph6ng 
mai v i  giHng trong m$t pl~hng cac thanh ddng cua dan vi kho. 

b- He gidng trong mat &ng mai : Diiy la he gihng chu y6u nhdt bAo dAm tinh 
chdt bi6n hinh c6a cbng trinh, bho dAn 6n dinh c6a toan dan vi kko cung n h a  ccla thanh 
canh nkn. Tuy the0 clli6u dai nhi ,  do ldn ciia d in  vi keo va k6t cdu tadng d$u h6i ma 
co thd cs'u tao h$ gihng inai n h a  sau : 

bi- Tradng hdp chidu dai nha < 20m va c6 tadilg d6u h6i cdng c6 thd chju dagc 
ILJ'C ngang (tudng gach > 22cm) thi c6 th6 d ing  ngay xa g6 d6 lam giing, vdi didu kien 
x i  gb phai dagc cdu tao li6n kgt chat vao thanh kit0 (canh tr6n c6a dan vi keo) cGng 
nhu' vaa tadng h6i. 

b2- T r ~ d n g  hdp t d n g  h6i khbng du cdng dd ch!u daqc lqc ngang cClng n h ~ r  khi 
nha dai qua (khoang cach gi3a cac tu'dng ngailg cdng > 201n) thi phai tao ra nhililg 
khdi cdng 6 hai dhu nha va dpc chi& dai nhi ,  cach nhau khbng qua 20m d6 lain didm 
tqa cho cac xa g6 6n djnh cac dAm vi keo khac d khoang giiia. Khdi cdng gSin 2 d i n  vi 
keo canh nhau, than11 kit0 du'dc ndi nhau bhng cac thanh gihng chko chQ thap, tgo th inh 
mot dan nhm nghieng. Thanh giHng chi50 d6ng dinh trqc ti6p vao thanh keo ho$c qua 
cac dai thep mong, ch6 giao nhau gi3a gihng chko va xa g6 cung cdn lien k6t ch$t. 

c He gidng d&ng : 



He gi5ng ddng c6 tac dung co" kkdt cho cac mGt c i a  can11 du'di (qua giang) khbng 
venh kh6i mgt phhng c i a  dan vi k&o, bAo d i m  cho dan c6 vi t r i  t h i n g  dQng, dgc biet 
khi c6 gi6 1611, nGn cung duqc goi la g i h g  gi6. Gi5ng dgt trong mgt ~ h i n g  t h h g  ddng 
6 giaa dan vi k&o 116i tting dbi vi kko vao nhau va co thd cach vai ba gian thi 116 t r i  mot 
118 gihng ddng. Kh811g n$n lam gi5ng ddng li811 tqc su6t chi&u dai gi5ng vi khi cfh 116u 
mQt dan vi kko c11i11h hi plla hoai vi nguy8n 11h2n nao 86 thi s6 chuy6n lqc sang cac vi 
kko lAn c$n va c6 thd gAy pha hoai dAy chuy6n. 

Khi nhjp c i a  dan vi kko kha 16n (> 151n) thi ~ h A i  lain 2, 3 11e gi5ng dQng trong cAc 
mat ph ing  thanh ddng khac cGa dan vi kko. 

He gifng ddilg bao g6n1 hai thailh thkp c113 th$p vh met than11 ngang 116 c: i r  ~51111 
duf6i (qua giang), Than11 cl16o b5t bu loll vho tl1ni111 clil'ng ciia clan vi kko cl~iiih (116'~ 

t11an11 nay bfng  g6) 11oQc b5t bu 1011 viio xh gB vii vho chnh dufdi cua dan vi k6o c:l1i1111, 
thanh ch6o chi1 duqc lain bang thkp trbn, bAt vit viio cAnh dan vi k6o. 

Tikdt dien c<~a  than11 gi5ng d i h g  d w c  chon theo C&I tao, khbng t inh toan - thanh 
g6 c6 d6 m6ng < 20cin, tllanh tl16p trhil c6 duidng kin11 12 1 16'" (H7-19). 

Noi cllung viec b6  t r i  va CALI tao dung cach he gi5ng cua mai nha c6 y nghTa quygt 
dlilh dkdil s q  lant viec an toan cua he mai, khi tllikdt kkd cAn quan tAm dgc biet. 

111 - Cgu tgo b8 ph$n d+c biet 

11- Khu nbc, mhng xbi : 

1.1- M6 t i  : 

a- Khu noc : La bQ p11$11 11qp t11Anh bdi 3 mAi ddc cfuwc: cdu tao 6' doail dAu 116i 
n l ~ a ,  6 v/ t r i 2  inai d6c giao nhau s6 tao t l ~ a n h  gd s6ng 116c nhb 1811 vA ng11ii.ng then cl1i6u 
d6c cua inai. 

T t ~ y  theo goc tao thi i lh  gii?a dtfdng giot nufdc cua cAc mhi : 11kdu1 la g6c vu611g thi 
goi la k11u n6c thgng, nkdu: la goc nhon hogc tti thi goi 1; k11u nhc xii?n. 

b-nFcin.gx6i : La I)$ pl1$11 lorn xu6'ng 6 vj t r i  giao t u y h  cfurgc c5u t;;o dgt inhng d6 
thu  i1u.6~ t i f  cac mai d6c dB11 dkdn. Ridu cach cgu~ tao mang x6i du'qc gidi thieu 6 td chdc 
thoat nu6c mai d6c. (H7-20). 

1.2- Yc5u cgu thie"t ke". 

a- Khi chc mai giao nllau co 66 d6c bBng nhau, dufdng gd song noc, duldng r6nh inai 
du-dc xac djnh tr8n mat b51lgmai cach vG d~dngpl18il gi Ac ciia g6c tao n8n b6i c5c ifufd~ig 
giot 11u.d~ c<ii 2 inhi. 

b- Tikdt die11 llgang cua cAu pllong, tllanll kko chju mhng xdi, gd song noc cf~iqc x5c: 
djnh t r h  bang v6 b5ng cach ap dung qui thc il6ng il?ing v io  cach v6 nhu' snu : 
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Mot m$t ph&ng n5in ngang cich n6c s6 c i t  cac cdu phong va thanh k6o tai a, b, c, 
d. Dung mot bang gigy l6y di cac didm a, b, c, d cho ta cAc doan th ing ab, bc, cd d~fdc do 
tr6n m$t b&ng the0 chi&u d6c cda rnai s6 khbng thay ddi doc the0 cac canh hao qu:inh 
cac rnai nAm trong mqt phing c6t. Tiiy the0 k6t cdu c i a  s ~ d n  khu n6c ma s6 c6 2 trulng 
hdp 6 mqt c i t  cua cAu phong va thanh k6o hay ddm xi6n tai riinh rnai (mang x6i) v i  gd 
s6ng nbc d6 la t r ~ d n g  hdp cac xa gb duqc d$t tren thanh kko, va trIfdng hdp chc x i  gb 
dugc gin  vao thailh kko. (H7-21a). 

c- D6i vdi khu n6c x i h ,  tuy the0 v$t lieu lqp mh cAu phong cua mai che dAu 11Bi 
nha c6 thd d ~ q c  d$t th ing g6c vdi t ~ d n g  dAu hbi hosc dijt song song vdi dudng gigt n~fdc  
cda cac rnai chinh doc nha. 

d- D$ d6c va c h i h  di i  thanh k6o c i ~ a  ban vi kko g6c c6 thd xac dinh tr6n m$t b h g  
the0 sd dB hddng dhn dd chQ tao stin, t r ~ d c  khi d ~ a  vao vi t r i  r i p  dqng. (H7-21b) 

2)- Cda s6 mai : 

2.1- Y6u c&u c&u tgo : Cda sd inai la b$ ph$n dugc cgu tao trong mst phing cda 
rnai d6c nh&m muc dich l6y anh sing, thoit hdi n6ng va thbng gi6 cho khoAng khbng 
gian cGa s&n n6c. 

Khi thiQt kkQ cdu tao cda sb mai, cAn quan tAm dQn cac y6u cAu n h ~  sau : 

a- KhBng gAy Anh h&ng de"n s ~ d n  n6c va lam y6u k6t cgu dd tgm ldp khi thqc hien 

b.- Cda sd rnai chi n6n b6 t r i  6 khoAng giOa 2 xa gb k& nhau va s ~ d n  cda sb mii d$t 
6 giaa 2 cAu phong, tuy nhi6n c6 thd c i t  b6 nhOng doan cAu phong n5m trong pham vi 
cda cda sd rnai khi cAn ma r6ng dien tich. Cac cAu phong chiu sudn cda s8 mai cA11 dugc 
tang cudng b&ng cach ghbp d8i. 

c- CAn dsc biet quan tAm dQn CALI tao ch6ng d$t t6t 6 vi t r i  c ic  giao tuyQi1 giOa m6i 

2.2- Hinh thdc : C6 4 kidu loai cda sd rnai t h ~ d n g  d ~ g c  ap dung cho mai d6c : 

a- Kizu c6die"n : Cda sb rnai c6 2 hogc 3 mii, che - Hinh thdc niy, viec thi cbng 
c6 phhn phQc tap khi phAi c i t  c ic  mii  cho an khdp nhau dbng thdi cAn cdu t9o mang 
x6i dd ch6ng d6t 6 vj  t r i  giao tuy6n gi3a rnii che cda sd va mai nha. 

b- Ki6u don &&n : Cda s6 rnai c6 mgt mii che det d6c n@gc vho trong hay xubi 
ra ngoai the0 chi& d6c cda rnai nha. 

c- Ci?a sd mai hinh tam giac, c6 2 rnai che, chu y6u la d6 thbng 11di. 

d- Cha sd mai khbng c6 mai che, nhhm rnuc dich Idy Anh s6ng trqc ti&. Hinh thdc 
nay cAn dst biet quan tam tdi cdu tao chdng thdm, ch6ng dot thotit n ~ d c  nhailh b 4 



canh chung quanh c6a. (H7-22) 

31- Mai hi&, m a i  dua : 

3.1- C6ng dyng : Mai hi&n, mai dua 1A phi11 vu'm 11116 ra khoi t ~ d n g  (tufdng doc, 
tudng ngang, tudng ddu hdi nhb) nh8m mqc dich b io  v$ ddu t~fdng, che cac 16 t,hbng 
gio, cac 16 cda. DBng thui cung nhhm tao khoang khbng gian dem giiia trong v,i ngoai 
nha, che ch5n mtia h5t nhng ch6i va ke"t hup t8 chdc t6t vi$c thoat nude cho inhi nha. 

3.2- CGu tqo : 

a.- Di61n lndi : ~6 bAo vt$ cac ddu xa g6 hogc cAu phong CUR kQt cdu dB tdln lqp, c$n 
dong di6111 inai bhng tain tbn kim loai, hopc vAn g6 dAy 2,s - 3cm cao 20 - 30cm. 

b- TrZn ntai dua : Khi c6 y6u c6u dam bio m i  quan cho cbng trinh cAn dong t,rAn 
thi dude c&i tao g i h g  n h ~ f  trhn thi dduc c&i t ~ o  g i h g  nhd t.r$i~ nha va c6 b6' t r i  113 
thbng thoing cho kh6ng gian duui mai t,r61l t r i n .  

c- KhoAng nh6 r a  cua mai hi611, mai dua thudng la 60cit-1, trudng hdp cdn cho vum1 
ra n h i h  hon 60cm, c i n  phi i  bb t r i  con-sdn dd chlu d 3  xa g8, d8ng thdi t&n ldp b hang 
duui cdng doc the0 dtfdng giot nudc ciia mai chn dgt vuon ra 3 - 5cm d6 td chdc thoat 
nufdc t6t cho mai. (H7-23) 

1V.- Ci$u tao 1% lqp cua cac loai mai : 

Tren k6't CAU chju Iqc inhi 16 ldpllaii~ 11hi4nl vu bao che cach nhit$t va ch6ng thgm, 
ch6 y6'u la che ch5n n5ng vh ngsn nutdc iiiua khbng cho dot vao nh i .  V$t lieu 1,im ldp 
Idp c6 nhi6u : ciic tdm ldp cb nh6 nhd c ic  loai ngoi, cac tdm ldp c6 trung bin11 vb c6 1811 
n h ~ f  tdm Pibro ximgng, t6n kim logi, tg111 b6tZ6ng cbt thkp ... 

11- Mai lqp ngoi  : 

1.1- Qui cach tdm lqp : Ng6i duuc sAn xu& dufqc nhi&u loai ki6u v a  cd bAng da"t 
nung, v d a  xim5ng hoac th6y tinh. 

Theo hinh thdc thi co tl16 ph5n logi nhu : 

- Ng6i inhy : la logi ng6i c6 r i n h  th~rdng duqc ch6' tao theo 2 ch : Ch 340 x 245 x 
17mm - 22 vi&n/m2 

2 - Ngoi 1116~ : La loai ngoi phdng thlllrng diing 70 viGn/m . 
- Ngbi mang Bm d ~ m g  : 

- Ngoi iip song nbc : ng6i bb hinh injng 112 tron hay chi3 V. 

1.2- Phuorng chch I@ : 

- Tren cdu phong dbng cac litd 2x3cm ho$c 3x3cm cbch nhau ttiy tbeo c6 ng6i (c6 

- 
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nhi, la 26cm, cb 1dn la 31 - 36cin). Lit6 6 dinh n6c cAn b6 tri  dam bao 2 vi6n ng6i 116c 
c i a  2 rnai sat nhau dd chiu Iqp ng6i up n6c hoac xAy s6ng 116c kh6i bj dot. 

Lit6 cu6i cung b dalng giot nadc c i a  mii daqc d6ng lit6 kbp va cach lit6 tradc n6 
la 16cm, d6 dam bAo thoat nadc t6t va giAm kha nBng ng6i bj traqt. 

- Khi lqp ng6i, cAn dam bAo hadng ciia ranh thoat nddc phai dat song song*vdi 
d ~ f l n g  d6c nhgt c i a  mai, cac vi6n ng6i phai b6 t r i  so le nhau, chiku rong k6 1611 nhau 
c i a  2 vi6n ng6i 5cm. Dd dk phbnggi6 lam t6c ng6i, cAn buoc ng6i vao lit8, vdi didin buoc 
cach khoang 2,3 vi6n ; hang cu6i cung theo daang giot nudc tgt ca cac vi6n d6u phii 
buoc vao l i t6 Hang ng6i bb up 116c daqc li6n k6t b5ng viia xiinBng cat 113. (H7-24) 

- Dd dk phbng hien tadng nadc maa c6 thd len qua khe hb dot vao trong nhh 6 
nhiing vh i~g  c6 gi6 inanh, c6 thd dung viia gin cac ldp ng6i lai vdi nhau hope 16t mot 
ldp ch6ng dot thd  hai b5ng v$t lieu nhe n h a  gi6y dAu 6 phia dadi ldp ng6i. Do d6c cc~a 
rnai lqp ng6i c6 th6 chon trong phain vi td 25' - 45'. 

1.3 - Tinh n h g  c&a mai ldp ngbi : 

Miii lqp ng6i c6 kha nBng phbng h6a cao calng do chbng tac dong h6a chdt t6t, 
bkn vQng, gia thhnh ha n6n daqc ap dung ~ ~ h d  bi6n. Tuy nhi6n trong 1;igng nQng, t6n 
d6t n6ng nghiep, kich t l~adc  nho kh6ng phli hqp vdi c611g nghiep h6a xAy dqng, g6c 
nghi6ng ciia rnai ldn, do d6 lain cho ke"t c6u vi kko t,l~@m phdc tap. 

21- Mai l m  Fibro - xim~ng : 

2.1 - Qui cAch t6m ldp : Tdin lqp FibroxiinBng dadc chk tao bang sqi khoang , 

I amiang va ximgng dadi dang phAng, dqn s6ng nl16,ldn hogc dqn s6ng dac biet. Tdm lqp 
I 

I thdng dung c6 kich thu-dc dai : 100,152,225cm ... ngang : 92cm, day 3 - 51n1n. Ta"m lqp 
c6 dqn s6ng dac biet c6 chi6u dai 4 - 61n va dAy 6 - 10mm. t 

2.2 - Phudng cach 1Qp : 
1 

a - Tuy the0 y6u cAu cach nhiet v i  chdng dot m i  c6 thd chon trong 3 phaong cAch 
' 

sau : 

al- Tr8n x i  g8 dat van vA trAi ldp giajr dAu, ki6u chch 1~;p nAy dam bao tach nhiet 
va cl16ng dot t6t. 

a2- ~ i d u  cach don giAn, tgin lqp dgt trqc tie'p 16n xa g8 kh8ng c in  cAu phong v61 
khoang cach gida 2 xa g8 bang chibu dai ta"m lqp trif di doan p h i  doc gi3a 2 t&in lqp d6i 
vdi t r a lng  hqp indi tgm lqp g6i 16n 2 x i  g6 hoac bhng 112 khoang cach d6 cllo trdlng 
hqp t5m lqp g6i 18n 3 xa g6. 

as- Khi c6 y@u cAu cach nhiet cao thi cC, thd d6ng van ;i mat dddi x i  gd theo chiku, 
d6c ciia rnai dd tao thein trAn ap rnai cho kidu cach dcin giAn. 



b- D6' bao dam viec chdng dot, cac tdln lqp c8n phai dat chbng mi dk p h i  trhm l6n 
nhau mat doan the0 bA ngang td 0,5 - 1,5 s6ng the0 chi& doc td 14cm d6n 20cm thy 
the0 do dbc cua mai 1 i  35% hogc 25%. C6 2 gihi phap dgt t6m lqp the0 h ing  doc 1 i  t6m 
ldp d@t so le va tdrn lqp dgt thAng hang. Trudng hqp dgt t h h g  hang thi c i n  ~ h i i  c5t 
g6c tdng cgp c ic  tdrn dijt chko nhau 8s loai trii hien $,qng b6n tdrn lqp chbng l6n nhau 
tai mot ch8 s6 g5y ra khe hb, nudc mua c6 thk the0 d6 hAt vio nha. Hudng ldp s6 duqc 
chon n@qc chieu vdi h ~ h g  gi6 ch6 dao trong mha mua. 

c- Tdm lqp duqc lien ke"t vao x i  g6 bfing chch khoan 18 dd d6ng dinh (loai dac biet) 
hoac bdt mbc thkp c6 bo" t r i  tdrn dem cao su. Ld khoan n6n rong hdn mot it va khbng 
n6n d6ng chat ca 2 d8u tdrn lqp d6 khi nhigt do tgng, tdrn fibroximgng c6 th6 dan nb t q  
do, tranh phat sinh ra cac ifng lqc l im n3t ran tdrn ldp. (H7 - 25a). 

d- Do dbc c6a mai Iqp fibroximang d ~ q c  chon the0 vhng khi ll$u thbng dung td 15' 
- 60°, dac biet c6 thk 5' - 15' (9% - 25%) 

2 .3  - Tinh nAng : 

Mai lqp fibroxilnang c6 trong ludng nhe, kha ngng chbng gn mbn bhi acid va phbng 
h6a cao. Thich hqp vdi mai c6 khdu 66 ldn n h m g  kha nang cach nhiet kbm, d6 vb. 

3) - MAi 1qp t6n : 

3.1 Qui cach t6m 1~ : 

Tdm Iqp d ~ q c  chQtao bang tbn ma k6m, hqp kim nhbm, ch6t d6o cbt sqi thGy tinh ... 

r the0 2 hinh thdc tbn phAng v i  tan dqn s6ng. 

I 
1 3.3- Phu'cmg tach lqp : I 

Nhin chung v6 phumg cich lop tucmg tq nhu mil lqp fibrociment nhuhg tbn cb 
dQ d5n nd ldn h m  nen cdn nhieu 16 b iu  dgc doc the0 s6ng v i  dhng m6c thkp d6 li6n k6t 
ta"m 19 vio x i  g6. Cic tgnl lqp phG triim len nhau the0 chi6u doc 16 - 30cm va the0 
chi&u ngang 2 - 3 s6ng. TGy the0 viing khi  h$u d& chbng gio Ida v i  mua hAt, gi3a 2 tdrn 
lqp b vi t r i  chbng 16n nhau v i  gAn mbc th6p n6n dot mot ldp sui dhy gai hoac xd dda bgn 
tdrn ddu hat, bitum. (H7 - 26) 

3.3- Tinh nang : 

Mii I@ tbn bAn, nhe, thich h@ vdi mii  c6 khdu do ldn, thi cbng nhanh gon, thao 
gci d6 dhng. 

Tuy nhi6n khA nang cach nhiet va c&ch Am kbm, Anh hubng n6ng lanh v i  bn k h i  
ri, n6t vao ben trong n h i  the0 mha, thdi ti6t khi heu do do cAn c6 bign phip ca"u tao 
khAc phuc n h w c  dikm niy  khi i5p dung. 

41- Mai lqp tiim b&t6ng c6t th6p : 
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4.1 - Qui cach tdm lqp : 

T$m I@ d ~ d c  ch8 tao bang betting c6t thkp hoec xim%ng ludi thkp the0 hinh thdc 
va kich thudc c6 th6 phAn thanh 2 loai c&u ki$n : 

a-C& Izien nho' : V6 hinh thdc, duqc ch6 tao t u m g  tq nhu ng6i xi~n%ilg 1111mg d6 
c6 kich thudc ldn (50cm x 200cm), t&m lqp dugc duc vdi cdt thkp. 

b-C6u kien trung binh v a  ldn (panen) : v6 hinh thdc the0 ti6t di$n ngang thi c6 
nl~idu nhu tdrn lqp co hinh chB U, chQ T, canh chim ludn song, g&p n6p, met cong. 
Chi& dai cGa tdin lqp c6 thd td 3m d6n 61n hay 12m n6u la betbng c6t thkp dng lgc 
tr~tdc. Chidu ngang cGa tdm lqp tiiy the0 nhjp vh he suan phu cGa tdin lqp c6 th6 40cm 
- 150cm hay 300cm. B& day cGa bAn mst t&m lqp tii 3cm - 6cm. 

4.2- Phucmg cach ln : 

Tdm lqp betbng c6t thkp duqc dst khit nhau vdi phAn trum phG ngang ddi vdi c6u 
ki$n nh6, hoec dst cac ba phan phG khe lien k6t sau khi d5 cdu tao ch6ng thdm 6 doc 
the0 dut?ng gihp 116i d6i vdi c&u ki$n trung binh va ldn. Vd kidu cach dgt tdrn lgp tren 
k6t c&u chiu lgc c6 th6 tuy trut?ng hqp ma ap dung the0 cac tach : 

a- Tii'm lap bCt6ng cot thtp cii'u kien nh6 g i t  trqc tigp 1Cn xh g8. 

b- Tii'm lqp panen dat kC 1Cn tubng ngang chiu luc hoac vi kko (bCtBng c6t thkp). 

c- Tii'm lqp panen dat the0 phumg ngang nhi, g6i trCn d im ho$c t u h g  doc the0 
chiu Iuc. (H7-27). 

4.3- Tinh nang : 

T5m lqp bang bC t8ng cot thtp thich hqp v8i c8ng trinh kie"n truc d in  dung vh mi i  co 
nhip l h  ddng thbi d i p  img duuc yCu c8u c8ng nghiep ho i  x iy  dqng, tang toc do thi 
cbng, ning cao trinh do l ip  ghtp, ti& kiem go, han che" viec dhng dii't n8ng nghiep d6 
lhm ngoi dii't nnung. 

V- Td chuc thoat nudc mai : 

11- Phucmg thirc thoat nudc : 

NUUC mua tir trCn c i c  mi i  doc c6 th6 cho thoit the0 2 phumg cich : 

1.1- Thoat tu do : Khi chi& cao tir dubng giot nudc ciia mi i  den mat dii't kh8ng 
qui  cao (< 5m). Cin  cgu tao mi i  dua reng d6 dua dubng giot nuuc ra xa nham phbng am 
chong thii'm chin tubng. 

1.2- To chirc thoat : Cii'u tao ming thu nu& doc the0 dubng giot nu& ciia mi i  dd 
cho chAy v io  bng thoit xudng. 

21- Cau tao mang nudc va ong xuong : 



2.1- Qui cach chung : 

a- V@t lieu ua lzinh tlz2c : Mang n~fdc va 6ng xu6ng thu'dng dddc chk tao bhng cac 
loai v$t lieu nhd gang, t6n k&m, xilnang sdi khoang sanh, bet6ng c6t thkp. Ti& di@n c6a 
6ng xudng c6 thd vubng hogc trbn. Mang nudc c6 hinh thdc ban ng~lyet, chd U, V. 

b-Dd nu'dc chiy d6 dang, mang nddc c6n d q c  dst d6c d&u v& phia mieng thu n~fdc 
t6i thi6u 1%. 3 vi t r i  ti6p giap giGa mang va 6ng xu611g c6 t 6  t r i  6ng n6i tii5p v i  thung 
nu'dc tran. Tai vi t r i  mi@ng thu nddc cua mang b lldi dat dng xudng c$n d$t ludi ch$n 
rac. 

c- Mieng thoat nude d phia dudi c6a 6ng xu6ng n&n l&m tong d6 giim bdt scfc x6i 
ciia gibng n~fdc. Nudc mua th 6ngxu6ng c6 t h i  cllo thoat tq do t r&n in$t hogc cho thoat 
vao m u m g  x6y hay 6ng c6ng d$t ng6m, c6n phAi xgy h 6  15ng c6 n i p  th8m dd lfiy r-je, 
kl16ng lam t6t nghet 6ng c6ng. (H7 - 28a. b) 

m6't dien va dien tich cua 6ng xu6ng c6 quan he v6i dien tich cda mai nha v a  vu 

luqng hang n8m cua wing xly dung. Tham sb d6 sa bij chon ti& dien cua 6ng xudng co 

th6 tich 1 1  : lcm2 dien tich tigt dien 6ng xu6ng c6 kh6 nkng thoit  nu& cho 1 - 2,5m2 

nu& mua thu duqc tr6n mai nha. Khoang cach giita cac dng xu6'ng c8n c u  vao luqng 
mua cCa tdng nai ma quy6't dinh, th6ng thu2mg c6 th6 chon trong khohng 15 - 24m viri 

t w c  kinh cua 6ng c6 th6 chon la lOcm d6i v6i 6ng tron va 15cm d6'i v6i 6ng vu6ng.Sit 

giit 6ng duuc ch6n s l u  vao t u h g  va dat khoang cach lmlcai vbi thanh 6ng ca"n dfjt c5ch 
t u h g  >2cm (H7 - 29) 

Kich thudc c6a mang nude c6 quan 118 vdi khgu do cua mhi va kh6i l~fdng nufdc 
mua thu dddc, n&u kich thddc thu n116 c6 th6' sinh ra hien tudng n~fdc  t ran kh6i mhng. 
Theo kill11 nghiein vdi khdu 66 <6m dung mAng rang 22,5cm - Khdu d o 6  - lfjcin dilng 
mang rong 30c11-1, kh6u d6 > 15m dung mang song 45cm. 

Thbp d6 mang c6 th6 dung thhp tsbn hope dep 3 x 12iom1 dude lien k6t vho c$u 
p11ong bring din11 vit d6i vui mai Idp ng6i, 11oFc liGn kkt being din11 6c vao t h  Idp bBng 
Fibroximgng hay t6n kern. (H7 - 28bl 

31- C6u tao mang x6i : 

Mang xbi la m6ng thu n~fdc  dgt nghisng theo htfdng d6c cua mai d vj t r i  giao tuygn 
gi3a hai in@ d8c1 cGng la dadng d6c t@p trung nddc mua t h  cac mhi chay dG'n n&n d5 
sinh dot, do d6 c6 ca"u tao phdc tap c6n dsc biet chli y khi thikt kk. Mang x6i thddng 
dude cdu tao the0 2 kidu c6ch 

c8n b i n  n h ~ f  sau : 

i thudng, 
! d vi tri 

dim bic 
80 - lo( 

3.2- I 
mCp t8n 
cho than 

Tubng 
nha hoac 
c6u tao I 
giira rnai 
cach xiiy 
b vi tri I 

che  mail 
c8t thep. 



3.1- Dung mot &u phong x6i : C3u phong x6i ph8i mang cac c h  phong 
thubng, d o  d o  can c6  ti6t dien Idn hdn ( 7 x 7cm). De" c6  m6c ngoi vao lit6 
b vi tri nay, t6m t6n lam mang khbng the" bC cao lam gd mhng, vi vay de" 
d8m b8o nudc ch8y nhanh va khAng bi d6t, tgm t6n ph8i c6 b& mat r6ng 
80 - 100crn. 

3.2- Dung 2 hoijc 3 chu phong x8i : Ciiu phong c6 kich thudc binh thubng, 
mkp t6n lam mhng c6 the  bC gb cao 6m vao c2u phong b 2'ben d$ lam bb 
cho thanh mang x6i. (H7-30). 

41- Trrdng che mai : 

Tubng ngoai dugc xiiy cao de" che mai doc theo dudng giot nudc cba mAi 
nha hoac doc the0  tubng biCn d3u hhbi c6a mai. Tudng che mai c8n dugc 
cgu t ao  b i o  v$ dinh tubng. De" d8m b i o  viec chRng dot  b vi tri ti6p giap 
giila mai va tubng hogc tudng va mang nudc, c h  lam gb moc nudc b i n g  
chch xiiy vdi vfia xi m3ng hogc b5ng t6n che. De" t 6  chdc thoat  nudc t6t 
d vi tri nay thi c 6  the" d$t mang nudc n i m  doc d .phia b$n trong tudng 
che mai, vdi mang  d u ~ c  chC t a o  bhng t6n kEm hogc diic bang bC t6ng 
c6t thep. (H7- 31). 
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C h m g  V 

I I .  - Khai niem chung. 

'1,- ChGc niing : 

Trong cac cdng trinh kidn truc, c ic  loai c3a dude xem nhu la in& bi, phen cb k6t 
C ~ U  dong hogc co" djnh g5n lidn vdi kidn truc trong su6t qua trinh lich sir ti611 trikn, c6 
chdc nang tram 16p cic 18 cda dii dugc b6 t r i  chda lai khi xAy cac t ~ h g  chju lqc hay 
vach ng5n cua nha nhhm dAm bio 3 muc dich : 

- Sh  dung : ti6p thu anh sang, th6ng gi6 va di lai cho n@di va vat. 

- La b0 phgn bao che d w c  c$u tao tai vj t r i  16 cha. 

- Thdm my kign truc : trang t r i  va xi? 1y mat ddng c6ng trinh dAm bAo nghe thuet. 

Do do khi thi6t kke" cdu tgo cac loai cha ngoai y6u cAu v& kinh tQ va bdn ch5c cdn 
nghi6n cdu giAi phap thich dang nhAm dhm bAo cac chdc nang : 

1)- Giao 1- : C6 kidm soat va gan loc v6 anh sang, nAng Sm, thdng thoang va d6n 
d ~ d c  gi6 mat, di lai gida n6i thgt va ngoai vi cung li6n lac vdi tq nhi6n thu$n tien. 

2)- Ngan chan : 

2.1- Nhilng t ic  hai khhc nghiet c6a thai ti6t khi hau nhu gi6 rCt, mua bso, nang 
choi. Do do co yCu cdu ngiin che chin thich hap cung v6i yeu cdu cich nhiet hoac 

2.2- Tac hai cua tigng 6n v i  chiin dong cho nCn co yCu cAu ciiu tao chch Am. 

2.3- Tic hai c6a tb mb vh lbng tham, do do c$n c6 gidi phip dHm bHo yeu cau kin 
d i o  ngan thoing v i  an tohn. (H5- 1). 

11.- Hinh thuc va kich thudc : 

Theo yCu cdu sir dung, cira c6 hai loai chinh la cira s8 v i  cira di. SU khac biqt chu y6u 
giQa cira sd vB cua di 1h b cho cua di c6 yeu cdu dHm bdo di lai, vh mat cat cira sd duqc 
c&u tao be cira co do cao ding kk v6i khoHng tuirng dudi be. Ngohi ra hinh thirc v i  kich 
thuuc c6a cic  loai cira cbn tuj, thuQc v5o : 



-- Vj t r i  trong b6 cuc mgt bkng ki6n t r k .  

- Vi t r i  trong b6' cuc mat ddng cbng trinh. 

- Chdc n5ng va yeu chu sd  dyng cy th6 c6a ph6ng 6c va loai cb11g trinh. 

111.- Vat lieu : 

Trong cbng trinh ki6n tr6c dAn dung th6ng dung cac loai cda t h u h g  d ~ g c  c6u tao 
bgng g6, khi dung g6 di$ lam cha chn l m  y c h ~ n  loai g6 thi'ch hup the0 vi t r i  cua cda la 
cda ngoai nha hoac cda 3 bQn trong nhh, hay cda khubn hogc canh ciia. 

Ngoai ra v$t lieu Iim cac loai cda c6n ddqc dung bgng thbp hay nl16in, th6y tinh, 
chgt deo va k6 ca bang b@tbng c6t thkp cho khubn c6a loai cda c6 dinh. 

A 2.- Cgu tao cda sd. 

I.- Y8u cdu va p h h  l o ~ i  : 

Ngoai nhiem vu c6a k6't c6u bao che 16 cda 3 tdbng, cda s8 d6i vdi cdng triilh kid11 
truc ddgc xem nhd m5t d6i vdi con ngcrbi, no gop ph$n tao nQn sq sinh dong cho kike"i1 
truc va tuy luc trong ngay, mua trong n5m, no tao di6u kien d6 ti6p nh$n co gall loc v& 
n5ng va gio qua 18 cha. 

1)- Y&u edu chung : D6 dgt dddc sq hqp Iy trong viec c6u tao cda sd, khi thike"t kke" 
c6n phai quan tCim nghiQn cdu d6 dam bAo ddng thbi cac yeu c6u v& chdc nang va sii I 
dung k6 sau : 

1.1- Chir'c nAng : 

a- Gino luu : Ti6'p nhgn d6 anh s a g  the0 y6u c$u sd dung c6a ph6ng 6c. Thbng 
hoi, don gio t6t nhuhg khdng gdy trif n g ~ i  khi c$n ngan chgn gi6 rbt. 

b- Ngdn c l ~ @ n  : Dam bAo viec che mua, ch5n n h g ,  ngan gi6 lua. Rieng d6i vdi vung 
co thbi ti6t 4 mua thi yeu c$u chc y6u la dam bao kin nddc va gi6 c iu~g  vdi bien phap 
thoat ntfdc dong ti? b6n trong ra ngoai nha. 

1.2- Sd dung : Khi dong thi phai kin chat, ki6u cach dong m8 linh hoat va an 
toan, thug11 tien c:ho viec lau chui lam ve sinh va bao tri c:ic bo ph$n ciia cda. 

2)- Tham so" thiet k e  : (H5-2a. b. c. d) 

Trong nhh dan dung, dien tich cua so duqc can cir vho yCu c8u chi& sing phong 
oc mi quygt ddjh, no bao gom dicn tich lay inh sing vh dien tich thBng go. X i c  djnh 
dien tich cua cbn tug thuoc vho vi tri vh kich thudc cua cua do c6c tic dong tumg 
quan nhu : 

- ~ n h  huhng ciia kgt tau c h ~ u  Iuc cba cBng trinh nhu : chi& r$ng cua sE tang dLn 
k i  tir tubng xay dB, gach, tuirng khung go. D6i vdi t u h g  khung thCp, khung bCt6ng cot 
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- Ailh hufhng cua viec sd  dung phong 6c nhu chidu cao cua cda s6 gi&m dAn vdi 
be cda s6 t ~ n g  dAn tii th5p dgil cao theo cbng ila11g ciia p h h g  6c k& phbng chung, khach, 
phbng lam viec, van phhng, bgp, kho, ph6ng v$ sinh ... 
- Ngoai ra n6 cbn tuy thuoc vao hudng c i a  nha va kinh vi do cua vung 151111 thd 

xay dgng cdng trinh cung kho6ng each do"i vdi cac ki6n tr6c chung quanh. 

2.1- Dign tich ldy anh sang : Cgn cQ vao y6u cAu sd dung d6 quy&t djnh. Phucfng 
each xac djnh d m  gi6n dugc tinh the0 he so" chi& sang la bhng ti s6 dien tich 18 cha s8 
tr&n dien tich mst san nha : - Phbng lam vi$c, hoc t$p : 115 - 116 

- Phbng 6, tigp khach, gi6i t r i  : 117 - 118 

- Ph6ng phu, xi, tBm, kho : 1/10 - 1/12. 

2.2- Dien tich th6ng gio : Cgn cd vao didu kien khi h$u tdng ndi quygt djnh, 
th6ilg thudng duqc chon bhng 112 di$n tic11 Igy a1111 sang, 6 vung khi h$u n6ng c6 th6 
lain ldn hcfn. 

2.3- Kich thu'dc va vi tri c6a c&a sd : 

a- Chi& cao be c h  s$ : B = 80 - 100cm hose 150 - 200cm. 

b- Chi&u cao 16 cda : h = 100 - 200 cm tuy thuoc vao hinh thQc inst dQng c6ng 
trinh, vdi cha cao 150 - 200cm n&n cdu tao cha l$t d b&n tr&n (chidu cao caa 1$t : 0,35 
- 0,55m). 

B@ cao td n&n dgn m6p tren 16 cda sd : 

h + B th6ng thudng bhng 112 b& sau cua phhng. 

c- MQp tren ?ha c6a s8 each m$t tr&n mot doan. bing chidu cao ciia lanht6, n6i 
chung kh6ng vudt qua 30cm va khi cAn thi6t c6 thd 0 : 0 c k c 30cm. 

d- Chi& r6ng 18 cda tuy thuac vao di$n tich ldy anh sang, k6t hqp vdi di$n tich 
th6ng thoang, kdt cdu c6ng trinh va tac dong cua vung khi h$u. 

3)- Phan logi : 

3.1- So" ldn cda : Tuy the0 y6u cAu sd  dung, di6u kien khi h$u v i  thich Qng theo 
t h g  ldc trong ngay vii mua trong nilm, cda sd c6 thk lam 1n6t ldp, hai ldp, ba ldp. dl 
n h h g  vung khi h$u lanh va trong m6t so" nha c6 y&u cAu cach am, cach nhi$t thudng 
xuydn thi c6 thd dting cda s8 c6 ti? hai d6n ba ldp. 

d nudc ta  thu6c wing khi h$u nhi$t diri n6ng c6 gib mua c6 th8 dung cda cb 2 ldp 
g8m cha kinh b&n trong d6 ldy anh sang va cda chdp b6n ngoai dk th6ng hdi vA cho 
ngng. (H5-3). 



11.- Ciiu tao ciia s6 : 

Cda sd d ~ q c  c6u tao b6i 2 bo ph$n chinh g8m : 

- KhuBn cd la bo ph$n c6 djnh. 

- Canh sda lab$ ph$n di dong. 

va cac phu kien. 

1.1- Khudn cda : V$t lieu l im khudn cUa co t116 la bhng g6, thep, nhBm, chdt d60, 
b&tBng c6t thep hosc kh6ng khudn. 

Mbi khu6n cda g8m co 2 thanh ddng, thanh ngang tr&n va thailh ngang d d i ,  khi 
cda co chiBu cao kha ldn, c$n b6 t r i  cda t l~dng hai hosc ldy anh sang t l ~ i  them thanh 
ngang gi3a. 

1.2- Canh cda : Bao g8m thanh phAn khung ciia can11 va bO ph$n tram kin khoai~g 
t r h g  gi3a khung co thd b5ng kill11 (th6y tinh), nail chdp (la sach), pan6 bAng vin g6 
ghep, g6 din ,  lUdi thep, g6 dan, lUdi thep m5t cao, lUdi ngan ruBi mu&. Ten goi cda cha 
thUdng c8n cd vao vQt lieu va kidu cach c6u tao cua than11 phhn tram ldp nay. N6u kich 
t h ~ d t  cua canh cha qua ldn, c6 thd b6 tr i  th&m nh13ng dB ngang dB doc 6 khoang gi3a 
cha khung, v$t lieu d6 lam canh cda n6i chung, co t11d bBng g6, thkp, nhdm, chdt ddeo. 

1.3- Phu kien : Bao gom chc thanh phan d6 lien kgt on dinh va bAo ve khuon, 
khung chnh nhu bin 18, then cai, khoa', eke ... (H5-5). 

2)- Cau tao cua dien hinh bang go - kinh : 

2.1- Khuon cua : 

u- Hinh t h k  : 

- Ti& di$n cua chc thanh phan cgu tao khuon cira t h u h g  c6 hinh da gihc 18i 16m. G b  
l6m c6 thc dung khi cira d6ng sE ngsn chan khong cho gi6, nudc mua tham lot vao bCn 
trong nhh. B& sfiu cua phan ldm vao khoing 1015mm. E&? rong sE do chi& dAy khung 
cinh cira quygt ddjnh. 

- Kich thudc tiet dien chc thanh phan cba khung cSa n6i chung thong nhat bang 
nhau nhung khong do tinh tohn quygt ddjnh thudng duqc chon the0 kinh nghiem vB su 
thich dung cua m6i t r u h g  hap. Doi vdi cira th8ng dung, kich thudc ti& dien nay c6 the 
chon : 

Cira 1 16p : 60 x 80,80 x 80 (mm) 

Cira 2 I6p : 60 x 120,80 x 120,80 x 140,60 x 160 (mm) 

h -  Li2ri kt25 khlran c h i  vuo tudny : Tuj, thuac kgt cfiu chiu luc cua tubng vhch ma 
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3.2- Hinh thiz'c dong m6 : C6 3 hinh thdc d6ng m6 cd b i n  : 

a- Ddng md quay dung : Truc quay cua canh cda theo chi&u t h i n g  ddng, c6 2 vj 
t r i  ciia truc quay d6i vdi canh : 

a- Truc quay 8 canh b&n cGa canh cda : la loai cda du?c d11g dy11g ph6 big11 nhdt 
trong ki6n truc. D6i vdi cda sd 1 1dp c6 thd 1116 ra  phia ngoai hogc mb vho phis trong 
nha. Cda s6 2 ldp, thadng I ldp mb ra ngoai , 1 1dp md vao trong. Vdi cuts 3 lap, thdng 
thUdng 1 ldp md ra  ngoai va 2 ldp m6 vao trong nha. 

Viec cha lnd ra  ngoai hoac ind vao trong nha, in6i h ~ d n g  11-16 ddu c6 L ~ L I  di&n vh 
n h ~ c  digin c i ~ a  n6 n h ~ f  sau : 

- Tr~fdng  hdp caa mb ra ngoai : c6 u'u didin la khi m6 cda s6 kl16ng chi$m khdng 
gian be11 trong c i ~ a  nha, khdng g5y trd ngai d6n y6u cdu s d  dung trong phbng 6c. N h q c  
di6m la thho I6p sda chOa b6o tri cung lau chui dbu khbng thu$n tien, thdi gian canh 
cifa chju in11 h ~ d n g  tryc tigp cGa nAng gi6 mUa t ~ d n g  d6i nhibu, do d6 d6 bj 1 1 ~  hong, 
khdng an  toan. 

- Tr~fdng hdp cha md vAo phia trong nhh c6 u'u didin 1h viec 15p rhp, sda chila cung 
lGm cdng thc v@ sinh thu$n tien, an toan. N h ~ m g c o  khuy6t dibm 1A khi inh cda sb chi6in 
khdng gian bgn trong nha, t rb  ngai cho viec treo mhn, cho nPn tl1~1'dng dung lihi t , ~ d n g  
t ~ m g  d6i d6y. 

co mot phdn cua cinh b phia trong nhi v i  mot ph5n b phia ngoii nhi. 

Uiu di6m : thio lip, l im ve sinh thu@ tien, d6n gi6 cung che chan linh hoat nhung 
ne"u c&u tao khong dung cich sE d6 sinh th&m nudc mua vio nhi  v i  kh6ng kin gi6 

h-D6ny md qlruy nyuny : Truc quay cba cinh cira theo chi& nam ngang, truc quay 
co the" dat trhng the0 canh tren cua cinh do d6 16c mb cdn c6 bo" tri b8 phGn chdng. Truc 
quay co the" dat trung the0 canh dudi cba cinh, luc mb cbn c6 bQ ph$n kko gii3. Truc 
quay cbn c6 th6 dijt b khoing gii3a canh bCn cba cinh do d6 cbn goi cua md 19t. 

Ki6u cich mb n5y co th6 dhng doc Iep vi  c6 th6 ke"t hhqp iip dung d$ mb b6 phGn cua 
b phia tr8n cba cua mb quay d h g .  

c - D6rry md dhy : Khi dong mb cira, cinh cua sE truqt trong r5nh djnh h u h g ,  hoac 
tr8n thanh h u h g  dAn vdi binh xe 1an dat b canh dudi ciinh hay treo b canh tr8n canh. 
Tujl the0 yCu cdu su dung cira c6 th6 ddy sang bCn phii, b8n trii ho$c truqt the0 phumg 
thang d h g .  Ki6u cich dong mb d6y c6 uu di6m 18 khi d6ng mb cua khong bj choin 
dien tich vh khdng gian trong nhi  mri cbn tao duuc cAm giac dien tich cua duuc mb rong 



kidu chch lien k6t dudc chon cho thich hdp, giAi phap du'dc gidi thieu d day la lien k6t 
khubn vao t w a n g  xBy. Co 2 phumg phap tuy the0 trinh tq thi cbi~g, do d6 cdu tao c6 
khac nhau vdi tfu khuy6t didm cha n6. 

bl- Dqng khubn cda trudc khi x5y 18 cda : Khi xAy tuirng d6n be ciia sd thi dqng 
khubn cda vao vj tri, sau d6 s6 ti6p tuc x8y. Thanh ngang tren va thanh ngang dudi 
khudn cda d&u nhb ra 2 t e n  m6t khoAng b&ng 112 gach ( l lcm) v& 6 2 b&n thanh ddng 
cha khubn, cach khoing 3050cm c6 g6n cac vien gach g8 ho$c thbp tr6n dubi ca, bat 
thbp d$t xien vio tim tudng dd lien k6t chqt khubn vao tutmg. 

kidu cich nay c6 m didm la lien k6t gida tuirng va khubn cda chet sit b6n vdng. 
Nhu'ng vi dgng khubn cda trudc n&n i n h  hu6ng d6n t6c do thi cbng xay tudx~g, hbn nda 
khudn c6 thd bj xe dich vj t r i  h u  hbng vi va cham trong qua trinh thi cbng xAy tudng. 
Dd khAc phuc, c6 thd Bp dung khubn ghbp 2 ldp. 

b2- Xi3y 16 cda trudc, 1Ap khubn c6a sau : Khi x8y tutmg, chda Igi 18 ciia sd, vdi m&p 
tudng 6 2 ben 16 cda cich khohng 10- ldp xAy lai chbn 1 vi6n g ~ c h  gb bang 1/2 viCn gach 
that dii tdm thubc chbng muc (m8i thanh ddng c6 it nhdt 2 vie11 gach g8). Khi xAy xong 
s6 lAp khubn cda vao 18 cfia va dung dinh 0 4  - 0 5  dii' 125mm d6ng vao gach g8 dd c6 
dinh khubn cda vho tudng ;By. Dd d6 ding 1Ap khubn cda vao 16 cda dlldc chda 
r6ng hbn khubn dd c6 khe ha  td 15 - 20mm, va s6 dung vda trat nhbt kin. u u  didm c i a  
phudng cach nay la thi cdng t u h g  va ltip khubn cda khbng phu thuoc lhn nhau, do d6 
tao di&u kien ddy nhanh ldc do x8y dqng - Tuy nhien s6 c6 nhudc didm la c$n c6 bien 
phap chhn kin khe hd gi3a khubn cda va tudng, dAin bAo ch6ng thdm tdt, ddng thdl ke"t 
hdp m i  quan bAng cach bong nqp g8 che phh. 

2.2- Canh c&a : 

a- Hinh th2c : Ti& dien cha cac thanh phdn c iu  tao khung canh cda la nhilng da 
giac 18i lGm vdi gd 1Gm dd 1Ap kinh s8u 10 - 15mm vh rang 8 - 12mm. Mat trong c i a  c&a 
t h ~ d n g  dude lhm gd chi c6 mat d6c dd gihm b6t khA ngng che anh sang cung cAm giac 
thb c6a cda. Kich t h ~ d c  cua ti& dien khung canh cda t h u h g  day 40 - 45mm, rang 
6080100mm vdi tbc d6 dbc, dbngang c6 thd lap td 35 - 40mm. 

b- U p  kz'nh : Thbng thudng dung kinh day 2mm, khi kich thudc cua 8 kinh t d m g  
d6i loan c6 thd diing kinh day 3 - 5mm. C6 dinh kinh vao khung canh cda c6 2 cach : 

- Dung dinh dd c6 dinh kinh, sau do dling mit t i t  phG chan. 

- Dung nep g6 va dinh dd cb dinh kinh. (H5-6). 

c- Khe ti@p giap gi2a 2 ccinh : CAc thanh d3ng cua khung canh cda, d ~ c  the0 khe 
dude c iu  tao the0 hinh 18i lom ch$ z hosc d6ng nep che d6 n g h  chgn khbng cho gi6, 
mua lot vao trong nha. CBn chu y chon phumg hudng c;a khe v i  lam d6c dd d6ng md 
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I 2.3- C6u tgo gb then n ~ d c  va chAn gio : 

Khi trdi mua, do tac dung c i a  gi6 s6 lam cho nudc mua c6 th6 xuy6n qua cac khe 
cha sd chAy vao trong nha. D6 kh&c phuc ch$n ddng hien tuqqg nAy, tr&n khucin cda 
cAn lam gd than nudc va r inh  thoat nudc the0 cac hudng doc pgang dd khi c6 mua, 

P 

nude s6 chay the0 r inh  dung va riinh ngang ma chiy ra ngoai. .'~, 

Tr6n canh ciia tai thanh dudi c i a  khung d mat ngoai cAn cgu tao gd giqt nude hoQc 
gin bAn ch5n nudc. 

Ngoai ra con c6u tao gd chAn nudc va gio 3 khe giBa can11 va khu611 bang gd 16i l6m 
ch3 2, tao r inh  doc va d$t dem hoqc nep cao su. 

Ddi vdi ciia s6 mB vao phia trong nha, nhgt la loai cda sd kinh 6 xis lanh, cAn dgc 
biet chu y cdu tao ch6ng thgm qua khe cha s6 va b6 tr i  r inh  thu nudc dong cung vdi 18 
thoat 6 thanh ngang dudi c i a  khubn. (H5 - 7b. c. d. e, f - H5 - 8) 

3) -C6u tao cac loai c&a s8 khac : 

3.1 -C4a ch* (la sach) (H5 - 9a, H5 - 9b) 

- Ciia chdp dude dung dd che mua h&t, ch&n n5ng, kin daa n h m g  v6n dim bAo 
th6ng gio t6t. Cda chdp t h ~ d n g  dude ma ra ngoai nha, n6u la cda c6 2 ldp thi ciia chdp 
dude d$t d phia ngoai. Cda chdp c6n th~fdng dugc 15p dqng d cac phhng 6c co y6u cAu 
thbng hai nhu gac ldng, bgp, kho, tudng n6c d$u h6i ... 

- Cgu tao cua chdp c6 khhc v6i cua kinh ir ch6 kho6ng tr6ng giSa khung ~ U U C  lap 
tram bbi nhihg nan chirp bang go, kim loai hoac kinh. 

G6c nghiCng c6a nan chirp duuc chon trong kho6ng 45' - 60' tujl the0 d n g  khi h&u, 

Doi v8i nan chirp bing g6, b6 ddy c6a nan ch6p e = 1 - 1,5m tujl the0 chi& rong c6a 
chnh cua, khoAng cich giiia 2 nan ch6p V = 1 - 1,5e. 

Dd tang c u h g  kh6 nang thdng gi6, d6ng thdi ki5t hup liiy Bnh sing b d n g  khi hau 
n6ng, sir dung thu?n tien the0 yCu cLu t h g  llic trong ngiiy, mha ho$c c6 th6 d6ng kin thi 
nCn Bp dung cua chirp lgt. 

3.2- Cua so Iat : (H5 - 1Oa. v. d) 

- Cua s6 lgt c6 c6ng dung d$ l&y Bnh sang vB thdng gi6 t6t it choin ch6 llic mb, 
thich hap cho kho, phong vc sinh. 

- Cau tao cua so lgt cAn luu 9 cac di6m sau : Thanh giila cba khu6n cua s6 (ngu 
c6) so v8i c i c  thanh bon chung quanh cha khu6n c$n 1Bm ddy vB rang hcm met chlit d& 



18i ra phia ngoai nh5m tao thanh gd giot n ~ d c ,  gd chon nadc va ch6n gi6 6 khubn cho 
~ h A n  tren true quay b;d t r i  6 m6p ngoai, cho phdn d ~ d i  trqc quay thi 6 m6p trorig cda 
khubn. Nda phAn can11 cda b phia tren truc quay n&n ldy dai 11dn 1n0t it dd canh cda d6 
lot luc m6. 

3.3 - C d a  s6 ddy : (H5 - l l a .  b) 

- Khi d6ng ma, canh cda chi choan phdn khbng gian trong pham vi 18 cGa, khbng 
anh h&ng ddn khbng gian c6a phhng dc n h m g  18 cda bi thu hep s6 hall chd di$n tich 
thbng gi6 va ldy anh sang. Dd kh6c phuc thi c6 thd ap dung kidu cda ddy vui canh xdp 
hogc ca"u tao ddu canh vao t ~ d n g .  

- H ~ d n g  d6y cda c6 thd ap dung the0 cach ddy 1811 ha xudng hoac ddy ngang qua 
lai 2 hen. D6 giup vi$c ddy cda d ~ q c  nhe trong t r ~ d n g  hgp canh cda rong 16n thi c6 thd 
cdu tao them h$ thdng ddi trong dd nang canh hosc dgt banh xe l8n trong r5nh truut 
treo. khi cdu tao cda sd ddy cAn dgc bi$t quan tam ddn vi t r i  dgt cac gd kin gi6 va chdng 
th6m giQa khubn canh va 2 canh. 

4)- Ca"u tao cda s6 khudn,  k h u n g  thep hoec n h 6 m  : 

4.1 - H i n h  thdc va dec didm : 

T6ng quat vd hinh thdc cda s6 khubn, khung thep d ~ u c  cgu tao gidng nhu cda sd 
khubn khung g8 v6i khudn cda c6 djnh, khubn c6 canh dbngmd, quay difng, quay ngang, 
d6y hogc kko c6 ddi trong v i  c6 thd lam cda 1 ldp, cda 2 lup ... 

CBa s8 khubn khung th6p gia thanh t ~ m g  ddi cao, k i  thugt chd tao c6 phAn phdc 
tap h m  cda g8 n h m g  n6 co nhidu IIU didm vd v h g  chAc bd l$u, phbng hba, phbng dm 
~ 6 t  t&, khbng bj bidn hinh va d6ng chgt khit. Ti& ki$m khubn va khung thep nhb gon 
nen di$n tich tidp nhon anh sang qua cda 16n h m  nhidu so v6i cda khubn khung g8. 

4.2 - C6u tao : (H5 - i2,  H5 - 13) 

. a- Thep dung lam khubn va khung cda 1; nhiing thkp dinh hinh chQ Z, T, L va I 
dude lien kdt ndi ghkp v6i nhau bang cach han, tan dinh cho cda thbng thudng. Ddi vdi 
cda c6a nhh cao c6p thi d ~ g c  dung thep hinh dgc bi$t hogc tbn d$p hinh. 

b- Lien k6t khubn cda vao t&ng co thd bang cach gAn tr&c cac bet sat hay thep 
tr6n c6 duei ca vho khubn, cach khoang 30 - lOOcm 6 thanh ddng, 50 - lOOcin 6 thanh 
ngang t6y the0 chidu cao va rong c6a khubn cda. 

Trtfung hup xay nha chda 18 cda t r ~ u c  thi bdn b&n t ~ d n g  dd lai cac 18 ch6n cac 
thanh thep g6c, dung v3a ximilng nhet dAy cac 18 h6 va khe 6 4 chung quanh dd cd djnh 
khubn cda dBng thdi s6 lien kdt khubn vao cac thep goc bang dinh dc hogc han di6m. 

c- Cdu tao kin gi6 v i  chdng thdm, thoat n ~ d c  dong gi3a t ~ h g  va khubn, giiia 
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khubn va canh b5ng cac thanh nep va t6m chhn. C6u tao ch8ng thdm, ch8ng rung gida 
2 canh, gida khung canh va kinh bang cac thanh nep va dem cao su. (H5 - 14a. b) 

5- C&u tao cda s6 nhi6u likp : 

5.1- Mo tA chung : 

a- Tuy the0 yeu c iu  sd dung ciia ph6ng 8c ma cda s8 c6 thd lam nhi&u ldp, thbng 
dung c6 2 Idp gdm : 

- Ldp cda kinh va ldp cda chdp. 

- Ldp cda kinh va ldp c3a l ~ d i .  

- Ldp cda kinh va ldp cda sao cu8n. 

b- Hiilh thdc d6ng mb : (H5 - 15, H5 - 16) 

I 
- Trudng hqp 2 ldp cda d&u ind vao trong nha : cacv thanh gB cdu tao khubn cda 

c in  c6 ti& diI$n t u m g  ddi ldn, hai gd d&u h ~ d n g  v& phia trong nha. Dec didm ciia t r ~ d n g  
hqp n iy  la ban ciia khung cinh ldp trong ldn h m  b i n  cda khung canh ldp ngoai. Khi 
khoiing cAch gida 2 ldp cda t ~ m g  d8i ldn, c6 thg lam 2 khubn det rdi nhau trong 18 cda. 

- Trui3ng hqp mat ldp cha mb vao trong nha va 1nat ldp cda inb ra ngoai, la trlfdng 
hqp k11a plld bign, gd l6in d$t canh ciia 2 ldp cda d&u c6 b 2 met trong va ngoai ciia 
khu8n. Khi khu8n cda tGdng ddi ldn va c6 dii ch8 thi c6 thd bo" t r i  th6m ldp chdn song, 
hoa sht bio ve hoec mat ldp cda l ~ d i  det h gida 2 ldp niy. 

5.2- C6u tao cac 15p cda : 

a- Cua so" Eztdi : (H5-17) 

-Khung canh cda th~fdng dGdc lam b5ng gB, cGng c6 thd b&ng th6p hay nhbin, ldp 
b phia trong hoec phia ngoai cda kinh va d6ng mb d ~ q c  hoac co" dinh (khi dgt phia 
ngoai), vgt lieu trhm khoing tr8ng gida khung canh d ~ g c  diing bang l~fdi thhp, ddng 

I 
hogc chdt dde vdi 18 thoang c6 c6 tuy the0 y6u ciu s d  dung nhU bao ve, ng8n ch$n ruBi - 
mubi .... 

-Loai cda lu.di c6 trong l ~ q n g  nhe, chiu lgc gi6 nho cho 11611 ti& diQn cat than11 
phAn cdu tao kllung g8 t ~ d n g  d6i 11116, c6 thd dung c6 20-30 X 45-50min. 

b- CGa sao cu6n : (H5-18a. b.c). 

Loai cifa t h ~ d n g  dGgc 1Ap det 6 ldp ngoii nh5m bio vI$ cho ldp cda kinh b6n trong, 
ddng thdi cGng gid nhiem vu che chAn n6ng mGa, thich dng vdi thay ddi ciia khi h$u 
thdi ti&. 

Cda stio cud11 dGdc cdu tao bang chch gh6p cac thanh g8 m6ng lien k6t vdi nhau 
nhu manh sao c6 chda khe hh hoec kin, toan b0 cda c6 thd d ~ g c  chdng len hosc lila 



gida 2 thanh thep hinh chd U dd cuqn gon quanh mot truc d$t b phia tr&n d6u cda c6 
L- . 

b6 t r i  hop chd. Tuy theo y6u cdu xd dung ma thbp hddng 'dhn d$t b 2 b&n thanh dung 
cGa 18 cda the0 3vi t r i  : b inbp trong, mbp ngoai hosc b gida (thddng d6 bi ket). (H5-18b). 

61-Cda s6 khdng k h k n  : 

Nhhm dd ti& kiem g6 host thbp n&n bo ph$n khubn cda khbng thqc hien ma 18 
cda chi co bQ phan canh. 

- Trddng h@ ndy, phu kign lam truc quay d8 dang mb cda la b i n  16 s6 ddgc lien 
kQt vao tddng bang 2 phdcfng cach : 

BAn 16 li&n k6't trqc tigp vao tddng bhng cach chda 18 dd sau d6 chkn gach va trat 
vda xim8ng. 

Host b i n  16 ddqc chbn vao m6t khdi betbng duc sErn c6 kich thddt nhd mot vi&n 
gach (55x105~220) d6 tlqay th6 cho vi&n ggch xay lai vi t r i  dat b i n  16 b tddng. 

- Cac ph6n tudng'bdn chung quanh 16 cda phhi ddgc xhy t6 bhng vda inac cao va 
d6 thay khubn can tao gd ldi l6m the0 dung qui cach c$u tao khubn nhhin dim b6o kin 
gi6 va nddc mda khbng th6 len l6i vao b&n trong khi cda dong. 

3. - C&U tao c k  di 

I.- Yeu cau va phiin loai : 

Do yCu cdu sir dung c6 khdc biet khd r6 net giiia cira di vh cira s8 18 b ch6 tao di&u 
kien th6ng luu di lai cho nguzri vh v+t, nhung sC tujl 16c hogc c6ng nang c6a phbng 6c 
m8 sp  kitn nhy SC han chC hogc ngan chan. Do 66 mh cfiu tao cBc bo phgn cira di dbi hbi 
vira phAi c6 khA nang bao che b vi tri y6u nhfit c6a t u h g  tai 16 cira, vira dAm bAo yCu cdu 
cdn thiCt c6a mot kgt cca"u dong t h u h g  xuyCn hun cira sd. 
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11- Yeu cau chung : Khi thi6t kkC cira di, cAn bAo dim c8c yeu c$u vC chirc nang v& I chia chc ph 

sir dung nhu sau : trugt the0 : 

1.1-.Chirc nang : 

a- Ciao luu : Lh chirc nang ch6 ygu, phuc y mbi lien he giiia kh6ng gian bCn trong 
v8 bCn ngohi c6a ki6n truc nhhm tao di$u kitn thugn tien trong vitc di lai vh chuygn vgn 
giiia cdc phbng, giiia hhnh lang vh cdc phbng, giiia trong vh ngohi nhh. Ngohi ra cira di 
cbn c6 t6c dung th6ng gi6 vh lfiy Bnh sBng. 

+ Canl 
tign h m .  

+ Canl 
d6ng inh d2 

b- Ngan chan : Lh chirc nang c6a mot thhnh phdn thich nghi v6i diCu kien khi nha dd xe. C 
hgu, cira di  cdn dAm bAo cBc yCu cdu nhu cira s8 nhung cdn quan tAm hun v& sp bCn nhdm, cda I 



ch5c va an toan khi d6ng m6 cda. 

1.2- St? dung : 
'I 

- S6 l q n g  cda va chidu rang cda phAi dAm bAo nhu cAu di lqi, thoat hidm va v$n 
chuy$n trang thi6't bi vat  dung ra vao dude nhanh chong vi d6 ding. 

- Vi t r i  cda cdn dude chon hqp ly, dong m6 thuo tien chie"m it dien tich nhdt, 
khdi~g an11 h d n g  ddn viec bo" t r i  d6 dac v+t dung trong ~ h 6 n g  6c kd c& viec di lai, va 
phgn khu chdc nGng trong phbng. 

- Ngoai ra, cdu tao cda di cGng phAi dAm bho my quan cho chinh bhn than cda , 

cung mat dQng cdng trinh, thi cbng v i  bho tri d6 ding, ddng thbi vdi y&u cAu cach am 
do c11di1 dong sinh ra khi d611g m6 cda. 

21- Phan loai : 

2.1- Theo vat lieu : C6 thd phAn thinh chc loai : cfia g6, &a thep, cda nhdm 
chdt ddeo, thuy tinh ... 

2.2- Theo nhiem q : G6m cac loai cda di v i  ng8n kin nllu cda bAn, cda pand, 
cda kinh, ciia di va cach nhiet gid nhiet, ciia di va ngan thoang nhu cda chap. cu'a di 
va cach am, cda di vh cda s6 (cda sd di), cda thoat hi6m. 

2.3- Theo phuang cach dong m& : 

- Cifa in6 1 chi& : Truc quay thing ddng, h u h g  vd ra ngoai ,iha ho$c md vio 

trong tbeo y&u cAu sd dung n h m g  cda thoat higm, cda ra vao chinh cha nha nhdt thi6't 
p l~ai  in6 ra ngoii. 

- Cha 1116 2 chi&u : Thdhng d ~ d c  dung 6 ndi cbng cang, ngu'di di lai nhidu va trong 
chc phong co trang bi he th6ng didu hba nhiet do. 

- Cda ddy truljt : Viec dong m6. cda khong chie"m dien tich va khdng gian c6a 
pl16ng nhu'ng cAn bo" t r i  rn i i~g  t ~ b n g  cho cach im,  t h u h g  d w c  dung trong viec ligiin 
cl~ia cac pl16ng da dung, cda n h i  kho, xudng, cda ph6ng chay ch$n lda. Canh cda ddy 
trudt the0 2 cach : 

+ Canh cifa dadc thigt t r i  banh xe lam tr&n dubng r$y dgt tr&n dAu 16 cda s6 thugn 
tien hdn, 

+ Canh cda truqt the0 s5t h u h g  dAn dgt ddng va cb thie"t t r i  dBi t r ~ n g  d i  giup 
dong in6 dk dang. 

I 

-CGa ddy x6'p : DGng khi 16 cda rang Ian, ngGn chia phbng, cda hing, n h i  kho, 
nl~ii d6 xe. Cda co cdu tao met xgp bangda hosc vAi hay ghep nhi&u canh bhng g6, thep, 
nh6in, cda xgp song sAt. 

- Cua quay : Loai cda c6 cdng dung cach ly, gi3 nhiet ngan gi6 lai111, hdi nong, bui 



lha tir ngohi vho, dong thbi vdi viec han chC Iuqng ngubi qua lai. Cira c6 cau tao phirc 
tap, t h u h g  duuc dhng trong c i c  c6ng trinh ki6n truc cao cap nhu khich san. 

- Cua cuon : Dhng d i  b60 ve cira hhng c6 mat kinh trung bhy rong, cira gara, cira 
kho. Tujl the0 vi tri vh yCu cau sir dung mh tau tao cua cuon thoing hoac cira cuon kin, 
chng vdi viec dat thCp hudng d5n vh hop che dau be  phgn cudn cho thich hap. 
(H5- 19a.b; H5-20). 

31- Tham so kich thudc : (H5-21) 

Kich thuuc cira di phu thuoc,c6ng dung cira vh yCu cau my quan. Trong ki6n truc d in  
dung kich thuuc cha cira duuc chon the0 yCu cau di lai vh th8ng thoing vdi chi& cao 
c6a cira, thap nhat cfing ph6i d i m  bAo cho ngubi ldn doi mfi di lai kh8ng bl tru ngai 
t h u h g  tir 1,8 - 2, lm. ChiCu rong cira d6m bAo ven chuyin trang thiCt bl ra vho phbng 
duuc d& dhng vh yCu cau vC thoit ngubi. ChiCu rong cira duuc chon cho t r u h g  hap mot 
cinh Ih 0,65m : 0,70m : 0,8m : 0,90m. Chi& rong cira c6 2 cinh 18 1,20111 - 1,40m. 
ChiCu rong cira 2, 10m i p  dung khi cua c6 4 cinh. 

T r u h g  hap chi& rong cua q u i  ldn so vdi chieu cao cua d6 tao c im  giic c in  doi 
dong thbi de lay inh  sing vh th8ng gi6 chung ta b6  tri them cira s8 him hoac cua so lgt 
vdi chi& cao khoang 50-60cm. 

11.- Cau tao cac bo phan cua di : 

11- Khuon cua go : (H5-22) 

Khic vdi cira so c8c bo phgn cau tao khu8n cua di gom 2 thanh dimg vh 1 thanh 
ngang trCn, nCu cha c6 nhieu cinh thi sE tu3 t r u h g  hap mh bo tri them thanh dimg d6 
chlu quay mu cira vh thanh ngang trCn. 

1.1- Kich thudc tiet dien : Cic be  phgn 3 b6n cha khu8n cua c6 ti& dien 1oi Ibm 
giong nhau vh duuc chon the0 mot kich thudc bang nhau t h u h g  lh 6 x 8 , 6  x 12, 8 x 14, 
8 x 16, 10 x 1Ocm. N6u dien tich lo cira ldn thi tiCt dien nhy sE duqc chon thich h g .  G c  
thanh dimg can du trh d8i thCm 1 doan d& ch8n s iu  vho nen 5cm. 

1.2- Lien ket vao tuirng : Viec lien kCt khu8n cua di vho t u h g  cfing giong nhu lien 
k6t giQa t u h g  vh khubn cira s8, v6i qu i  trinh l i p  dung the0 2 phumg cich : hoac dung 
khu8n cira truuc khi xiy lo cira ho$c lap khu8n cua sau khi xiy lo cua. 

Doi vui t u h g  x iy  hoac duc can toi thi6u 2 diim lien k6t v h  t u h g  cho moi thanh 
d h g .  T r u h g  hqp khu8n duuc dat s i t  t u h g ,  can x9y thCm mot kho6ng t u h g  > lOcm d6 
chon phu kien liCn k6t duuc d5 dhng dong thbi cfing d6 b6o ve tay nam cho cinh cira 
Iuc mu. 

C i c  ph$n go cha khu8n cua ti&p xuc hoac ch8n vho t u h g  hoac nCn can ph6i duqc 
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tgo ranh dd g6 co ng6t va san qubt ch5c phbng dm va chdng m6i mot (bitum). (H5-23). 

Canh cha du-uc c$u tao bhi cac thanh ngang t r h ,  giiia, d ~ d i  va thailh ddng 2 b&n 
hgp thanh khung canh va b6 ph$n tyram hit 6 giiia khung c6 thd bang kinh, la ch6p, 

2.1- Khung canh : Chi& day c6a cAc thanh g8 lam khung thdung d w c  c h ~ n  
trong khoang 4 4,5cm. Ban r$ng c6a chc thanh nby s6 can cd vao hinh thdc cda can11 
cda ma quye"t djnh. CAc thanh ngang phia tren va 2 thanh dndg b6n th~fung bang nhau 
rang 8 10~111, thanh gi3a ngang tAm tay va than11 ngang du'ui cung u vj the" t h t i n g  bi 
va chain 11611 cdn song hun td 12 20cin, ngoai ra dd b&o v$ cbn d w c  boc then1 illot 16p 
kin1 loai llhu' nhdin, d8ng hoac mica, chdt dde. 

D6i vui cda di ra vao ngoai nha, cbn c6 cdu tao gu u ngach cha canh cda 11611 lam 
chch in@. 11611 tit 6 lOcin, nh5m inuc dich khi lam v$ sinh cho nha td troilg ngohi d ~ ~ c  
dk dang. (H5-25a.b) 

2.2. - Cau tao bo phan tram bit : 

- Cua pano : dung g8 ban hay go d in  day 12cm ghCp p h h g  vho khung bang cich 
lua vho rinh vh d6ng nep chan. (H5-26a.b). 

- Cua chdp : dung nan chdp bang g8 gh6p nghiCng 45' nhu 6 cua so chdp co" djnh 
hoac c6 thd diiu chinh lat the0 yCu c$u su dung. 

- Cua kinh : t h u h g  dhng kinh dAy 3mm hohc l h  h m  vB duqc ghkp vho khung nhu 
cua so, phan dubi cua chnh cua tir mat n&n lCn khoang lOOcm t h u h g  duqc ghbp pan6 
hoac nan chdp. (H5-27). 

- Cua go d8n cach Am : Loai cua duqc gnCp go drin c6 3 - 5 16p vho 2 mat bCn cSa 
khung cfinh c6 suim tang c u h g  b giQa. D6 kh6ng khi c6 thk l ~ r u  thdng, bio dam kh6 
thofing bCn trong than crinh, cbn b6 tri cAc 18 thdng hai 06mm 6 cAc thanh ngang vh 
s u h  trong khung. (H5-28a.b). 

Cua go diin bang phang, dep sach nhung d8 bi h6ng nirt khi gap dm udt hohc ning. 
Khi c6 yCu cAu tang kha nang ciich Am thi c6 th6 chkn v8o gi3a chc khoang tr6ng bCn 
trong than cua bang chc v$t lieu cach Am nhu dam bho kp, thdm sqi khorin, tham s 4  thuf 

I tinh hoac ph6 nCm boc vii, da 6 mat ngohi. (H5-29). 

I 2.3- Canh cua khong khung : 

- Bang go : 18 loai cua go d m  gian nhat, t h u h g  duqc dung cho cac nhh kho, chc nhh i 
c$p thfip. Cinh cua duqc c$u tao b6i c i c  van ghCp dimg tren cric thanh ngang vh ch6ng 
ch6o the0 hinh chil Z, cho nCn cua nhy cbn duqc goi 15 cua ch3 Z. D6 bao dam ciinh cua 
khong bj xe luc ddng mb, c$n dat h u h g  thanh ch6ng vh vj tri bat bHn I& gong dling 

1 cfich. (H5-30a.b). 



- Bang kinh hoac chdt dGo : Toan bo cinh c6a d ~ d c  thgc hien bang mQt tdm kinh 
(thiiy tinh kh6 bd hosc thGy tinh c6 c6t thQp) host bdng chgt deo. B6n 16 v i  kh6a sZ 
d ~ g c  bAt trqc ti6p vao canh. Loai cda d ~ d c  dung d nhh cdp cao host kho x d n g  dsc biet. 
(H5-3 1) 

3)- C6u t90 c6a di bAng thep - nhom : 

Cda di vdi khu6n va khung bang thQp ho@c nhbm dUgc cdu tao t ~ m g  tg nhu cda 
s6 cung vet lieu nAy. Tuy nhi6n c6 vai y6u cAu ri6ng biet cAn quan tAm khi thidt ke" la : 

- BS, phon tram bit khoing gida khung ciia canh c6 thd dung t6n d6y 1 3mm dd 
boc 1 ldp hosc 2 ldp hay l6p kinh vdi nep dem cao su 

- Vdi loai cda di cach nhiet, giB nhiet c6u tao bang thQp hosc nhbm, c6n chkn 
trAm vet lieu cach nhiet, chiu nhiet d giBa 2 ldp t6n chiu nhiet boc d 2 mat ngohi c6a 
khung ~Udn cinh cda. (H5-32) 

4)- Ca"u tgo cac lo9i c6a dec bi$t : 

4.1- Cua ddy (H5-33a.b) 

4.2- Cua cudn (H5-34). 

4.3- Cua quay (H5-35a.b.c.d.e). 

4.4- Cira x&p (H5-36). 

(Hinh vZ minh hoa chi tiC't) 

4- Cic phu kicn lien k6t vh bAo ve. 

1.- Bo phan dong mb cSa : 

1) - Bin  Ie : Phu kicn lien kC't giila cinh cua vh khu6n cua gilip van hhnh dong mb 
cinh cua duqc d6 dhng. 

hhnh bang ( 

D& tien 
(luc mb sZ 
quay c6a kil 

2)- Cac 

- Tay cl 
trCn hoac th; 

- Chiit c 
dimg bCn c6 
thanh ngang 

- Bdnh x 

11.- BO p 

1)- eke  
vu6ng g k ,  k 
12 - 14 - I t  
bat kre - m8 

2)- Bat s 
cho I thanh c 

3)- Dinh 
dung cdc c8 : 

1.1- Kich t h ~ d c  : BAn I& c6 nhi$u c8, t u j ~  the0 t r u h g  hqp mh i p  dung : I 
- Cira s8 t h u h g  dung c8 8 - 10 - 12 - 14 - 16cm. 111.- Bo i 

Cic c h  c6 chi& cao > 1,80m thuhg  m6i c6nh bit 3 bAn 16. Be phan c 

1.2- Phan loai : Bin 1C c6 3 loai chinh gdm : 

- BAn I& ciii dung cho cira c6 khu6n. (H5-37a). 

- Bin 1& g6ng t h u h g  dung cho cua kh6ng khu6n (H5-38) 

- Bin 16 bat dung cho cua mb 2 chi&. 

Ngohi ra cbn bS, phgn d6ng tu dong van hhnh c a  khi hogc d6ng mb tu dong v!n 

cdnh cua tm6 
van dat b do c 

D6i vdi ci 
kh6ng bl wh 

2- Then ( 



hinh bang quang dien. (H5-39) 

De tien viec l i p  bin 16 vio khuan v i  khung chnh cira, cdn phiin biet loai bin 16 phii 
(16c mb s l  cung chi& quay kim ddng hd) va loai bAn 16 trhi (l6c mb s l  nguqc chi& 
quay c6a kim ddng hd). (H5-37b). 

2)- Cac bo phan khac giup dong mu cira duuc ke la : (H5-40) 

- Tay chong ho?c kCo dung cho cira s8 mb c6 truc quay ngang dat b thanh ngang 
trCn hoac thanh ngang du6i c6a khung canh cua. 

- Chot quay dung cho cira sd lGt c6 truc quay ngang dat b giiia chnh trCn 2 thanh 
d h g  bCn c6a khung chnh cira. Hoac cho cira ma c6 t y c  quay d h g  dat b giiia chnh trCn 
thanh ngang trCn v i  dudi cua khung chnh. 

- Bhnh xe liin trCn r2nh hoac thCp h u h g  d3n dung cho cua ddy true,  ddy xgp. 

11.- Bo phan lien ket : 

1)- e k e  va T : B6 phGn dung d6 c6ng c6 chnh cua gii.3 cho khung chnh cua lu8n 
vu6ng g6c, kh6ng bi6n hinh. Tujr the0 kich thudc c6a khung m i  dung chc c6  ti3 8 - 10 - 
12 - 14 - 16 - 18cm v i  duqc bat vio mat khung b phia trong nh i  d6i v6i chnh cira c6 
bat krC - m6n thi cAn djch vi tri Cke vio trong dd chira ch6 vira d6 bat chup krC - m6n. 

2)- Bat sat : B6 ph$n dung dd lien kgt v i  sdn djnh khu6n vio tudng t6i thieu 3 bht s i t  
cho 1 thanh d h g  cha khu8n cira di. 

3)- Dinh vit : Dd lien k6t chc loai phu kien vio khu6ng v i  khung chnh cira, thudng 
dung chc c 6  : 

3x 15 - 3x20 dung lap Cke, T vio cira sd. 

4x30mm dung lap Cke, T vio cira di. 

4x40mm dung lap 8 khoh, krC-m6n. 

(H5 -4 1 ) 

111.- Bo phan then khoa : (H5-42) 

I 1)-KrC-mon (th6ng hdng) : 

Be ph+n c6 ta'c dung c b  dinh ca'nh cira vio khung cua duuc lap b phia trong nhi  cua 
chnh cira trudc d h g  sau dbi v& c h  ssd, vB chnh d6ng trudc mb sau d6i vdi cira di. Tay 
van dat b d+ cao 1,50m tu m$t n&n doi v6i cira s8 v i  0,80 - l m  d6i vdi cira di. 

D6i v6i cira ssd chot thi chup b 2 dAu krC-man nCn bat lui v io  1,5cm d6 khi d6ng 
kh6ng bi w h g  glr khu6n cira. 

2- Then cai : Bg ph$n duqc dung thay cho krC-man. Then chi ngang dung cho cira 



1 can11 - then cai doc liip 6 tr6n va du'lri dung :ho cda 1 can11 hoQc nhi6u canh. 

3- Khba : 0 kh6a s6 tuy lo@ ma du'dc lap Am trong thnah ddng c i a  khung cAnh hoac 
b8t 10 ngoai vi t r i  ddu ngoai gi3a phia h&m cda. Thsng thu'dng 6 kh6a du'dc lAp vho canh 
cda be11 p11Ai d6i vdi hu'dng di vao nlla. 

Ngoai ra  do"i vdi met so" loai kh6a, cAn phi i  ph5n biet du'dc trai phAi \uc liip dat vao 
canh cho phu hdp vdi viec m6 ddy hoac mb kbo. (H5-44) 

1V.- B@ phen b&o ve : 

1)- B i o  v+ twc tigp khudn, khung canh c6a : 

1.1- Tay n8m : 

Giup dbng mb cda duqc d6 dang, ddi vdi cda ldn, nQng- Do"i v6i loai cda thoat hidm, 
tay n6m L,& hqp vdi mb kh6a ttf dong. (H5-43) 

1.2- Moc gio va chan canh : 

Bo phGn co t ic  dung c o  djnh canh cua b vj tri mb cira, doi v6i ccira so thi dinh khuy 
duqc bat rnoc, rnoc thCp bat vao khu6n doi v6i cua di rnoc thCp bat vao go ch6n san b 
t u h g  (H5-45). 

1.3- Phong chong hu muc : 

Cac bo phgn cha cha noi chung duqc cA'u tao bang go thCp, nh6m d&u cAn phhi bao 
phu hoac son quCt mot 1dp bho ve trudc khi lap dqng vio lo cira nham phbng chong am 
muc hoac ri s6t nhat la b c i c  b& mat va vi tri ti6p xlic v6i t u h g  vach hoac truc ti6p vdi 
n h h g  dong cua thay doi thbi ti& v i  n h h g  va cham trong qua trinh thi c6ng. Dong thbi 
d6n giai doan hoan thien, toan bo cua c$n duqc bho ve the0 ky thugt son hoac dinh 
vernis. 

2)- An toan su dung : 

Bao gom c i c  bo ph$n duqc ci'u tao d6 k6t hhqp mot cach h13.1 c a  vdi cira nham bho 
dhm c i c  nhu cAu : 

2.1- Phong chong long tham : Bang cich dung hoa hoac lu6i thCp gan c6  djnh vio 
khu6n hoac khung cinh cua hay ca"u tao them mot ldp cira ngan cich thoang. 

2.2- Che chan nhin to mo : Bang cich dhng cua co ch6p let hoac bo tri treo min 
cira hay rkm, s i o  cuon bang n h h g  ti'm m8m. 

2.3- Che chan nang choi va buc xa : Bo tri min  cua dAy hoac mong, manh sao 
cuon, kCo hoac chdng, he thong tA'm che chan bang nh6m, chA't d i o  dat nam ngang, 
thang dimg c o  dinh hoac c a  dong nham dAm b8o muc do che chan tuj, llic trong ngiy v i  
mua. (H5-46). 
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Chlrdng 6 

CAU TAO SAN NHA 

$1.- Khai niijrn chung 

1.- R o  phan'chinh : 

Shn nhh lh bo phgn nam ngang duuc cau tao d6 phAn kh6ng gian ciia nhh thhnh chc 
tang I$u nham tang diCn tich sir dung Zr n h h g  cao trinh khhc nhau trCn cbng met dicn 

Sin nhh duuc tau tao v6i ba be phgn chinh : 

1.1- Ket cau chiu luc : 

G8m dam hoac d i n  bang go, thkp, bet6ng cot thCp vh chc tau kien chkn kin kho6ng 
trong giQa ciic d$m, hoac chc tam panen hay tgm dan dlic san. Tohn bo s in  ghc 1Cn d$u 
t u h g  chju luc hoac khung chiu luc vh khdu do sE tuj, thuoc v$t lieu cgu tao kgt cgu. 

1.2- Mat san (Idp phu) : 

Cau tao bC mat hohn thitn dat tren tang k&t tau chju luc hoac trCn t$ng ciich Am hay 
trCn I6p chong tham, duuc thuc hitn v6i vat lieu 16t mat nhu gach, viin go, chat ddt... 

1.3- Tran san : 

Be phgn duuc cau tao Zr be mat du6i ke't tau chiu Iuc ciia sin, nham muc dich tang 
c u h g  kh6 nang chch im,  chch nhiet vh lhm cho be mat du6i ciia s in  duuc phhng the0 
yCu C$U my quan vh vt  sinh. 

Ngohi ra tuj, the0 yCu cau sir dung mh trong ke't cau shn cbn c6 b6  tri xen 13n trong 
ciic be phgn chinh chc l6p nhu : 

a. L6p chong tham 

b. L6p chch nhict 

c. L6p chch Am 

d. L6p ciich hui 

d. L6p 16t : thuc hien khi shn n iy  truc ti&p trCn mat dat nham tiic dung truyCn t6i. 



2. YBu cgu cd bin : 

S i n  la k6t CAU chju lqc dBng thbi lai la vach cdng lam cho nha c6 du dQ cdng va i n  
djnh chn thigt theo p h ~ d n g  ngang. 

P h m n g  an k6t c&u san va loai san phai dqa tr8n cd sh la san chju dadc tdt cac tac 
dong cd hoc do n e b i  di lqi, do di chuy6n v$t dung, chuy6n djch v a ' v ~ n  chuy6n hang 
h6a, chdng chju tac dongxAm thqc c6a acit, ki6m ... Giam thi6u tinh dhn nhi$t va truy6n 
Am, thuan ti$n vi$c b&o quAn, ve sinh phong 6c. Do d6, d6 bao dam an toan va sQ dung 
tdt, C$U tao san c&n dap dng cac y8u c&u cd bAn n h ~  sau : 

2.:- Viing chAc : 

Ngoai vi$c san chju t&i trong c6a bAn thAn cung tLfbng vach dgt trqc ti6p l8n san, 
tlleo y8u chu phAn chia phong 6c k6t cdu chju lqc cda san con ph&i du sdc chju chh 
ngc~bi, dung cu gia dinh hogc chc thi6t bj mhy m6c phuc vu cho con n e b i .  Do d6 y8u 
cAu phai d i  c&ng 66 va 66 cdng, bao dam kh6ng bj gay, sap gay nguy hi6m cho nwbi  
va h a  hbilg vijt dung h ca t h g  tr8n va tAng d~fdi. 

2.2- Cach am va cach nhiet : 

Dk bao dam su dung tot, tho% mai, cau tao shn phai giAi quy6't tot van d$ cach Am, 
cach nhiet dk khi di lai, 1hm viec vh nghi ngui b cac tdng kh6ng bi Anh h u h g  13n nhau. 

2.3- Chong an mon va chong tham : 

Tujr the0 vi tri vh tinh chgt ssir dung b m8i nui mh cac y6u cdu c&u tao co khic nhau 
nhu : shn nhh thi nghiem hoa chiit thi phii quan tam d6n giai phap ch6ng xAm thuc : s in  
nhh ve sinh lu6n lu6n tigp xuc vui nuuc thi cAn cau tao ch6ng tham, ch6ng dm vh chju 
mhi mon. 

2.4- My quan va ve sinh : 

Lh yCu cdu khong thk thi6u nham dAm bao sir dung vh bHo tri san nhu 18 c&u tao mat 
shn phAi d& Ihm ve sinh, kh6ng sinh bui. 

3.- Phan loai : 

Tujl the0 vgt lieu xay d q g ,  vi tri vh yCu cdu sir dung, mh moi loai shn sE duuc tau 
tao the0 dac tinh hoac yCu cdu khH nang chju tai cba no. 

3.1- Theo vat lieu : 

Co thd phAn shn thhnh cac loai : shn g6, shn thkp, s in  bCt6ng cot thCp trong d6 s in  
bCt8ng cot thCp lh loai shn duuc sir dung ph8 bi6n hien nay. 



3.2- Theo vi tri va s 6  dung : 

- San tAng hhm, thng tret, tAng 1Au. 

- Sail d ~ d i  n6c, sari sAn thddng, bao ldn, loggia 

- Sail bdp, ph6ng ve sinh 

- San ph6ng th i  nghiem, ph6ng m6 ... 
(H4 - 2). 

I.- D+c di6m va pham vi s& dung : 

11- V@t lieu : 

KQt c6u chju 1u.c cua san bao g6m dAm shn v i  cac ba ph$n phu thuoc sdbn chju sail 
du?c dung bAng v$t lieu g6 - Cac p l ~ & n  khac 1111~ ch6m tram gi3a cac su.dn, n18t san c6 
t116 thtic hien b5ng g6 host cac v$t lieu khic n h a  gach, b&tbng ho$c thbp nh8in. 

G6 lain dAin du'dc ngAm t im h6a chdt ph6ilg muc, in6i inot quht h5c in l6n r . 6 ~  

diu  g6i1 g i t  hogc ch6n vao t~fhng. 

21- Dgc digm : 

Xugt phat t d  d$c t.inh cua vat lieu cdu tao ma san gd c6 nhdng u'u va 1111Lf~c JiGm 
1111~' sau : 

&I dikiu : 

" Nhe, ti6t giam duedc t r ~ i l g  l ~ n g  ban thAn cua sail 

4: I<hA iliing d in  h8i t4t, thu'c hi$n d6 va nhanh 

* Vi: sin11 va d6 lam dep. 

Nhu'gc digin : ' 

": D6 chay v i  kh811g b&n l A ~ i ,  do do c6 y&u ciu C ~ L I  tao cl16ng chay va xd 1y ch6ng 
1116i mot, myc cho gd. 

:I' C6 t116 bi rung nQu ghhp 116i lih8ng dung chch. 

* Kllg~i d+ cGa dim bj han chQ, sdc chju tai ctia sail khbng cao. 

31- Phgm vi SI? dung : 

a- S i n  g6 d ~ q c  ap dung ;i mi&n niii hogc 6 dja p l ~ ~ d l ~ g  c6 kha n2llg cung c6p g6. 

b- Sail cho n h i  tam thdi ho5c y6u chu shn c6 kha nBng dan h6i t6t n h ~ f  san sAll 



khdu, hogc sail cca cac c611g triilh dgc biet va kidn truc cao cip. 

11- Tham so" kich th~& dhm : 

1.1- Ti6't dien : Kich thUdc cua dAm cb quan he mot thi6't vdi nhip cua ddm. D6i 
vdi ddrn chinh t n  cb thd chon SO b6 the0 : 

(11 la chi& cao cua ddm, b la chi6u r6ng cua d6m, 1 la nhip cua d6m). 

D6i vdi ddrn phu, tuy t r ~ d n g  hdp cu th6 ma cb thk chon tidt die11 the0 cb 5x10, 
5x15,5x201 5x25 va 6 x 1 2 , 7 ~ 1 4 , 7 ~ 2 0 , 8 ~ 1 6 .  

1.2- Chi6u dai : pl1q thuoc vao kich t h ~ d c  g8 xe cb s5n b thi trU'dllg. Chi6u di i  cua 
dBln phq thudng d ~ d c  chon trong khoang 3,5111 dG'il4,2m. 

21- Bo" tri d6in : 

2.1- Nhip dam : 

a- T r u h g  hap phbng co chi& rong 4m, s8n chi can bb tri mot he thong ddm dat 
the0 chi& ngan nhfit cua phbng vdi khoang cich giCia c i c  dam 40 - 60cm t h u h g  18 
50cm. 

b - T r u h g  hap phbng co chi& rong 4m, s in duqc bo tri the0 2 he thong dam gom 
dam chinh v8 dam phu. Trong do dam chinh dat the0 phumg ngan nhat cua phong, 
khoang cich gitia c ic  dam chinh la 3,30m - 4m. 

2.2- Yeu cau : Khi bo tri dAm s8n can quan tam de"n c ic  yCu cau : 

l a- Bio dam chong m6i mot v8 muc vdi bien phip xu  19 thich ding. 

1 b- Phumg l i t  vin mat s in  song song vdi hudng chiC'u sing nham loai tru hien tuqng 

I 
gqn song kh6ng dep b mat s8n khi vin l i t  co ng6t sinh cong vCnh. 

, c- T r u h g  hap s8n nh8 c$n chira mot 18 hay mot khoing tr6ng d8nh ch8 cho cau 
thang, 6ng dAn khoi 12, subi hoac 18 bgp, 6ng th6ng hai hoac ong thoit do phe" thii ... thi 
chn b6 tri c i c  dam b vi tri niy th8nh mot he th6ng v h g  chac co ke"t hqp vdi viec phbng 
chong chiy cho sin. (H4-3; H4-4). 

31- Lien ket dam san : 
I 

Tujl the0 loai v8 vi tri m i  dAm sin co th6 g ic  ICn dam, hay g ic  1Cn cot hoac dam gic  
1Cn t u h g .  

I 3.1- Dam gac Ien cot : 
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a- mrn guc 18n cfit g6 : ap dyng kidu cach li6n k6t gida dam va cot the0 k6t cAu 
khung gd - Tuy nhi&n cAn luU y 2 tru'dng hdp .,au : 

al- DL]:: dtin d6 : Vdi ddrn ddn giin,  khi c6 yeu cdu chju t i i  ldn thi h bell tren 

dAu cot, tai ch6 ndi hai nhjp dAm, cAn d$t them dbn dir (la doan g6 ng5n c6 ti& dien gAn 
b&ng dAm) dude lien k&'t vao dAu cot va b8t bii loll vao dAm. Chi&u dai ciia dbn dh dude 
chon b5ng 0,3 1 + 20cm (1 la nhjp c6a dAm hay budc cot). 

a2- Da^m li&n tyc : d6 b io  dam sq lien tuc tren didm gdi tqa d ddu cot khi ddrn c6 
nhi&u nhjp, thi bo" t r i  nhjp d6m co mbt thlia s6 d$t t r&n dAu cot dd n6i xen k6 vdi nhjp 
ddrn treo - Khi dung d6m lien tyc gh6p d6i thi c6 th6 b8t bu lon dd d h n  6111 dAu cot, 
dbng thdi bao dam cot du'dc lien tuc qua san. (H4 - 5 ; H4 - 6) 

b- DAm gac trGn cot gach hoec cot bGt6ng c6t thep : 

~6 dam b i o  cot chju lqc t6t1 dAm gac 161-1 vai cot va kl1611g n6n gac dAin 1a"n siiu vao 
ddu cot, s6 lain giim ti6t dien chiu nkn cua cot. De truy6n 11Jc d&u tr&n d8u cot, dudi vai 
cot n6n dung cac ta"m dein b6t6ng va C ~ L I  tao li611 k6t 611 din11 g6i tqa. Ch6 tigp giap gida 
d i m  va vai cot cAn lot gigy d6u ho@c chi d6 cl16ng dm va ch6ng d$p dAu dAin. 

3.2- Dgm gac lGn tu'hng : 

a- V i  trigac d6.m : 

al-  Trong ho@c tr&n d6u tildng : khi tudng tAng dudi d6y hdn tudng tAng tr6n ho$c 
khi tudng du kha n&ng chju lvc thi dA111 co th6 gac tnfc tigp vao tudng. 

az- Ngorii trldng : Ddu ddin gac 1611 phdn 11116 ra ciia bo phgn gi&ng tu'dng hogc ca"u 
t ~ o  vai tu'trng bgng dhmg8 duqc neo & vao t u h g C 6 c  ki6u n i y  chi' 6p dyng cho dAm 
phu, c6c dAm chinh van n&n dling hinh thdc ghc tr6n vai cot. 

b- Y6u c&u : 

bl- D6 bio  dAin ddu dhm k116ng bi myc thi cAn phai qukt hac 1'11 va chlia khe hd 2 
- 3cm va 16 tao thoang cho ph8n dAu dAm Gin vAo t~fdng. 

bv2- Dd li6n k6t t6t giila dAm vao tudng, can bd t r i  t h i p  ileo gid in6 ddu ddrn thd 
hai vio tudng. 

b3- Chi& siiu chBn dAm vAo tudng duqc xic  dl1111 theo di6u kien chiu 11611 cua kh6i 
xiiy. Sd b6 c6 thd chon khoing (0,6 - 0,B) 11 n h m g  kh6ng nh6 bdr, 15cm (h la chieu cao 
dAin). (H4 - 7). 

3.3- D6m phy gAc 16n d6m cbinh ; 

Dam chin11 c6 th6 b5ng g8, bhng b6tdng c6t thep ho$c b5ng tl115p. TGy bB rQng ciia 
ti& dien dA111 chinh 1nA c6 3 cach giai quye"t 

a- Gac xi6n he^: i p  dung cho truang hap ddin chin11 cb b& rdhe nho va bAne e6 



ho$c c6 thk gac the0 kidu n6i lien d6u c6 kh6u bdt 112 ph6n. 

b- Gdc n6i d&u : ap dung cho trdang hgp d6m chinh bang bet6ng cdt thkp c6 bd 
rang ldn h m  2 1611 bd cao c6a d6m phu (b/2 h'). 

c- Gdc pha3ng m@t : ap dung cho cac tru'lmg hgp mat tren hosc m$t dddi c6a d6m 
chinh v i  d6m phu b chng mot do cao, d6m phu kh6ng gac trqc tidp len dam chinh nli  
c6 thd gac the0 2 cach : 

cl- Gac tren vai d6m : ndu la d6m g6 thi vai du'gc lien kdt vao d6m bang bulon hogc 
s5t vai b6. Ndu la d6m b6t6ng c6t thkp thi c6 tidt die11 chd T hosc c113 L, chB t l~$p.  

c2- D6m phu s6 ddgc treo vao d6m chinh b6i dai b ing thkp. 

(H4 - 8) 

3.4- Y&u c&u k;G thuat gac d&m : 

a- Khi d6m chinh lam bhng g6 thi kh6ng ddgc kh6u bdt vi s6 lain giAm kha nBng 
chju lqc c<~a dAtn. Ri&ng d6i vdi dAm phu thi c6 th6 kl16u but nhullg kl16ng ddgc khgu 
qua' 113 ti6t die11 ciia d6m. 

b- Ddm phu gac 1&n dAm chin11 viri doan gdi tqa kl16ng du'dc < 6cm va cAn phii 
c6 chdt 11o$c din11 dia dd cd dinh ddm. 

c- d vj t r i  tidp xuc gida d6m phu va d6m chinh bhng bet6ng c6t thkp hay thkp cAn 
co hien phap c6u tao chdng inuc va c116ng d$p d6u d6m bhng cach 16t gisy d6u va chi. 

d- D6 bio dAm dn djnh thBng bang k11611g bi l$t va lu6n du'gc song song cho 118 dim 
khi chi& cao 11 c6a dim ldn thi ap dting bi$n phap gia cd bing cac than11 ch6ng chko, 
vhn g'll!g 1108~ th6p chBng gid, tach khoang 120cm c6 1 thanh. (H4-9). 

1111- Cau tao mat san gd : 

Mgt shn go thubng duuc 1hm bhng v in  go  day 4 - 5cm, duuc ghCp vdi nhau b ing  
mong vh dat tren ddm. B& rong cua vin  nCn han chg trong khoang 9 - 12cm dd trinh bj 
cong venh. N&u c 6  xh go  r5i Ihm n&n cho mat shn thi v in  c 6  th6 rong han vdi b& dhy 
2,5 - 4cm vh c 6  thd kh6ng phAi ghCp bing mong. 

I/- Yeu cau cua go van san : 

1.1- De  bao dam khong bj cong vCnh, cdn chon go  kho, kich thudc thich hap vh dat 
v i n  dung mat the0 thd go. 

1.2- Chon go cdng gdn nhu nhau dd met san chju mon ddu. 

1.3- Khi c 6  yCu cau vd my quan cao thi tuyin chon thCm v& mhu sac vh loai go  thich 

hap. 

21- Cach ghep van san : 
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Van s i n  l i t  sau mot thdi gian thu'dng co hien tu'dng hb hoac cong venh, gAy kho 
khBil cho s d  dung va kern i n j  quan, bui b$m si5 rdi xu6ng tAng d ~ b i  n6u kh6ng c6 tril l .  
DB tranh vA llan chi5 tinh trallg nAy thi khi lat van san phii lain 1116ng. Mong c6 thd 

lam theo kidu mang trhn, mang vudng v8i gAn bAng tre hay b5ng g6 chBm 6 giii'a theo 
cac kidu cach ghep nhu sau : 

2.1- D6i cgnh, m$ng h&m 1d6i ga don ho3c k6p hay c6t bec 

2.2- Mong ghep khbp gi; h6m. 

2.3- MOng 116m ch6t ladi ga vdi b& ddy luai ga b5ng 113 b& ddy van. (H4-10). 

31- Cach lat van san : 

Khi co yBu cAu my quan cao cho mgt san thi nBn k6t hdp mau s i c  cca gb vdi cach 
ssp x6p van lat san. Th6ng thadng c6 2 cach lat van sail : 

3.1- Van lat t h ing  g6c vdi ddm phu, song song vbi chidu anh sang cllinh va van 
san d,?t so le nhau b vj t r i  n6i vhn. Cach Iat nAy thdng dung, ti& ki$nl vii d6 tili cdng. 

3.2- Van lat the0 ki&u chii nhAn hay vdy rua, ki6u cach co phin  CALI ky, thi c6ng 
c6 phAn phdc tap tdn kein nhidu c6ilg. Cach lat nhy chi nBn dilng 6 n h h g  sail c6 yBu 
cAu in? quail cao nlld d phbng khach ti6p tAn, nha nghi mat v.v ... 

41- Van op chjln tu'ung : Nhgm inuc dich giup lau chui d6 dang khi chAn t&ng bj 
bAn. Van 6p chiin tu'ang c6 b& rang tli 15 - 20cin v8i mot can11 du-qc bao vat vii b5t dinh 
vit vho gach g6 chbn szn 6 chin  tudng. 6 g6c cb d6ng them ilgp g6 v i  ch2a 16 thbng hdi 
d6 tao thoang klli sail c6 trdn. (H4-12). 

1V.- Cgu tqo m&t tr&n san g 6 :  

TrAn g6 c.6 hai logi : t ran van ghep v i  trAn trat.  

11- Tr$n van gh&p : Mijt trAn ddqc g11C.p b5ng c ic  van gd dong dinh vao da dubi 
cca dAm sAn. Cac t&in van ghQp co th6 d$t sat vrio nhau hoac ghep chat vdi nhau bgng 
in6ng h6in l~rhi ga nhu 16t v6n sari. Vjil g11i.p trdn thuedng c6 kich thu-bc dAy 1,5cm, rong 
12cm hosc 18n hdn, dai tuy theo cach b6 t r i  dAin s in .  

21- Tr6i1 trat : Dude cgu tao b5ng chc thailh lati dong dinh vao dhmsan (llogc ddm 
trdn). Mst du'bi trat v3a v8i rdm hosc thgch cao ... TrAn trat c6n d tdc  lam b5ng cac me 
trAn (da t r a t  s5n vOa va dd kh8) dein di5n gac lCn cac nep gb dong ;ao b6n canh v i  dhy 
dAin sail, mat trdn hoan chin11 dufdc trat sau ci~ng.  Kich thufbc cGa than11 lati th&ng 
dudc ~11011 theo cb : dai lin, dAy 0,5 - lcin, r6ng 3 - 4cm vh dong cach n l ~ a u  td 1 - 21n. 

V.- C&c loai san g6 di6n hinh : 



Cdu tao san g6 c6 nhi6u kidu loai, m6i kidu c6 khac nhau v& dgc tinh, n h m g  v& dai 
c ~ m g  c6 thd ph8n loai the0 v$t lieu hosc the0 ki6u cach cdu tao : 

11- Phan loai the0 vat lieu : 

- Loai sail du'gc c6u tao b5ng g6. 

- Loai sail c6 k6t c5u hdil 11dp g6m gb va thbp hogc g6 va b&t8ng c6t lieu nhe. 

21- Phalz loai theo ki6u cach cgu tao : 

- San g6 dm1 giAn : b6 thyc hien n h m g  c6 th6 bj rung, khbng cach Am va kbm ve 
sinh khi sG d ~ ~ n g ,  ap dung trong nlla tam thdi hogc re ti&n. 

- San g6 phdc tap : Loai s i n  gb co kha nang cach Sin t6t va 1119 quan cao. Ap dung 
trong nha cao cgp hogc phong 6c dgc biet. 

(H4-14 ; H4-15) 

3 3.- C ~ U  tao san sgt thep. 

1.- DCjc dism : 

San thbp thudng dupc thuc hien trong cac nh i  c6 k6t ci'u khung sudn bang thep, 

ap dung ph6 bi6n trong ki6n tnic cbng nghiep va kign tnic d ln  dung dac biet. 

1.- Dac bi6m : 

- Dien tich san co kha nang phu rong hon nhung trong lupng san thep v6n nhe 

bang san g6. Chi& cao xly dung cua san thep van nhb hcrn san b6t6ng cb't thep. 

- San thPp kho chay, tuy nhiCn co the" bl cong va sdc chiu bi suy giHm duiri tac dQng 

cua nhiet 66 cao. 

- San co the" sil dung duqc ngay sau khi xffv d ~ g .  

- L & ~  rap d6, thi cdng nhanh, m6i li6n ka giua cgu kien ch&c va $n dinh hon san 

g8. 

- CCn bHo tri chb'ng ri set bhng san hoac bao che bhng b6tbng cho cac bQ phijn k6t 

c5'u s6t thbp cua san. 

- Gia thanh clia san thbp cao hon va t6n nhigu thep hon so v&i san b6tbng cb't thep. 

21 K&t c&u ch ju luc : 
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2.1- Bo phgn chiu lqc chinh cua san la dAm d q c  dung bhng thbp hinh I, U vdi cb: 
thcrung diing 100 - 300inm, va dot cicll khoing t d  0,40m dQn 21n tuy the0 kidu chch va 
vGt lieu tram ch&n giaa cac d6m. Chidu dai dAm nen chon trong gidi han  4 - 7m. 

Chi& cao h c6a ddm c6 th6 chon so bQ vdi h - 0,03L. 

(L la nhip cha dAm). 

2.2- Bo phon phu lqc trong k6t c6u cua san con c6 thhp gfing va bulon chBng giQ 
giaa cac dB111 b5ng thkp tron hogc vubilg cd 10, 12 ,14 ,16 ,18  v i  d ~ u c  dqt cacll k h o h g  
t d  0,50 - 1,00111. (H4-16). 

11.- Chi ti& cgu tao : 

11- Gac dgt dsm san : 

1.1- B6 t r i  dill1 : tren mgt bang c6 lien quail dQn tr /  s6  nhip cua cRil phong. ThGng 
tlltfbng trong cSlc nha d i n  dung, ciic xa doc, tcrdng doc duuc dung lam g6i tu.a. DBin dquc 
dgt ngang nka cach ddu trong klloang 1,5 - 2,Eim. d nhiing nhjp Idn, so db dam san 
th~tiS11g la hai he dAm dttuc b6 t r i  vu6ng g6c v$i nhau gbm'ci, dAin chill11 va dBm pllu. 

1.2- Trong trtfung hup dAin thbp gac lei1 tcrung thi cBn dam bao s!t lien kQt t& gida 
sail va ttfbng bling cach b6 t r i  va ca"u tao cac bO ph$u 1111ti la : 

a- Sit  chang gii3 timg cap mot gii3a 2 d im  vB giSa dam hien v6i t u h g .  

b- Cau tao s5t neo dbu dam trong than t u h g  v5 dau dam duqc d5t trCn tam kC bang 
thCp bin  de" tang dien tich goi tua trCn tudng. 

c- C i c  ddu dam ir vi tri doc theo ca'c canh bien c6a s in  c&n d~rqc kikng lai bang thep 
b in  40-50mm v6i bo phGn nem d6 cang diCu chinh. 

1.3- T r u h g  hop tren mat bing kien truc c i a  shn thCp can bo tri cac t u h g  ngan thi 
tuj, t r u h g  h q  m i  gia c o  dam trong ket cau chju luc c i a  s i n  tai vi tri c6 t u h g .  

a- Khi t ~ h g  duqc bo  tri doc the0 ddm : 

a ,  - Dhng mot thep hinh I de" chju t u h g  m6ng. 

a2 - GhCp ddm khi t u h g  day 20cm. 

b- Khi t u h g  duqc b6  tri thing goc v6i he dam s in  thi ap dung giii phip x2y gach 
cuon vbm giCta hai ddm de" chiu t u h g .  

1.4- Dam phu dat tren dam chinh : 

u- DcYt .uir^n kk : i p  dung cho trudng h q  dam chinh 12 mot thCp hinh nen c inh khong 
dii rong. 

b- Dgt r76: ddu : iip dung khi dam chinh duqc ghtp d6i do  6 6  dien tich goi tua cha 
dam phu duqc b6o d6m d6. (H4-17, H4-18). 



21- Ghep noi dam : 

2.1- Ghep dam : 

a- Bang thep hinh : th6ng thubng khi c6 yCu cau ghtp dAm thi c6 thk ghtp 2 ho$c 3 
thtp hinh bang bulon. (H4- 19). 

b- Bang thep ban : trudng hap cdn c6 ci3 dam 16m, ta c6 the dhng thCp hinh chO V 
de lien kkt cac thCp bhn lai thanh dam the0 tikt dien thiet kk. ,(H4-20). 

2.2- Lien ket dam phu vao dam chinh : 

Tujl the0 moi truirng hap ma chon ki&u lien ket cho phu hqp vdi n h h g  yCu cau ki6n 
trlic cua sin. Cau tao lien kgt thudng duuc dung gihi phap thtp hinh ch3 V v& bulon. 

a- Ghtp noi d m  gihn nhat 118 dat dam phu Ien canh tren cua dam chinh. Trong 
trudng hap nhy, chi& cao xiiy d g g  c6a sin 1611 vh tao ra s u h  lo b phia duai cua trdn 
san (H4-2 1). 

b- Dlm phu dat b cung mot cao trinh v6i canh trCn cba dam chinh thi chi& cao 
xiiy dung cua shn sE duuc giAm bbt, nhung k6t c h  IiliCn ket ghCp noi c6 phan phirc 
tap han. 

c- Dam phu dat b cung mot cao trinh vdi canh dudi cua dam chinh, nhb the ma tao 
ra duuc tran phing. BAn sE Iim viCc tdt h m  vi duuc ke tren ch 4 canh nhung cau tao 
chkn sE phirc tap. (H4-22). 

31- Cau tao cac kieu chen tram giOa dam san : 

Tujl the0 khohng chch gi3a chc dam shn, cap hang cbng trinh, yeu cau tao hinh kien 
truc vii chiCu cao xay dung cua s8n ma chon kkt tau chkn tram khoAng trong giOa cac 
dam the0 cac kidu cach vB v+t lieu nhu sau : 

3.1- BCtbng cot liCu nhe (kieu co dien) 

3.2- Vom gach tht, vom gach rong, vbm v6 betong. (H4-23) 

dung khi kho6ng chch giOa chc dam khbng I6m lam, trong Iuqng ban thrin cha sin 
16x1 vB ton nhieu cbng lao dong. 

3.3- G?ch rong hoac tam phang chen san. (H4-24, H4-25). 

Dd tranh hicn tuqng khac mau 6 tren nh8 tai vi tri ddm thCp, c6 thd dung loai gach 
boc d6m dd trat vOa tran. Kieu chkn nay tang khi  nang cach Am, cach nhiet cho shn, nliCn 
thuirng duac dem hp dung cho cong trinh nhh d. 

3.4- BAn betong cdt thtp lap ghtp hoac tohn khdi. (H4-26) 

Kkt cau chkn nay c6 th8 dat b chnh dubi hoac b canh tren cGa dam. Trong truZrng 
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hup thd nh i t  ta  c6 trAn phhng d6 ding tao hinh ki6n truc, tnldng hdp thd hai thi hoac 
la dA111~6'~11li bang mat ldp trat trsn ludi thkp hosc d6 hd bsn dudi. 

41- Cgu tao san thbp hien dai : 

Kidu lo@ s in  dap dng yeu tau phu mot dien tich rong, trong ludng bin  thAn tumg  
d6i nhe i p  dung trong ki6n truc cbng nghiep hosc cbng trinh kid11 trGc cd quan hanh 
cbiilh. Cgu tao dm1 giin thi cbng nhanh, vdi cgu kien l ip gh6p d ~ g c  chd tao s5n tai cd 
x d n g .  

4.1- ~ i d u  s i n  dung d6m th6p vdi k6t c6u ch&n tram bhng t611 dgil song dst tren 
dan. 

4.2- ~ i & u  s in  diing tbn d@p hinh va b6tbng 1Udi th6p. Loai san c6 k11i n5ng cach 
im,  cach nhiet cao nhd viec ap dung v@t lieu phu hgp hien dai vao met phu san va t r in ,  
d8ng thdi ten dung dudc khoing t r h g  trong chidu cao xAy dqng cua san dd che dgu cac 
d~fdng 611g trang thigt bi dien, n d c  va di6u hoa nhiet do. (H4-27, H4-28). 

San betbng c6t thkp 
dAn dqng va cb11g nghiep, 
nhd kho h6a chdt nnd, kho 
thu-dng bj 6111 udt. 

la logi sail d ~ o c  ap dung ph6 bidn trong xAy dqng l<i@'il truc 
bao g6m n h h g  cbng trinh cgp 3 trd Ien, cbng trill11 dsc biet 
xang dAu hosc nai thUung ti@ xiic vdi hoa chgt, hay vdi nudc 

Nhiing dac didin chu y6u cua san betbng c6t thkp : 

11- U'u c l i h  : 

- Cg~i tao d m  giin, bdn chic c6 66 cdng ltm. 

- Khi  n5ng chdng chay tdt, khdng muc nat, it phai bao tri, d6 thoa miin cac y6u 
C$U vd V$ sinh. 

- Vuut +fqc khgu 66 161-1, dien tich rong. 

- Thuen tien trong viec cbng nghiep hoa xAy dgng. 

21- Nhu'qc didm : 

- KhA n9ng each Am kh6ng cao, cAn c6 bien phap cach A1n cho san theo yeu cdu. 

- Tii  troilg ban thAn ldn, c6 thd kh6c phuc hiilg cach dung v4t lieu betbng c6t lieu 



11.- Ph&n loai : 

11- Theo sd it6 ke"t c6u : 

San b6t6ng c6t thep duqc phiin the0 2 loai : 

1.1- San co sudn : C& dAm la sudn c6a san dugc b6 t r i  the0 1 hosc 2 phu'dng 
tren 11e dAm c6 b in  dugc dGc toan kh6i vdi dAm host panen lfip ghkp. ThuQc nh6m san 
c6 sudn g6m cac loai : 

nhien vdn 

I v3n bi har 

111.- Ca" 

La 102 
dugc thqc 
san. 

I - San sudn toan kh6i co b in  loai dAm. - Theo 

- San sudn toan khd'i c6 b in  k6 b6n canh. 

- San sudn kidu 6 cd 

- San sudn 1Ap ghkp diing panen. 

- Shn sudn ban lAp ghkp. 

1.2- Sail khbng s ~ d n  : Loai san chi g6m cb ban hogc panen d$t tryc l6n tudng 
chju lyc hogc dAu cot ma kh6ng c6 dAm. ThuOc nh6nl nAy cbn c6 loai san n6m toan khdi, 
15p ghkp hogc ban 1Ap ghep. 

2/- Theo phucfng phap thi cbng : 

San b6t6ng c6t thep c6 thd dugc thi c6ng the0 3 cach : 

2.1- Sail toan kh6i : Vdi phuong cach thi c6ng nAy thi dam bio d~fgc. do c3ng 
ldn va lien kQt t6t cho san. 

d t~ng  c l~o  cac loai nha c6 mat b5ng khbng the0 mot qui tAc nhdt ddjnh hoac cac 
n h i  c6 y6u cAu dgc biet. CGng cdn 1uU y ddn nhugc didm cca cach thi c6ng nAy la t6n 
van khu6n va sdc lao dong, thi c6ng ch$m va bi han chQ b6i thdi ti&. 

- S ~ I  

- Sat 

*.I- Sa 

1.1- 1 
cac canh. I 
thi cBng d( 

1.2- 

I Theo 
phucfng va 

a- Bi 
Nhjp ciia k 
cdn dugc g 
l ~ e p  v i  dai 

b- Bin 
ban : nCn ( 

2.2- San b6tbng c6t thep lAp ghep : I cua sin 118 r 

a- Uu diem : ThoA miin yCu cau cong nghi$p hoh s6n xugt v i  c a  gidi hoi  thi cong. 
KCt cgu chju luc san duuc chC tao b nha mhy hoac tai cBng t ruhg ,  sau 66 sE dung thiCt 
bi cdu lap dua v18o vi tri. Loai s in  nay ning cao duuc hieu sugt lao dong, tang toc do thi 
cong kh8ng bi han chi5 bbi thbi ti&, tiCt kiem go vhn khudn vh ning cao chat Iuqng cau 
kien, dbng thbi c6 th6 cAi thi$n duac diiu kien lao dong cha c8ng nhin. 

b- Nhuuc di6m : Loai niy c6 do cimg kh8ng bing loai s in  toin khdi. Do 66 c$n c6 
bien phhp gia c6  nhgt l i  6 chc vj tri lien ke't rhp n6i. 

2.3 - San betong cot thep ban lap ghep : 

Loai s in  duuc thi c8ng vui phumg chch tdng hap uu di6m clia 2 loai t r h ,  trong 66 
sE c6 mot bo phi@ lap ghkp. Nhb vay m i  c6 thd tiel kiCm duqc met khoi luqng go vhn 
khu6n va cAy chdng, ning cao hi@ suat lao dong, do cimg tdng th6 tumg d6i 1611. Tuy 

c- Sin 
hoac trbn d 
trung b d$ 
e > 11321 \ 

I 

I phhn loe crj 

I Loai shr 

I 
I 

tumg d6i l( 

I 21- San 

2.1- D$ 



nhi6n vhn ci; va"n d6 la qua trinh thi cbng udt, tuctng d6i con n h i h  n6n vi& thi cbng 
v5n bi hgr. chg b6i thdi tigt. 

111.- Cgu tao san bGt8ng c6t thhp toan W16i : 

La loai shn ma trong do nhiing thanh ph6n c6u tao san nhu ban, hoQc ban d6m 
duuc thqc 11ien dd tr6 thanh mot kh6i duy nhgt va lien tuc 6 moi didm ngay t h  1uc duc 

Theo hinh thdc ke"t cAu ta co 2 loai : 

- San bstbng c6t thkp hinh thdc ban cbn duuc goi la san khbng sudn. 

- San betbng c6t thep hinh thdc ban d$m cbn duqc goi la s i n  co sudn. 

:/-- Sin bGt6ng c6t thhp hinh thiz'c bin : 

1.1- D3c di6m : ban duqc lien k6t ng6m hay k6 tq do tr8n d6m hoijc tudng the0 
cac canh. U'u didm c6a loai san nAy la  khbng gian thbng th&y lun, tr6n phing, van khubn 
'chi c8ng d m  gi&. 

1.2- Phiill loai : (H4-29) 

Theo p h ~ t ~ n g  thdc truy6n lqc ma c6 thd ph5n thanh : bin  met p h u a ~ g ,  ban hai 
phum~g va s i n  d m .  

a- Ban mot phumg : BAn chju Iqc the0 mot phumgvui ti s6 gida 2 canh ld/ln >3. 
Nhip c6a b8n nen chon trong khoang 2rn 18 kinh t 6 v i  b l  d6y clia bHn 11 6 - 8cm. Bin 
c611 duuc gac s5u vao tudng 112 gach. K6t cAu ban met p h ~ ~ ~ g  thich hap cho san nha , 

hep va dai 1111~ 6 hanh Iang, khu ve sinh hoQc bGp. 

b- Ban hai phumg : Ban chiu luc the0 2 phumg, b8n kC 4 canh v6i ti so gi8a 2 canh 
ban : nCn chon 1/1 - 1 /1,5 v8 chi& dii  c ic  canh trong khoang 3 - 4m, v6i chieu diy 
cua sin l i  8-12cm. Do d6 m i  ke"t cfiu ban 2 phucmg thich hqp vdi s in nh8 c6 m$t bang 

c- Sin nA'm : (H4-30) K6t cgu cua sin ngm gom mot ban day c6 mat bing w8ng 
hoac trbn duqc dat 6 tren mot d3u cot chju 6 trung tam bin. 3l.6 giam thi6u fip sugt tgp 
trung b d2u cot t h u h g  duqc cgu tao mCi cot loe ra. I36 diy e c6a ban duqc chon 
e > 1/321 v6i bu6c cot 1 = 6 - 8m v& chi& cao ciia mii cot h = 4 - 5e v6i do doc cha 
p h h  loe c6 th6 chon 18 30°, 45', 60'. 

Loai s8n nhy t h u h g  dugc dem fip dung cho c8ng trinh ki6n truc co yeu c8u mat bang 
tumg da'i 1dn nhu nhi bfich hofi, chg hoac ca  x u h g .  

21- San betong cot thep hinh thitc b in  dam : 



- La loai san c6 S I I ~  gdm cac b i n  va he dQm tao thanh tren mat bhng n h h g  6 
hinh chQ n u t  vdi ti so" @Qa 2 canh >2. - 
- Hinh thdc b i n  ddrn duqc ap dGng trong t rd fng  hqp nhjp cca sail tWng do"i ldn, 

nQu dung hinh thdc b i n  thi dij day cca b i n  s6 1dn kh6ng kinh t6, do do ma phii them . 

cac dQm dd giim bdt chi6u dii  nhjp cfia bin.  

- Vdi san c6 k6t cc$u the0 hinh thdc b i n  dAm s6 dat duqc hi@ qu i  kinh t6' khi san 
c6 nhip trung binh - Tuy nhien s6 t6n g6 van khubn h m  loai san hinh thdc bin.  Mat 
d ~ d i  clia san s6 khbng b h g  phhng v& phii lam tr$n treo khi co y6u chu. 

2.2- Phan loai : Theo hinh thdc chju lqc c6 thd phAn thanh 2 loai : - San m6t 
he tho"ng ddm. 

- San hai he tho"ng dQm. 

a- San m6t he d$m : (H4-31A) ap dung khi mat bAng san hep. CQn chon phuchlg 
chju Iqc d6 c6 nhjp cca d$m ngAn nh$t vdi khoing cach gi3a cac d6m tir l m  dQn 2m. 

b- San hai he d6m : (H4-31B.C) ap dung khi inat bAng sail rong sd d8 kQt cdu d ~ d c  
xem 111111 la bail kg 11311 dAm phu, ddin phu gdi 1611 dAm chin11 dat 16n cat. 

bl - Sa d6 bo" tri ddrn : Phucmg cua he ddrn duuc chon tujr thuoc vao su bo tri chung 
cua ng8i nha vh c i c  yCu cdu khac. 

Khi dat ddm chinh the0 phucmg doc nha, trdn nhh vh ca gian nhh duuc chiC'u sang tot 
hcm nhung c6 thk phai kC mot so" ddrn phu lCn phdn t u h g  trCn 8 cua b t u h g  doc - 16c 
d6 can dat lanh t8 khoi d6 chju luc tir m6t ddrn phu truykn xu6ng. Trong t r u h g  hap dat 
d im  chinh the0 phucmg ngang nhh, n6 si5 cung v6i cot tao thanh khung ngang lhm tang 
do c h g  kh8ng gian cba 8 cira. 

Ngoai ra khi b6  tri cot trong nhh, cdn quan tarn de"n n h h g  yCu C&J su dung ng8i nhh 
nhu su sap x6p dhy chuykn san xudt viec sir dung khbng gian cba phbng oc ... 

Trong pham vi m8i nhlp cba ddm chinh c6 thk bo tri mot, hai hoac ba ddrn phu, vh 
nCn x6p dat the" nao cho c6 mot dam phu dat the0 truc cot. 

Theo chu vi sin, ban vh ddrn c6 thk kC truc tiCp 1Cn t u h g  chju luc (duui mmlit ddrn cdn 
dat tdm dem bCt8ng cot thCp) hoac duc likn tohn kh6i v6i gihng t u h g .  

b2- Tham so  kich thuuc ban va ddrn : 

- Dam chinh : do cao h cba ddrn chinh > 11151, t h u h g  dung 1/81 - 11121 vui nh!p 
cba dLm chinh 1 trong khoang tir 5 de"n 8m. 

- Ddm phu : do cao h cua ddrn phu > 11201' vui nhip cba ddrn phu 1' trong khoang 4 
d6n 6m vh khoang chch dam phu tir 1,5 - 2,5m. 
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day bAn ir m3c do be nh$t c6 thd trong khoing td 6 d6n 10cm. Theo yGu cdu k9 thuet 
chidu day cua bAn khdng lgy nh6 him 5cm ddi vdi mai, 6cm d6i vdi san nha d6n dung, 
7~111 d6i vdi san n h i  cdng nghiep, 8cm ddi vdi s i n  trGn c6 xe di lai. 

- Khi s i n  kG trqc ti6p IGn tu tng dopn k6 IGn t&ng gach kh6ng be hbn cac tri s6 
sau cho cac bo phen : 12cm do"i vdi bin, 22cm dBi vdi dhm phu, 34cm d6i vdi dim chinh. 
N6u b6 day c i a  tutmg khdng d6 thi chn lam them bo" tru. Mut ddm chinh phai du($c duc 
li&n toin khdi vdi cot b6t6ng cdt th6p det d trong tutng hosc sat tudng. 

c- San 6 c t  : San 6 cd la mot dang dac biet cua s in  co ban kG b6n canh. Ke"t cgu 
cua sail d ~ d c  cdu tao bdi he dAm giao nhau theo 2 ph~fung, chia m$t san thanh cac d 

bAn k6 b6n canh, khoing cach gi3a cac dhm kh6ng qua 2m. 

cl- S i n  6 cd hinh vuhng, chi3 nh$t : Phucfng cua dAm dude d$t song song vdi canh 
sail, ti s6 kich thudc mat bang sail duqc c h ~ n  ldlln khdng nGn qua 1,5, khi mat b5ng 
sail qua rong hopc keo dai cAn lain cac cot va dAm chinh tlvung gian. (H4-32a + H4-33) 

c2- Sin 6 cb  hinh quA trim : Phucmg cha ddm duqc chon xiCn g6c 45" vdi canh san, 
luc nay chi& dai shn khong bi han ch6. Dac di6m cua phucmg i n  dam dat xiCn la ir cho 
cic  dbm ngan dat s i t  g6c lam goi tua dhn hdi cho n h h g  dam di i  giao nhau vdi n6. Khoi 
I u p g  Wtong cot thCp gan giong nhau so vdi sin 6 cb  dam thing nhung si5 giam thidu 
duqc nhieu cot hcm, rgt thich dung cho c i c  phbng tien sanh, cira hing ... (H4-32b). 

2.3- Kieu cach cau tao : 

Tujr the0 vi tri lien kgt giQa bin v i  dim m i  csu tao s in  bCt6ng c6t thCp hinh thuc ban 
dAm duqc quy v& 3 kiiu cich chinh nhu sau : 

a- Sin duiri : (hoijc ddm lo) (H4-34a), (H4-35). 

Sin duac d6c viri bin trCn dbm duh ,  d$t the0 mot phucmg, hai phumg hoac dan 6 
cd. Trong t r u h g  hap nhy, khi c6 yCu cdu cin che dgu s u h  thi c6 th6 cfiu tao them trbn 
phang bang giii phip trsn treo 1% trit trCn Iudi thCp hoac trCn lati gin vio s u h .  

Loai sin nay t h u h g  duqc img dung cho c a  x u h g  hoac nha kho. 

b- Ban ktp : (H4-34b) 

La loai san co s u h  vdi bin d$t trCn dam giQ nhitm k6t cgu m$t sin, va ban d6c 
lien mat dudi c6a dam gifi nhiem vu che diiu s u h  dong thbi ciing 18 mat tran sin. D& 
thuc hien d& ding loai s in ban kCp thdng t h u h g  ch6ng ta phai ch6n bo luon v8n khuon 
b bCn trong than sin. Do d6 mh loai sin nay si5 tiel giam ding ke" vC truyCn nhitt, truy6n 
am v i  chgn dong. 

c- S u h  trtn : (H4-34c) 



Sail dUuc duc vdi m@t dddi cua bAn va dAm c6 cung met cao trinh d6i1g thdi cung 
la mat trhn san. Trong trGdng hgp nAy, n6u mat san dUqc lat van g6 thi cac d5m k& s6 
dat l&n tr&n kh6i b&tbng c6t lieu nhe tram dAy lbng q6ng  gida k c  ddm. Ndu mat san 
d ~ d c  lht gach thi duqc cdu tao tr&n cac tfim b$t6ng c6t thip&'i tr&n dam hoac ciing co 
th6 lat trqc ti6p tr6n khdi b&tdng c6t lieu nhe nhu c6ch lat van. Xet v& pllUmlg dien 
tinh toan kdt cgu tlli lo@ nay khbng d ~ d c  tiQt kiem lain so vdi san sudn tr&n, tuy nhi6n 
v& inat sd dung thi co k h i  nang cach Am cao va ciing tl~u,dng du'qc s 6  dung vao san c6 
y$u cdu cllbn ddu cac d ~ d n g  6ng. 

21- Lan. call :. 

La b6 phfjn kQt cgu che ch5n cua ban cbng va 16 gia, dSng thdi cuilg dong vai trb 
quail trong trong nghe thu$t xd ly mat dang cua nha, do do ~$11 phii quan t im cung 
l6c ddn viec Ap dung v$t lieu nhe n h m g  ki6n c6, an toan, inau sac va kidu cach trang 
t r i  phong phu. 

2.1- IIiilh thdc : Chi&u cao cua Ian can c6 thd ~11011 tsong khoang ti3 90 - IlOcin 
vdi hi1111 thdc. 

a- Lan can d$c, bit kin. 

b-- Lan can rdng, thoang 

c- KQt hgp vda co phdn d$c vda co phdn thoang rBilg. 

D6i vdi lan can rdng thi sG thbng gio t6t vv& iniia h6. Khi ljin lan call sBng c311 luu 
9 cac khoihg tr6ng khbng d w c  16n 11dn lOcm va khbng nen 1Ai11 CAC tllailh ngang d6 
tranh tr; em leo tr6o 1811 be ma te nga ra ngoai. (H4-48a). 

2.2- V8t lieu : C11<1 ydu lam b5ng thbp, betbng c6t thep, g6, chgt deo d6i v6i lan 
call rdng thohng. Dai bo ph$n lan can dgc d&u lam bang b&tbng c6t t,hep hopc x2y gach 
vdi b6 try va gihilg bgng b6tbng c6t t11Qp. 

2.3- Lie11 ke"t : D6i vdi Inn can lfip ghep du theo hi1111 thdc nao viec lib11 kQt gi3a 
cac c5u kien cua ian can, hoac gi3a lan can va tddng sail hay kdt ca"u chju lqc ccia bail 
c6ng va 16 gia d6u ph&i dim bAo tinh tohn kh6i theo giai phap lien kdt han ho$c lien 
kdt toan kh6i vdi phQn chbn sfiu t d  10 - 15cm. (H4-48b). 

8 5.- ~ a " u  tao n$n nha. 

T i ~ y  the0 y6u c8u s& dyng ma nv&n nha d ~ q c  cgu tao theo hai loai n&n bang va n611 
d6c. 

1.- Nen b$ng : 

11- I 
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N&n b5ng thu'ung d@c lim b h g  bGtang hoac b&tbng c6t th6p va c6 thk lam dsc 
hoac r6ng. 

11- N ~ I I  d+c : ~ h d  bid11 15 b6n tr&n 16p dst pha cat hogc cat b6 tdng 16p 20cm, tudi 
nu.6~ dAin nen k?, lain mot ldp dem b&tdng gach v6 day 7-15cin. Sau do dd 1 lup b&t6ng 

. cl1611g thdm dAy 6-12cm va tr&n ciing la cdu tao 16p mat n6n co th8 la lang vda ximgng, 

vtia granite, lat gach ciment, gach chi, gach khim ho$c lat gb van gh6p pack6 (xem c6u 
tao lllgt sari). (H4-49). 

21- Neil r6ng : 

2.1- Dac dism : Khi inst n6n cao han mat d6t tg nhi&n hopc inat d6t tll$c hien 
tu'ang ddi n l d u  60~111, n6'u lam n6n dgc thi khdi luqng dgt dip s6 rdt 1611, t6n nhieu 
c611g sifc dim nen va chuy6n van ddt. 

N6n r8ilg co u'u diiin dim bao kh6 rao, ti& kiem Idp dem va khdi luung ddt dip. 

2.2- PhAn logi : N&n rang co th8 lam bang gd hogc bGt6ng cdt thep. 

a- NCn g6 : 

- Khi nhjp nh6, dAm co thd gac trqc ti6p 1211 be tu'ang. 

- Khi nhlp 1611, d i  tikt giain chi& dai cua nhip thi c6 thd tiing didm g6i tga v6i 
cac tuung xAy diy l lcm, 22cm, cach khoang 180 - 200cm. 

- D8 d6in bao tl1611g gi6 t6t cho n&n r8ng, cAn c6 16 c6a thoang gi6 b tu'ang ngoai 
nh5m bao v$ g8 va ph6ng dm du'di 11611. Ngoai ra c in  l u ~  y ap dung cac bien phap phbng 
c11dng mdi inuc nlot cho cac bQ ph$n bhng g8 cdu tao 11611. 

b- NBn xAy g q ~ h  hoQc d6c b&tbng cdt thep : 

- Ddi vdi nan rang xAy gach cudn thi phhn tr6n d8 lup betBng gach v8 cho bhng 
mat cudn, d@t hi$ th6ng d6m gd dung b8t s i t  dubi ca dgt cach nhau 100cm dd ghim chat 
dhm xu6ng 11611 b6tbng va tr6n cung ldp lbp g3 van san (n6u lngt san dugc cgu tao bhng 

g6). 

- Ddi v6i n&n duc betbng cdt t l~ep  n6u khdng gian 6 du'di 11611 r6ng nho, kh6ng 
thuQn tien cho viec thao lap van khu6n thi co th6 d h g  t~fdng  nAy d6 giam ngBn nhip 
sin,  vdi khoang cach gida chc t~fdng 2,40m va s6 dat ban bet6ng c6t thep g6i tqa I&n 
dsu tu'hng. (H4-50). 

11.- N&n d6c : (H4-5'1) 

11- Dgc didm : Trong cac nha cdng tong nhu. hOi tr~fung, giang du'dng, rap chit% 
bbng ... co yeu chu dam bao cho khan gii nhin r6 man anh, bang vi6t t1ogc sdn khdu, do 
d6 chi1 ca"u tao n6n d6c. Vdi do d6c 1/10 - 118 thi lam mgt n6n d6c, ndu dSj d6c > 1!8 . . thi 



viec thi cbng thudng dung mqt g5y. 

N&n d6c cung d ~ g c  c6u tao the0 2 loai : n&n dgc va n&n rdng. 

21- NQn d$c : Trudng hqp n$y n6n c6 thd bj l6n khbng d6u d6 sinh ra cac v6t n& 
gay vi dien tich t u m g  d6i ldn va lai c6u tao the0 mgt d6c hoac d$t b$c, do d6 ldp b6tbng 
cdn d6 day va gia c6 c6t thkp  Ngoai ra c$n ki, inach ph8n n&n thanh cac 8 nho va ch6n 
nh6t bituin vao khe hd phAn 6 nAy. 

31- Nen r6ng : Khi cao 66 cha mqt n6n so vdi mgt d6t tq nhien =. 60cm thi n6n 
cdu tao n&n d6c rBng. Tuy the0 y6u cAu sd  dung ma bi$n phip c$u tao n6n rBng c6 th6 
chon the0 2 cach. 

3.1- Dung tudng hoac khung chju lqc b6 chju dd san n&n khi khbng s h  dung khbng 
gian du'iri n&n d6c. 

3.2- Khi c6n sd  dung khbng gian dudi sail n&n d6c thi phai c6 bi$n phap zdu tao 
chdng tlldn~ va ch6ng din. 

§ 6.- C ~ U  tao mat sin. 

1.- Cac bo ph$n chu y6u : 

M$t san dugc c6u tao vdi cac ldp : Bo shn, ldp bein, ldp di&u chlnh va ldp 6p chAn 
t~rdllg. 

11- AO s&n (ldp phd) : LA ldp tr6n c ing c6a s in ,  chiu tac dQng trqc ti6p khi sir dung, 
do d6 tily theo y6u cAu sd  dung ma chon vat lieu va kidu cach cdu tao phu hdp. 

1.1- Muc dich y&u c6u : Dam bAo s13 dung chung thbng thu'dng ldp i o  s i n  c6 

I 
yfiu CALI phAi kien c6, khbng mbn, he s6 h6t  nhiet nho, bhng p h h g  sang sua, dk lain ve 

I sinh. Cac nha c6 y6u cAu sii dung khac nhu : nha tam, nha x i  c6 yeu cAu chju duuc din 
udt do d6 cdn phAi dat khA nTing ch6ng thgm cao, c ic  pl~bng thi nghiem h6a ch6t thi 
c6 yeu cdu ch6ng an mbn c6a acit ... cac phbng thu Am, phbng t$p thd duc thd thao thi 
c6 y6u C$U cach Am v i  dan h6i ... 

1.2- V$t lieu : Hien nay khi xAy dqng nha d va nha cbng tong tuy theo c6p nha 
Idp ao san d~rgc dung b5ng cac tdin g6 lat ddn chi& hay tdng bQ (packe), cac t6m van 
gd gh6p 11oQc lam b5ng vai d6u cuon (linol6um), cac tdm ch6t dde, cao su ... hay 16t cac 
loai gach. Ngoai ra ldp ao san cbn co thd thqc hien tqi chd bang cach lang v3a ximang 
+ cat, vda granito, vda xiingng chAp hinh, ximTing chiu nhiet, mattit, b6tbng atfan. 

21- Ldp dem : 

i 
I 
i a- ' 
I l6n n&n, 

hoqc di ( 

i qua 4cm, 
I 

b-' 

i v3a mac 
ong hogc 

I bhng bd ( 
I 

31- I 
khbng bl 
lam 60 sd 
dAy hoac 

4.1- 
co y&G c4 

(tru.dng k 
sail khi \ 
tusdng. 

4.2- 
ao sail nt 
chon logi 

51- C 

Ngoi 
d~rdc d$t I 



tao 

n co 

n V$ 
: Bin 
t thi 
I thi 

nha 
van 

t cac 
nalg 
n. 

2.1- Muc dich y&u c&u : La ldp tao n6n vo cang va dsc ch5c n5m gi3a ao san va 
kQt cdu san, c6 tac dyng gia c6cho ke"t cdu san tuy the0 vet lieu ma no co thd ti%ngc~dng 
khA nang cach Am, cach nhiet cho san. 

a- T r ~ l m g  hgp san xhy tr6n mat n&n bhng ddt, ldp dem l im nhiem vu truy&n tai 
16n nbn, do d6 chn dugc d6 tren ddt nbn d$m chat. Trudc khi dd ldp dem dung da dam 
hoac s6i c6 hat 4 - 6cm va d8m bhng qu i  lan cho dkn khi ldp dB nAy an sAu vho ddt khbng 
qua 4cm, ti6p sau la dd ldp betdng lot. 

b- Trong cac trudng hgp khac, ldp dem bang ximiing cat d w c  dilng rQng rhi vdi 
viia mac 50 - 100. C6 thd dd ldp n4y len ldp cach Am va cach nhiet (xi, cat, b6t6ng ti 
ong hogc b6ti3ng nhq ...). Mot tren ciia ldp dem phai thdp hdn mgc ciia san mQt doan 
bgng b& dAy cGa vat lieu dung dd phu san (ao san). 

31- Ldp didu chinh : La bQ ph4n duqc thgc hien khi ltrp k6t cdu hoac ldp dem 
khbng bang phling, chn phai tao mat phAng hay mat ddc nh6t djnh cho sail t r ~ d c  khi 
lAm ao san. Khi b6 day clia Idp di&u chinh cho phep tlli c6 ti16 lqi dung dd d@t cac dudng 
d$y hoac d&ng Bng trang thigt bj. 

4.1- Muc dich y&u c&u : La Idp bao ve 6 vi t r i  qua dQ gida tudng va san. do di, 
ci, y6Li CALI dain bao chju IUC va cham, ch6i1g thgm lain ve sinh tdt va cach ly chdn dQ11g 
(trifdng 11gp doc biet). Ddi vdi mat san Iat g6 con c6 y4u cAu dam bao tlibng gio d~fdi met 
sail klli van dat tr4n d$m sail hoac d6in k4 bgng cach cdu tao klle hd 6 van 6p chAn 
tua6ng. 

4.2- Vet lieu Thdng thu6ng ldp dp chAn tuedng d w c  lam cung loai v$t lieu ciia 
ao sail 11hu chAn tudng 6p van, dp gach hoQc trat viia. Tuy nhiGn, vAn co th6 linh d6ng 
chon loai vet lieu 6p chAn tudng cho phu llqp the0 y6u c6u sd  dung va trang tri. 

51- Cac bij ph4n phy : 

Ngoai cac bQ ph4n chii yQu n4u tr4n trong kdt c h  in@t san cbn co cac bo ph$n p l y  
d m c  dat chen 1611 trong cac ldp nhhm dam bao nh3ilgy8u cAu sif dung ciia in6i loai san. 

5.1- Ldp ch6ng thdin : g6in mot 1dp hogc vai ldp ngan can nude vli cac chdt long 
khi sG dung hoac san xudt thdm vao thAn san. 

5.2- L6p cach nhiet : Ldp bao vQ san co kha nang Ian1 giain dQ dAn nl~ii$t. 

5.3- Ldp cach Am : Ldp c6 tinh h6t Am. 

5.4- Ldp cach hdi : Ldp bao ve thifdng d~iqc bd tr i  6 tr4n ciia phbng th i  nghiem 
hoa lloc, tren ndi hdi hoec trong phong cb hdi bay ra. 



11.- Phiin loai : 

Theo vat lieu, c6 thd phan thanh 2 loai mat san : mat san lang va inat san lat. 

11- M$t sjln lhng : Du'gc dung ph8 bi6n la mat s i n  ling vaa ximang - cat va vda 
granito danh mau. 

1.1- LGng vii'a ximiing - cGt : 

a- wc digm : , 

- & didm : Cdu tao d m  giin ki&n c6 c6 khA nang ch6ng thdm gia thanh ha - ap 
dung ph8 bi6n trong nha dan dung cgp thgp. 

- Nhuqc di6m : He s6 hGt nhiet tu'mg d6i 1dn n&n trong mua 116 ch6ng cAm th6y 
116ng, miia d611g sdln cam th6y lanh. Khi dQ dm ii b&n ngoai tu'dng d6i ldn thi d6 sinh ra 
hien tuqqng dm u'dt dong n ~ d c .  Khi vda nhi&u cat thi dk sinh bui, kh6ilg dam bao ve 
sinh. Ndu ldp lang tu'mg dBi thi ldp kdt c6u st5 dk bi 16 ra vi dac tinh dk bl mai mbn c6a 
110 n&n kh6ng dam bao y&u cAu mn? quan. 

b- Y&u cAu : N&n lang vda ximGng cat thu'ang d m c  lam d tr&n tdng b&t6ng c6t 
thkp. Sau khi d6 ldp b&t6ng 16t thi lang ldp vda va danh maul dbng thdi vdi viec ke lnach 
phiin 6 va lam gai (vdi 611g la11 busac ho$c bca gai) khi c6 y&u cdu phong t r m  trqt 

al- C6u tao tga n h ~ f  mat san lang vda ximang cat, du'dc lang vaa granito ddy 
khoAng 015 - lcnl (vaa granito, tin11 the0 trong laqng gdm : 2 phdn da cdm thach xay 
c6 3 - 8mm1 1 phdn xinlGng t r ing  v& 1/10 b6t mau). 

a2- Tuy the0 c6ng tac hoan tllien ma mat san c6 2 hinh thifc : da rha hoac da mai. 

- Da rda co bd Inat nham do viec d w c  r6a bang ban chai khi ldp vaa dii tu'dng d6i 
cdng di!' cho nhGllg hat d i  cdm thach n8i Ien tr&n bd inat kh6ng qua 113 c6 hat. 

- Da mai co bd mgt nhzn do viec d q c  mai bang tay hogc bang may sau khi lang 
3 "gay. 

a3- Mat sail lang vda granito c6 m didm : b&nl dep va sach dk lau r~i'a, thlsZIng 
dUgc thqc l ~ i e n  cho cdu thang, hanh lang hoac ndi c6ng c611g dd tang v6 dep va khang 
trang. Ngoai ra da mai con c15 kha n5ng c h h g  thdm cao n&n daqc thcfc l ~ l e n  c11o nha 
tB111, nha ve sinh, phong thi  nghiem ... Tuy nhi&n cung c6 n l ~ ~ f g c  did111 la d6 dong nu'dc, 
gia than11 cao gdp 3 1An lang v3a xim5ng c6t. 

b- Y&u c&u : 

d w c  lar 

xilniing 
rdi dun1 

La 
chd tao 

I 

I xinlang 

a- 
b&t6ng, 
du'dc gk 
lam m6 
ga, m6r 

b- 
ddm d6 
Khoinl 
tr&n m: 

C- 

kidu dij 
x6p doc 

1 D6 ldp vda granito g5n chgt vao l6p 16t v3a ximang cat thi inat c i ~ a  ldp nay phai 

I 
chd hi{ 
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daqc lam nham b&ng cach ki! thanh cac 6 vu8ng hay hinh qua tram khi vda se met. 

- D8 met sail kh6ng bi ndt, ta c$n ki! mach phAn 6 bhng cach dst nep dbng hosc 
thnu dAy 2mm l6n ldp l6t trLfdc khi lang vda granito. 

1.3- M+t san lang n+m da : 

Cdu tao t a m g  t g  n h a  mgt san lang d a  granito, n h m g  b day khdng dung hbn hdp 
xi~nang hat da m i  tr&n ldp vda ximang cat lang ni6t ldp ximilng t r h g  hosc c6 pha maul 
rbi dung nhbng da vAn hay mAnh sQ nh6 lat tr6n ldp n$y. Loai n iy  b6n, dep n h m g  thi 
cbng c6 phAn phdc tap. 

21- M+t san lat : 

La loai mat san daqc c&u tao vui cac tgm hay vi6n gach l i t  ma chung c6 thd dauc 
chi5 tao bhng nhi6u loai vat lieu khac nhau nha  van gb gh&p, gach gb packe hogc gach 
xinlang cat, gach g&n, gach nham, gacl~ hgp lieu ... 

2.1- M+t san lat g6 van ghep : 

a- Gb lain van ghep phai la g6 tdt, kh6, it co ng6t va v$nh, thadng du'dc lam bhng 
b13t8ng, gh cAy la nhon. Van g6 co bd day ti? 2,5 - 4cm, chidu rang cGa van td  10 - 12cm 
du'gc ghbp sat vdi nhau the0 mat phdcfng. D& ghbp thi doc the0 chidu dii  c6a van phai 
lam mong the0 cac kidu : mang h&m 1ai31 gA d m ,  kep, cht bat, hay m@g h6m chdt la6i 
gal mong ghep khdp gih h&m. (H4-10). 

b- Van khdng thd Iat trqc ti6p IBn s i n  m i  phAi k$ tr6n cac thanh g6 dem hosc 1 i 
d6m dB c6 bd day 6 - 8cm, c h i h  rong 10 - 12cm va d w c  li6n k6t vv6i gb d$m b5ng diilh. i 

Khoang cach gi3a cac thanh g6 d$m s6 tuy the0 bd day cua van v i  t6i trong tic. dung 
tr6n met san. 

c- Cac ta"111 van g8 ghep c6 thd lat tr6n met bAng the0 cac hinh thdc khac nhau : 
kidu dgt song song vdi chi6u dai khac cB hogc cGng ch, kidu n6ng c6t1 kidu qua tram 
xe"p doc, kith chb nhAn hay chi3 nhAn d6i xdng, ki6u chi? nhgt 1ech ... (H4-11) 

d- Dd trhnh cho cgu kien cua san kh6ng bj dm va gB khdng bi lnuc cAn phhi chda 
khe trdng gida tu'lmg va dAm db > 3cm, gida tlrirng hogc vach ng&n va ldp v611 phu nlat 
s i n  trong p11~1n vi 1 - 2cm. Khe nAy v6 sau khi hoin thiQn dtidc che b5ng gd chAn tadng 
hosc g6c ladu. 

2.2- Mgt s&n liit paeke : 

a- Pack6 la g6111 ctic than11 gb mo11g1 c6 kich th~fdc nho dadc chi5 tao bAng cac loai 
gb rdt cd~lg. Cac than11 pack? thcfisng btiqc c6t1 tao the0 hinh chB nh$t dai 15 -.40cm, 
rang 3 - 6cn1, dAy 1,5 - 2cm. Bo"n cllung q h q h  d&u dddc lam mong, riinh dk li6n ke"t vdi 
n h a ~ ~  thanh lnang ldn, ho$c tgnl gach gb ghep. Gc mong va rhnh nay c6 tac dung han 



dude lain nham b5ng cach ki! thanh cac 6 vubng hay hinh quA tram khi vda se met. 

- Dd mgt san khbng bi ndt, ta c$n k6 mach phAn 8 b5ng cach det nep dbng hosc 
thau d$y 2mm l&n ldp l6t trLfdc khi lang vGa granito. 

1.3- M e t  sin lang n+m ba : 

Cdu tao t ~ f m g  tg nhu mat san lang d a  granito, nhtfng ir dAy khbng dung h6n hdp 
xiiniing hat da ma tr&n ldp vda ximiing cat lang mQt ldp ximang trHng hoijc c6 pha mau, 
rbi dung nhGng da vAn hay manh sd  nh6 lat tren ldp nAy. Loai nay bdn, dep nhmlg thi 
cbng c6 phAn phdc tap. 

21- M+t san l i t  : 

La loai &st s i n  d ~ d c  cdu tao vdi cac t6m hay vien gach lat ma chiing c6 thd d ~ d c  
chd tao b5ng nhiku loai vat lieu khac nhau nhu van g8 ghep, gach g6 packe hoijc gach 
xiiniing cat, gach g6in, gach nham, gach hdp lieu ... 

2.1- Mat san lat g6 v a n  ghep : 

a- G8lam van ghkp phai la g8 t& khb, it co ng6t va venh, thUdng d ~ d c  lain bang 
b&tbilg, g6 cAy la nhon. Van g6 co b6 day td 2,5 - 4cm, chiku rong c6a van td 10 - 12cm 
du'dc ghep sat vdi nhau the0 mot phumg. Dd ghkp thi doc the0 chi&u dai c6a van phii 
lam mong the0 cac kidu : mong hbm 1 ~ a i  ga d m ,  kkp, cht bac, hay mong hGm ch6t 1 ~ 6 i  
gal mong ghbp khdp gia hbm. (H4-10). 

b- Van khbng thd lat trgc tii5p !en san ma phai k& tren cac thanh g6 dem hosc 
dAm d6 c6 bd day 6 - 8cm, chidu rong 10 - 12cm va b ~ ~ r ~ c  li&n k6t vdi g8 dem hfng  dinh. 
Khoang cach gida cac than11 g6 dein s6 tuy the0 b6 day cua van va tai trolig thc dung 

c- Cac tam van g6 ghhp c6 thd 1at tr&n mat b5ng the0 cac hinh thdc khac nhau : 
kidu dst  song song vdi chi6u dai khac c6 ho$c cung c6, kidu n6ng c& kidu qua tram 
xdp doc, kibu ch8 nhAn hay chd nhAn d6i xdng, kidu chd nh$t l$ch ... (H4-11) 

d- D6 tranh cho cau ki& cua s i n  kh8ng bj dm va gd khang bi inuc cAn phai chda 
khe trdng gida tudng va dAm dS > 3cm, gida t ~ d n g  hoac vach ngiiil va ldp vAn phli met 
san t ro i~g pham vi 1 - 2cin. Khe 116y v& sau khi hoan thien dUdc che b5ng gd chan t ~ h g  

2.2- Mat shil l A t  pack& : 

a- Packe 1h gbm (:AC th;11111 g6 mong, c6 kich t h ~ d c  nho d ~ d c  chi5 tao b5ng cac loai 
g6 rat cdng. Cac than11 pack? th~l'iing duiqc c611 tao the0 hinh chi3 nh$t dai 15 - 40cm, 
r611g 3 - 6cn1, dAy 1,5 - 2~111. B6n c11~111g qhw111 ddu d~fgc lain mong, r i n h  dd lid11 ki5t vdi 
nhau thanh mang l h ,  11ogc tdm ggch g6 gl~kp. G c  mong va r inh  nAy co tac dung han 
chi5 l~ ien  t ~ d n g  v&nh cuc bo va tranh cho inat sari gall ~6113~ va khdng p11Ang. 



b- Phu'ong phap lat thGdng d ~ g c  thgc hien theo 2 c i r h  chinh : 

- Pack6 lat tr6n van th8 (H4-53) 

- Pack6 gAn tr6n n&n cdng (H4-54) 

bl- Pack6 lZit tr6n van th8 : Van th6 d w c  chgn kh0ng r$ng qua 18cm va ghkp 

I 
nghi6ng 45' so vdi ddm dem, d ~ g c  1At gAn sat nhau. Pick6 lien k6t vdi van th6 bAng 
dinh, va co y6u cdu dinh phii d q c  d6ng sAu vao pack6 dd dim bio an toan cho n@di 

I 

11 s d  dung. 
I Mu6n cho ldp pack6 va van th8 ghbp vao nhau th$t chat, tranh ghdnh v i  trbi dinh 
/I khi di lai tr6n mijt s i n  hay chju tii trqng dong thi gifia ldp van va pack6 c6 thd d$t 1 
I 
I 1dp gidy ep xAy dung hoijc khoet r inh  mat d ~ d i  cac thanh pack6 dd dAm bao khi bj vbnh 

116 vAi1 ti6'p xuc vdi van th6 6 2 didin. 

b2- Pack6 tr6n n&n cdng : D6 li6n k6t gigiCla pAck6 va nQn b6t0ng hay cac ldp c h g ,  
t11Ghg dung cac chdt ddinh xAy dqng. NQn pack6 d w c  dan tren ldp keo (mattit at plan) 
dAy 2 - 2,5cm vdi mong d w c  cdu tao the0 hinh thdc dgc biet d6 c6 th6 bim ch$t vio ldp 
kgt cdu san khi d5 kh8 cdng. 

2-3. Mgt s i n  lat gach xilnang cat, gach g6m hay cac t6m hqp lieu. 
l 

a- Mgt san d ~ d c  cdu tao vdi cac vi6n gach mong c6 kich t h ~ d c  thGdng k h h g  ldn 
Em, lat tr6n ldp b6t6ng hay ldp dem cach Am bAng xi d&y 8 - 10cm. Tren ldp cach Am 
lang mot ldp vca ximang cat dAy 2 - 2,5cm dd lam chdt lien k6t gifia ggch va b6t6ng 
ho$c dung keo tdng hdp dd dan vao n i n  cdng d6i vdi cac tdm hqp lieu. So vdi cac logi 
lnijt s i n  khac, loai nay co nhieu u'u di6m nhG sgch, bin, dep v i  gia th inh  khhng cno IAm 
11611 thGdng d w c  dung. 

b- Cac loai gach v i  tdm hup lieu t h ~ d n g  dung g8m : 

- Gach ximang cat co kich t h ~ d c  20 x 20cn1 day 2cm 

- Gach ddt nung (la nem, gach t iu)  30 x 30 day 3cm. 

- Gach sa thach, gach khAm (mosaique). 

- T6m da ldp (Ardoise), da vb (da ma), c l a  cdnl thach thien nhi6n hoac nhAn 
tao. 

- Tim vai dAu cao su, t$in chdt deo Polivinyl Olorua, linbleum (30x30). 20x20, 
15x15 d&j 2 - 5mm). 

- Ngoii ra cbn co thd dung gach th6 dd 1 A t  the0 hai cich d$t nAm hoec dot nghi6ng 
vi6n gach tr6n ldp vfia lot v i  se ch6n v3a xilnang d6o vAo lngch khi n&n lat d5 k6t cdng. 
Cac ki6u lat tr6n mfit b&ng co thd 1at chko mach la dda, lit cheo nlach chfi c6ng hoac 
lat vu8ng ... (H4-55). 
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CAU TAO CAU THANG. 

I.- Khai niem v$ cac phuang tien giao th8ng thhng dung : 

Trorig kign truc cac n h i  cao t$ng d6u chn phiii c6 d ~ d n g  giao thBng Ien xu6ng gi3a 
cac tang, trong d6 gdm : chu thang t h ~ d n g ,  thang may, thang t y  chuy6n, d&ng d6c 
.v.v... (H6-la) 

I/- Dddng d6c : gidi han do d6c ti? 0 - 20'. Do d6c t d  1 : 10 tr6 xu6ng lam d&ng 
d6c thohi. Dudng d6c thohi t6n n h i h  dien tich nen chi sd dung 6 mot s6 cBng trinh dqc 
biet n h ~  benh vien, gara 6t6 nhi&u tang. 

21- C&u thang thudng : Gidi hgn do d6c td  20 - 45'. Thich hdp nh i t  la 30' (1:s). 
N6u > 60' thi ddy la chu thang thhng ddng. 

31- Thang t$ chuydn : Dung 6 n h h g  ndi co lubng nwdi  di lqi rdt nhie*u nhU cda 
hang bAch hoa, nha ga .v.v... (H6-lb) 

41- Thang may : Dung cho cic  nhh cao tLng nhu nhh u, nhh 1hm viec 6 tang, benh 
vien, t r u h g  hoc 4 dng  nhhm giim b& hao phi nsng luqng ciia ngubi l&n xudng c h  
thang, ti& kiem thbi gian van chuy6n - Nhh cao tang cLn phii c6 thigt bl thang mBy Mn 
canh t%y vHn ph6i thiet kk$ cAu thang t h u h g  - Thang mAy thigt bj c a  khi phdc tap tien 
hao tdn sira chila l h ,  n&n dbi vdi c ic  nhh xiiy d m g  phd bi6n it dilng. (H6-lc). 

11.- Cau tao cau thang : 

11- Mo th bo phan : CBc bo phan c a  bin cha cLu thang gdm 2 bo phan chinh : thin 
thang vh chie'u nghi. (H6-2) 

1.1- Than thang : (H6-3) 

- Y&u cAu cgu tao : nhu mot loai shn g ic  d4t nghieng trCn xAy bat d l  di lai. 

- Thhnh phan : 

+ Dam thang : trac dien : c6 th6 hinh chii nhijt, hinh ribg cua. 

+ Bat thang : thing goc vdi d u h g  bao quanh hoac dAm thang (limdng), chng c6 khi 
xCo g6c vdi t u h g  bao quanh hoac ddm thang. Bgc thang c6 th6 hinh ch3 L hay hinh tam 
giic. BGc thang d6 di lai an tohn ph6i 1hm lan can. 

+ Tran thang : y&u cAu ph6i my quan, ve sinh. 

1.2- Chieu nghi : (H6-4) 



Than thang s6' b$c li6n tyc khbng n611 qua 18 b$c, cGng khbng n&n it h m  3 b@. 
Khi 1s b$c d gida n&n thiQt kQ chi& nghi. Ddi vdi cdu thang thoat nmdi la chinh thi 
chigu ngl~; khbng dddc thigt kke" qu$t. 

21- PhAn logi c&u thang : C6 nhi&u cach dd phin loai cAu thang. 

2.1- Vi tri : Dqa v6o vj t r i  dst cQu thang thi c6 : 

- CQu thang ngoai nha 

- CQu thang trong nha 

2.2- S d  dyng : 

- Trong nha : c6 c$u thang chinh, cQu thang phu. 

- Ngoai nha : c6 cQu thang thoat hidm, cQu thang dich vu. 

2.3- Vat lieu : 

- CQu thang xay ggch, da. 

- CQu thang thitp, g6 

- CQu thang b6tdng c6t thitp, cQu thang h6n hqp. 

- CBu thang chdt dde. 

2.4- Hinh thuc : (H6-5) 

- Cdu thang 1 v&, 2 - 3... ve". 

- Cdu thang tron, tr8n oc. 

- Cdu thang bit giic, ciu thang lech tdng ... 

2.5- Ket cau chiu luc : 

- Cdu thanp ban chiu luc 

- C$u thang b6n ddm c h ~ u  luc 

- Cdu thang treo, tuhg ,  tru c h ~ u  IUC ... 

31- Tham so cau tao chc bo phan : 

3.1- Chieu rong than thang : (H6-6a) 

- Tu9 thuqc vi tri : 

a- Tay vin 2 bCn : Om60/dm vj. 

b- Tay vjn 1 bCn, 1 bCn tudng : O,7Om/dm vi. 

c- T u h g  u 2 bCn : 0,80m/dm vi. 
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So" d m  vj 1 d m v j  2 d m  vi 5 d m  vj 

Vi t r i  a 0,601~1 1,20m 1,80m 

V! t r i  b 0,70111 1,30m 1,80m 

Vj t r i  c 0,80111 1,50m 1,80m 

- Tuy thuoc l a  l ~ g n g  va so" nwdi  scl dung tinh the0 vj tri. 

Thbng thLfdng chidu rgng than thang nha d : 1,20 - 1,40m c6 thd bao dam 2 n@di 
l$n xudng d6 dang (vi 2 nwdi  c6 chi& rong : 100 - 1lOrm). C6u thang phu nh6 nhdt 

Nha cbng cong c iu  thangc6 chi& r$ng call cQ v50 tinh toan thoat n g d i  quy6t 
djnh, thu'dng 1,40 - 2,OOm (H6-6hl,b2) 

Do"i vdi thang leo, chidu rong than thang trong khohng 40-50cm (H6-6c) 

3.2- D? d6c : (H6-7a,b) 

Do cao cua b$c thang c6 quail he vdi chidu dai ciia b&c chan ng&i di. Chidu dai 1 bLfdc 
di td 59-66cm tuy the0 t6c do di : 

- Ru-dc ch$n : 59cm 

- Budc trung binh : 62 - 64cm 

- B~idc nhanh : 66cm. 

Quan he g i h  chi611 cao 11 vi i  chiku reng h c i ~ a  bgc thang co  th6 bidu diEn bang c c i n ~  
thirc : m = 2h + b. (H6-7c). 

Vui in = 600 - 640m111 15 chi6u dai trung bin11 cita bu.Clc di ngLidi 1611 va tri! em. 
Tham so" v6 quan he gida h va g d6 bao dam an toan la h + g = 440 - 470mm va d6 bao 
dam tien nghi t11oAi inai la : g - 11 = 120 f 20mm. 

Chidu cao b$c thang thbng thUdllg 1; 140 - 200inin, chi&u r e i ~ g  s6 15 320 - 220inm 
va do do"c c iu  thang nAin trong pham vi 24 - 45'. Do d6c b$c thang thich hdp c6 chidu 
cao h = 150 - 18Omin, c11idu rang 240 - 300inm va 66 do"c 26 - 33'. Thich 11dp n11a"t la : 

h / b = 150 / 300 

160 / 280 

Do d6c : 26'34' - 29'45'. 

Do d6c cdu thang cbn ttfdng quan d6n cbng nRng cua cbng trinh 



Nha d Trudng hoc H6i trudng Ben11 vien Nha tri? 

h 156-175 140-160 130-150 150 120-150 

b 250-300 280-320 300-350 300 250-280 

D6i vdi chu thang di lai it n s d i ,  c6 th6 lam hai do"c mot it : 

h / b = 170 / 260mm 

175 / 250 

200 / 200 

3.3- Chi& ngh; : 

D6 bAo dAm di lai thugn tien va khbng bj il dong n s d i ,  c h i h  ro i~g  clia chi& ngh; 
c h i h  rong thAn thang. Ddi vdi chu thang mot v6' d6 tranh hien tuqng phai d im chAn 
vi 16 budc thi c h i h  rong clia chi& ngh; > 3 lhn chi& rgng bac thang hogc chi&u rong 
th5u thang c6 thd d ~ q c  tinh the0 cbng thifc : 

L = n ( 2 h + b ) + b  (H6-8) 

(11 la so" b ~ d c  tai chi6'u nghi) 

3.4- Lan can tay vln : 

C h i h  cao lan can c6 quan h$ tdi do ddc c6a cAu thang, chu thaug do"c it y6u cAu 
lan can cao va n s q c  lai cAu thang do"c nhi6u thi lan can thgp h m .  ThBng thudng chi& 
cao lan can tinh td tAm mgt b$c thang trd 16x1 la : 0,80 - 1,00m, trung binh lgy 0,90m 
do"i vdi n s d i  ldn va 0,65m cho tre em. 

3.5- Khoing cach di 1 ~ t  (k11oAng thoat dAu) (H6-9) 

Do cao thbng th6y chu thang chn bAo dAm cho n s d i  di lai binh th~fdllg 2,OOm. D6 
bAo dAm do cao nhy thAn thang m8i v6' c6 th6 lam so" b$c khac nhau 1108~ ha n6n xu6ng 

3.6- Vj tri va so" Iuqng c6u thang : 

lam t5ng th6m my quan c6a cbng trinh. 

- Vj t r i  chu thang can cif vao mat bAng, tinh chgt cbng trinh, tinh toan 1Uqng n s d i  
qua lai ma quy6t djnh. 

- So" 1Uqng cAu thailg quy6't dinh bdi : cbr:g dung, so" tAng, dien tich, so" nwdi va 
y6u cAu phong hoa. 

- Stf lisn tuc gi3a cac ha1111 lang va cac bubng c3u thang rdt chi1 thi6't va cAn bo" tri 



dd d3 nh+n thgy r6 trong cbng trinh. 

- CB11g triilE kidn truc c6 chieu d i i  10m thi cdu thang c6 thg dgt 6 g6c nao tuy y. 

- CBng trinh kidn true dai 12 - 30m thi cdu thang 11611 dst  tai trung tAm hoac truc 

- Cbng trinh ki6n truc dai 30m phAi dung 2 hay nhi6u cdu thang, dgt 6 vj t r i  nhin 
thdy d6 dang tI3 hanh lang b cac tdng Idu vA tii' bQn ngoai. 

Khoang cach gi3a cac bu6ng cBu thang tii' 40 - 50in tuy thuoc vao b6 ddy cua cBng 
trinh kid11 truc va khoang cach di ddn cdu thang ghn nhgt tI3 bgt cd ch6 nao troilg t6a 
nha k1lBng qua 30m. 

- Cbng trinh ki6n truc co hdp kh6i bbi nhi6u nhanh thi vj t r i  buBng cBu thailg nQn 
bet tai chc goc trong hay g6c ngoai va tai giao didm cua cac hanh lang. 

3.7- GiAi phap XI? 1y tgi vi tri xoay goc d6i hadng : 

- Xd ly tay vjn va lan can tgi c h i h  nghi : (H6-10) 

+ Chi&u nghi d~fdc ndi rang thein bang chi& rongb$c thang trQn mot nhanh thang. 

+ DBm tllang u6n cong. 

- X d  ly b$c thang : (H6-11) 

+ Myc dich yQu cdu : 

T r u h g  hap bu6ng thang khong d6 dien tich d6 thiEt kE chie'u nghi, yeu cdu cdu tao 
cau thang hinh quat. 

Lam thohi do doc 6 phan eo bGc xoay goc. 

Giam thiiu cich biet gifia c i c  eo bgc v6i eo b$c ben trong 10 cm, bet thang hinh 
quat vdi goc ngoii bang 10' v i  tai vi tri cdch tay vjn 25cm b& rQng bec thang > 22cm. 

Ap dung cho t r u h g  hap xoay g6c ddi h u h g  180° 

Phumg phip d m  gihn (H6-12a) 

Phumg phAp giao didm 2 vong tron (H6-12b) 

Ap dung cho t r u h g  hap xoay goc d6i h u h g  90'. 

Phumg phap bin c io  (H6- 12c) 

111.- Cau tao cau thang go : 

C$u thang g6 la loai cdu thang ma cdc bQ phgn chinh chiu luc nhu dam thang kd 



cA bgc thang va chidu ngh; d$u ddgc cfiu tao bang vat lieu g6. Bdi v$y n6n ciu thang gb 
c6 uU didm la nhe thi c6ng nhanh, dB lam dqp bAng khAc cham. Nhu'dc didm cfia loai 
c iu  thang g6 c6 thd suy tdvgt  lieu ndy la d6 mdi, mot, muc, d6 chay va thu'dng bj rung 
ndu thyc hiencfiu tao rap n6i khbng dung qui cich. 

2.1-Hinh thdc bet thang : B$c thang dugc ca"u tao bang van g6 du day d6 chju 
sdc nQng cua n@di v i  v a t  di chuykn b6n tr6n no, t.hu'dng met b$c duqc chon van c6 b6 
day tli' 4 - 5cm, van lam d6i b$c c6 bd day 2 - 3cm. 

MQt b$c va d6i b$c duqc rap n6i bbng mong r51111 va dinh, troilg 3 cach thi thd  2 
va 3 dat y6u c iu  hbn. Mui b$c bao dam nh6 ra 4 - 5cm. (H6-13a.b) 

0 noi thu'dng dm uirt, bac khdi h inh  cua cAu thang g6 n6n xAy bbng gach da hay 
b$tbng nham bAo ve chdng muc cho diu  tya cua dAm thang g6 6 vl t r i  nAy. (H6-14) 

2.2- H i n h  thdc dhrn thang : Theo tr6c die11 va k i  thugt cdu tao, c i n  phAn biet 
2 loai cAu thang : 

a- Dhin thang hi1111 chi3 nhat : b$c thang du'qc dQt va li&n k6't vao dAn1 hbng cach 
xoi r5nh hoQc dong gd chlu b$c. (H6-15) 

b- DAm thang hinh rang cu'a : co thd thqc hien the0 2 cach : t iogc cu'a dAm thann 
hinh rang cu'a, hoQc thqc hien ri6ng re lam 2 phAn va dude rap ghr,p lai - Chi6u cao cua 
dAm thang hinh rBng cua b phAn chiu Iqc chinh cua dim cAn bao cl;iin > 15cm. (H6-16) 

3)- Chi ti& c8u tao : 

3.1- C5u tgo 6n dinh d6m thang : (H6 - 17) 

Trudng hgp mot dAm thang dat sat tu'dng, cAn dat m6c s i t  ch6n vao tu '~ng  dd neo 

1 chju dim, dbng thdi co bd tr i  bu Ion c h h g  gi3 2 dAm thang d6' lien k6t chung lai, dAin 
I bao khoang cach nha"t djnh cua chidu rong thAn thang va gi3 cho toan ho k6t C ~ L I  11Ay 

kh611g bj x6 djch the0 phu'ong ngang, dap dng y6u ciu ch6ng rung cho CALI tht~ng. 

3.2- GhGp no"i d6m thang : (H6-18) 

Khi g6 lain dim thang kh61lg du dai thi cAn phai ghep n6i, vdi indi ghep g8m 3 
thanh phAn : 

- Hao mong g6 dd gid 2 mat ddu rap khit vao nhau. 

- Mot bu Ion sidt ch$t 2 ddu ghkp n6i. 

- Mot mi6ng thep dep du'qc b5t dinh vit ap sat vao mat da du'di cua dAm thang tai 
mdi n6i, chiu sQc keo. 

Ki6u cach ghep n6i nay ap dqng chung cho ca 2 hinh thdc dhm thang hinh ch 
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3.3- C6u tao chi& ngh; : (H6-19) 

Tiiy the0 vj tri, mat bang va hinh thiic cGa chi& ngh; ma c6 th6 ap dung 1 trong 

a- GiAi phap dAm chiQu nghi la b6 ph$n chiu san chi6u nghi, dBng thbi la di6m tqa 
cho cac dAm thang ciia cac nhanh cAu thang. i 

b- Giii phap dAm thang va tru phu dAm thang va tay vjn mot nhanll cAu thang va 
d6m chiQu nghi d ~ d c  lien kgt b5ng mong thdng qua mot tru phu trung gian. 

DAu tren va dudi ciia tru phu phai dUdc chifa du ch6 d8 rap mong cho tay vjn va 
dAm thang v6 2 hUdng, c6 do cao ch6nh nhau bang m6t b$c. (H6-19b) 

c- GiAi phap dAm can don bdy : vdi don biy d ~ q c  dat g6i 16n dhin can 6 khoang gi3a 
va sit ghnh chju d8m thang6 dAu ngoai. Giai phap nAy cung s6 d ~ q c  ap dung cho t r ~ d n g  

! 
hdp cju thang xoay goc ddi h~fdng khdng c6 chiQu nghl. (H6-19c) I 

a- MUC dich : la bo ph$n che mst dudi cGa th in  thang, nh5m che bui td tren rdi I 

xudng loai trit hdc k&in khdng cllo nhen gifing, dBng thbi tang vit my quan chung cho 
cdu thang. I 

b- Cciu tao : 

- Mat trdn thuirng duqc lam bang cich to vi7a lCn luui thCp hoac nep go, tuy nhiCn vi 
la cau thang bang go nCn v$ phuong dien my thu$t thi nCn dong v6n ghCp, go d in  hay 

- S U ~  tran than thang c6 the lien ket vho bac thang ho$c lien k&t vvho ddm thang. 
Theo cich trCn thuirng bi Anh h u h g  ciia su  rung cua b$c khi c6 ngubi di u ben trCn, nhi't 
18 mat trin to vi3a sS: d6 b~ ran n& (H6-20). 

1V.- Cau tao cau thang sat thep : 

1)- Dac diem : 

La loai cdu thang m i  bo phan chiu luc chinh nhu d i m  thang duuc thuc hien bang vat 
lieu sat thCp - Con bgc thang co th$ bang sat thtp hoac bing vat lieu khic nhu go, d6, 
betong cot thtp. 

Ciu thang s i t  thCp co  uu diem 1 i  bdn chac hon cau thang go, vui than thang co  the 
lily rong v i  dvhi hon - Vicc lap r6p cdu thang thuc hien nhanh va dE, nhi't 12 doi vdi kidu 
cau thang xoay goc hoac xoan tron oc. Tuy nhiCn cdn luu y den bien phap khac phuc 



i111uqc di6m F cd b i n  ciia vat lieu s i t  thAp la ~ h a i  s m  bao tri de phbng ch6ng r; set. 

2)- M6 t& bo phan : 

2.1- lIillh thiz'c bac thang : B$c thang dude thuc hien vdi sudn ch/u ingt b$c b5ng 
thep hinh cha  L, inat b$c lam bang cac tdm t61e co khia hogc dugc lien kgt ha11 hay tgm 
v6i1 g8 b i t  dinh vit vio sudn. Met b$c thang c6n c6 th6 !am bang ban betbng c6t thep 
dot vio khu6n thep hinh ch3 L d6 lien kdt vao dhm thang. D6i b$c dufdc lain bgng t61e 

phing. B$c thang 6 didin khbi hAnh tai ndi thutmg 6m udt nen xAy bang gach da, betbng 
c6t thep d6 gat dAm thang nham chbng ri s6t b didin tqa cua diin. (H6-21) 

2.2- Hinh thdc diim thang D6am thang s6t thep c6 2 hinh thifc : hinh ch3 nhgt, 
hi1111 rang cufa. 

- DAm thang hinh cl18 nhat : Dung cac tdin t6le diy td 6-12mm nguy6n tgm hogc 
d$p hi1111 chOU, hay ghep vdi thkp hinh chd L, hosc c6 th6 ghep v6i g6 thanh dim rbng, 
dufgc l ip  ghep n6i bang din11 tan hay m6i hail. (H6-22) 

- DAin thang hin11 r5ng cufa : Diing cho cac tdin t61e ngc~yen dd c6t the0 hinh rang 
c~fa, hosc diing thep bin,  thep tr6n dd tao hinh rang cufa tr6n diin hin11 chi? nhat. 
(H6-23) 

2.3- Tr6n thAn thang : (116-24) 

- Sudn t r i n  thudng duqc lien kdt treo b5ng thep trbn hay thkp ban vha k6t cgu 
b$c thang. 

- Mgt trhn duqc cdu tao bsng giai phap t6 vaa 1611 hfdi thkp d~fqc buot vao sudn 
hoec c6 thd dung t6n phang di! lain in$t t r in.  

3)- Chi ti6t c6u tao : 

I 3.1- Ghep n6i cl6m thang : Khi cAc d&m thang lrl1611g du dai, cdn phai ghep n6i 
I thi c6 t h i  ap dung giAi phlip n6i bang cach dgt lib11 ddu v6i tdin che m6i n6i duqc lien 

k6t 11an hogc dinh tan. 

3.2- Libn ke't clgm thai~g vao dgm chi& nghi : Dim clli6'u nghi thu.trng dugc 
ghep bsng 2 thep hinll cl13 I, U. Din1 thailg duf~; lien kdt vio dAm cl~idu~ nghi bang 

I bulon v i  thdp hinh ch6 L vdi nh<fng t6111 dein bhng g8 cdng hogc gang. (H6-25) 

3.3- K6t cdu chi& ngh; : CEiu tao chie"u nghi ciia ciu thang s5t thkp c6 cungm6t 
i~guyen tAc 1111~. 6 ciu tllang g8, tuy the0 trudng hdp ma co t116 ap dung giai phap di~ilg 
dim chi& nghi dd chju sail clli6u nghi v i  cac d$m thang hoac giai phiip dilng dAm cAn 
db11 bdy d6 chju dim thang- Lien kdt gida cac dAm th~fdng duuc Ap dung giai phap lien 
kdt bbag bulon vdi thep hinh L. (H6-26) 

V.- Ciiu tao ca"u thang x&y ggch da : 

a- 
gach d 

1.; 
vao ti 1: 
b$c. 
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kdt cdi 
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1.1- V+t lieu : Bgc chu thang d w c  cau tno b ing  cach xAy gach hay dA , vdi gach 
thi dung loai ggch d5 duedc 6p 2 lA11 Iuc san xugt., bao dam chgt :tLfdng t6t1 thanh vudng 
can11 thAng - Vdi da thi dung loai da cisng. dgc ch6c (granit, didrit, banzan) chiu inai 
in611 1111511 mat llhuhg khbng trdn, hosc deo than11 tdng dai 1,20m d6 lam b$c thang. 

1.2- Hinh thir'c bijc thang : 

a- B$c thang x5y bhng gach c6 th6 dgt n&m vi&n gacl~, nhuhg n&n d$t nghi&ng vi&n 
gach dd tao b$c t r h  kh6i nn&n bEtdng. 

b- Bgc thang b5ng dh d'dc gia cdng dd c6 ti6t dien the0 hi1111 ch13 nh$t hoac hi1111 
da gihc mot kh6i hay 2 nhhnh vdi mui b$c nhd ra  t13 2 - 4cm, cao 4 - 6cin. Ngoii ra  c611 
c6 nh3ng b@c thang bhng dh d ~ g c  dgo got the0 hinh thdc dac biet d6 xAy cAu thang c6 
th$n thang tron hay xoiin trbn 6c. (H6-27) 

1.3- Pham vi ap dung : CBu thang nAy thudng duqc dem hp dung tai c5c ng5 ra  
vao 6 b&n ngoai nh i ,  cbn d~iqc  goi chung la b$c tam cgp tuy sb b$c c6 thd nhiEu ha11 3 

CAu thang nay cung d6 dcfqc thyc hien 6 bbn trong nha, troilg cac dinh t h y  cd, c6 
k6t c h i  ttu'isng x8y cu6n voin chju lcfc. C6u thang xAy bhng da, gach chi d~ iqc  iip dung d 

nhi t i~g  nai kh6ng co ingch nu'dc nghm. 

2)- Chi tiet cau tau : 

2.1- CAu thang xAy gach : Vdi so bac < 6 thi cau thang xAy bang gach dat nam hay 
dat nghiCng tren ldp dgt nth d2 dAm ch$t d& mot ldp bCt6ng gach v6 hay d i  d8m mic  
25 - 30 day toi thie"u 15cm. Ngu so  b$c > 6 thi b$c thang xAy tr&n vbm cuon. CAu thang 
x iy  bang gach, dB d&u xiy bhng v3a ximang mic  50. (H6-28). 

2.2- Cau thang xay bang da : 

a- Cau thang ngoai trdi : Bac thang bang dB dii 1,20m duuc dat goi lCn 2 doan 
dubng thgp c6 bd day 22cm d& 2 dau bac thang ngim vio 2 bCn tubng it nhat 1 lcm. 
Trutmg hgp chic% ngang cha cdu thang rong thi phai xiiy c6c t u h g  chju di3 b?c cich 
khoang 1,20m khi so bac > 6 thi cBc chlu bGc duac xiy cudn d l  ti& kiem vat lieu - Ngu 
phan dudi nhh kh8ng c6 tang him thi cdu thang xiy bang n h a g  phi& d6 li&n khoi, ngu 
nh8 c6 tang h3m can liiy inh  sing v8 th6ng gi6 thi tai chi& cao ngang tam cira cua tang 
ham can dat cBc b ic  thang c6  duc thung 6 kho6ng gi3a. 

D l  nu& mua kh6ng chhy vAo nhi, bet trCn cung nCn d?t thgp h m  n$n nhh Icm, 
ddng thai ca'c mat bgc can 1im hai doc ra ngoii vdi do doc 1 - 5%. 

BGc tam cap chju tAi trong nhe h m  so vdi tudng ngoii cha nhi ,  do d6 cdn cau tao 



khe bidn dgng giQa 2 bo ph$n dd khdllg bj anh h&ng Ian nhau nhu. co hien tudng lun 
kh8ng d6u. (H6-29) 

b- C6u thang trong nhci : 

bl-  Cdu thang co thhn thang thing : 

B$c da duqc dgt d ddu ngam vao tudng, ddu kia gat tr8n ddm thang b5ng thep hogc 
b5ng b8tdng c6t thep. Chigu nghi co thd lam bhng 6tbng c6t thep hay xiy cuo"n, mot 
ddu ti vao ddm chiku ngh;, d$u kia ngam vho tudng. Trudng hqp cdu thang 6 giQa 2 
tudng, khi chi6u ngang c i a  th in  thang hep thi b$c thang duqc ch8n ngam b 2 ddu vao 
tudng chiu, khi chi&u ngang cua than thang ro11g 1,50m thi xay cu6n vom ti vao 2 tudng 

I 

doc the0 th in  thang dd chju d6 b$c thang. (H6-30) 
I 

b2- Cn*u tltang co th6.n tltang tron : Cdu thang loai ndy ca"u tao the0 kidu xoe nan 
quat, cac b$c co 1 dhm ch6ng 1611 nhau the0 chi6u th ing d h g ,  con ddu kia ngain vao 
tUdng chju theo dudng vong xofin tr8n 6c 16n cao ddn tdng b$c, phdn ddu b$c thang k6 

I c h h g  l8n nhau co dudng kinh 30cin, ph$n ddu ngam vao tudng co doan i m  siu 12cm. 

I d lnBi b$c thang chi&u rang gida b$c tr6n dudng bu6c phlii dd rQng d$ dijt chfin (25 - 
I 30cin) sau khi d6 t rd  phAn g6i tqa cua bac dgt kg lien b8n tr6n - Chi&u day in6p du6i 

i cua b$c thang k116ng nho hdil 30cm. (M6-31) 
I 

1 V1.- Cau tao cau thang betong cot thep : 

Cau thang bCtong cot th6p co uu di im la b$n l i u ,  khong chhy do do duqc dung rong 
riii trong nha dan dung cGng nhu cong nghiep. Cau thang bCtong cot thCp co 2 lo$ : 

Tohn kh6i v i  lap ghtp. 

1)- Cau thang betong cot thep toan khoi : 

1.1- Dac diem : 

- Uu di im : Cau thang betong cot thCp tohn khoi co  do cimg vh Bn djnh cao, khong 
bj han chi5 bbi tiku chudn hoh, hinh thuc da dang thoa m5n moi yCu cau tham my cua 
ki$n trdc. Ap dung trong c6ng trinh d in  dung bang bCt6ng cot thCp vB c 6  yCu c6u dac 
biet v& tao hinh tham my. 

- Nhuqc di im : T6n cot pha, t6c do thi cong vh dua v i o  su dung cham. 

1.2- He thong ket cau chju luc : Hinh thuc k$t cau chlu lqc co  2 loai : Bin v i  
ban dAm. 

- Ciu thang hinh thuc ban : ThAn thang 18 mot ban phing, ban chju toAn bQ tai trong 
thc dung 1Cn c i u  thang, ban tua 1Cn t u h g  hogc tua trCn d i m  6 6  chi& nghi v i  chi& tdi, 
hinh thuc k$t cfiu nay thich hap nhjp cau thang nh6 : 4,50m v i  hep 1,50m, chju tai trong 
t u m g  d6i nho. (H6-32). 

1.1 
va thoi 
bet6ng 

- L 
n$u cfi~ 
114 gac 
doc Ian 

- L  
trang tl 
khong c 

T ~ Y  
vat l i e u  
vit, hhn 

+ L 
thCp b61 



- CAu thang hinh thdc ban dAm : 

K6t c6u chju lqc c6 2 phAn : bhn va dAm nghi&ng (dAm lim6ng). 

Cung co thd c6u tao ban va b$c thang thanh mat khSi, Iuc nAy b$c thang gidng 
nha  m$t dAm nh6 tqa tr6n dAm nghieng, dam nghieng tga l&n dAm chidu nghi. 

Quail he giiia bin, bijc va ddm nghisng co mgy trairng hdp sau : 

+ Bin, b$c d phia tr&n dAm, v& phamg diqn chju lqc kdt cgu hdp ly, n h m g  d$m 
16 xudng phia d ~ d i  nhi&u. 

+ Bhn, bijc d$t 6 phia dadi dAm, nha  v$y tr6n phsng, dep, d6 lam v$ sinh. 

+ Bhn, b$c dst 3 gida ddm : Tuy tinh hinh cu th6 in6i th in  thang co th6 b6 tri  mot 
dAm chju ban b$c : dAm cllju mat dAu, dAu kia ciia ban b$c k& vao tUirng, host the0 kQt 
cau co~lsole Inat ddin hoQc 2 d&in dgt 6 gida ban b$c. (H6-33) 

VI1.- Cau tao bo ph&n bao ve : 

11- La11 can - tay vin : (H6-38) 

1.1- Mo t i  : Lan can, tay vjn 18 bo ph$n cgu tao d6 bao d im an toan cho nguai di lai 
va thoai mrii khi sir dung. No co th& dung vgt lieu bang go, d6ng thau, thtp, chat d6o vB 
betong cot thCp. VC hinh thirc c6 th& la lan can dac hoac Ian can r8ng : 

- Lan can dgc : Thbng t h u h g  Ihm bing bCtdng, gach. Khi Iim bang bCt8ng t h u h g  
neu ciiu kien toin kh6i thi c$n dd liCn vdi than thang. Neu Ihm b5ng gach t h u h g  bing 
114 gach, d6 b60 dam do cdng can phii gia c 6  bbi c i c  giang b$t8ng cot thtp the0 chi&u 
doc Ian can. 

- Lan can rong thoang t h u h g  1hm bing kim loai, g18 : Lan can loai nay thoang nhe, 
trang tri the0 nhieu hinh thirc, nhung phAi dHm bAo dugc an tohn v6i c6c khoing tr6ng 
khong duqc l h  h m  15cm (khoang cho dAu nguai chui lot). 

1.2- Lien ket tay vin vao Ian can, Ian can vao than thang : 

Tay vln duqc 1hm bang nhi&u loai v+t lieu : go, dong, thCp, nhbm, granito ... Tilt c i  
vat litu niy cdn bao d im nhan, khang b6m bui nhieu. Lien ket cc6 th6 bang dinh, dinh 
vit, hhn hoac liCn k&t tohn kh6i : 

Lien ket Ian can vio thin thang : 

+ Khi che tao thin thang c$n chila sZn 118, sau khi Ihp Ian can vio, 16 duqc tr6m kin 
bang v3a ximang. 

+ Li$n k6t hhn : khi thanh chong Ian can bang thtp ong, b bAn bgc chbn s%n n h k g  
thCp ban, sau d6 hhn ong sat vao. 



co hinh thuc nhe nhang. 

1.3- Xir 19 chb xoay chuy6n hrrdng clia tay vjn Ian can : 

ThBng thubng d6i vdi c8u thang 2 ve" hay nhi$u ve" thi dubng truc Ian can 
tay vin dugc dQt song song vdi d b n  thiin thang. 

* Cac xir ly : 

- U6n cong tay vin, g i im chi&u siiu, giAi phap nay 1gi kh6ng gian, nhung 
gia c8ng kho. 

- M b  r$ng chi& nghi hoQc b 6  tri b$c so le  b chi& nghi. 

- Kh6ng lam song song vdi d h  thang gi i i  phap nay chi dung cho cac 
c8u thang phu. 

2)- M4t b@c va miii b@c thang : (H6-39) 

2.1- Hinh thdc b8o ve mfii b@c : 

Dung vira xi mang hoQc cac loai vat lieu it bi mai mbn lam moi b$c, c6  
the" lam vat hoQc lugn trbn d$ khi budc kh6i bi v ip .  

2.2- M$t b@c thang c6 b8n gidng nhrr m$t san : 

- MQt b@c lang v8a xi milng mac 80- 100 day 20 mm, hay t r i t  granito. De" 
ch6ng trugt, trCn mQt b@c nCn lam gb b5ng vat lieu it bi mbn (cabonrundum). 

- Mat b@c 1at : gach hoa, d a  c i m  thach, t i m  cao su, c h i t  dCo. 
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11- r' 
nang ch 
hop cho 

1- 1 ': 
ng8i nhi 

1-2 : 
day Idp 

1-3 : 
mha cba 

1-4 : 
duoc VUI 

thudng, 
hpai ddt 

Sdc chju 
co bi 

21- M 
dung xon 
phhi ti& 
xac dinh 

2-1 : 
bin). Da 

2-2 : 
cQa muc 
hgp 1y di 
do, dn di 
c6 b6 tri 
chbn k h ~  
m6ng d 7 

tu0ng nh, 



I- Y*u &u thikt kk nnhn mong : 

11- Nbn mbng : De" xac djnh tinh ch i t  cba d i t  n h  nh5m d i m  b i o  k h i  
nang chiu luc tuang Bng, va thdng qua d o  chon gii i  phap v h & n  mong thich 
hgp cho cdng trinh, vi$c thi6t k$ c"a ti6n hanh the0 cac yeu c3u. 

1-1 : S g  6n dinh va cubng d o  cba m6ng, k6t c5u chju lyc cba toan bQ 
ngdi nha va d6t n h ,  c"a giii  quyCt dbng b$ nhu mot toan the" thbng nhat. 

1 - 2  : Tham d o  cd tau dja ch6t de" c6 d b  dil kien v h g  phiin ldp, chi&u 
day Idp d6t, loai da t  ... 

1 - 3  : Nghien cBu d i h  kien thuq van : ch6 y6u v h B c  dao dong the0 

1 mba c6a nudc ngam, c i c  thanh ph3n ho8 chat trong nudc ng'am. 

1 - 4  : Thong qua tinh. toan dC d i m  b i o  sy  biCn dang cba d6t n"e khbng 
d u ~ c  vugt qua trj  s b  gidi han cho phCp d6 sir dung c6ng trinh d u ~ c  binh 
thubng, va sirc chju t i i  c h  phhi d 6  de" khdng xiy  ra mat 6 n  dinh hoac 'pha 
hpai diit n h .  

Sirc chju n6n (trong luong c6a cdng trinh + gia trong) x he  sb an toan 
- 

cd b i n  - 
Dien tich c6a toan b o  day mong 

< SBc chju thi thgc d m g  cba d6t n&n (kg/cm2) 

21- Mbng : LA bo  phan dugc ciiu tao chdn khu6t d dudi mat d6t khi xiiy 
dyng xong r6t kho ma  kie"m tra tong nhu sda chira. D o  d 6  khi thiet kC mong, 
p h i i  ti& hanh m6t s6 tinh toan nh6t djnh nh2m chon mot gihi phap, cung 
xac djnh nhfing kich thlrdc thich hqp nh6t the0 cac yeu c b .  

2- 1 : D i m  bAo d b  cudng d o  v"en dinh de" chju t i i  (sirc chiu nen can 
ban). Diiy m6ng phhi th ing  goc vdi hudng t r u y h  thi tb  tren xudng. 

2-2 : Chi& s2u chbn mong va loai m6ng d o  dia ch6t ndi xiiy dung, cao d o  
cba muc nudc n g h ,  Iyc tac dong d dinh m6ng va quy6t dinh chon gihi phap 
hgp 1y de" c h i h  siiu chdn mong nhd nhdt va tho6 miin cac yeu c h  vv"e cubng 
do, Bn dinh cho cdng trinh. Binh thudng duqc chon > 60cm (tuy thugc vao viec 
c6 b 6  tri hoac khBng co t h g  hh%m) nham dhm bho toan bQ g6i mong duqc 
chdn khu6t d dudi mat dat,  cf"e phong bi va cham pha hoai. Kh6r.g nen dat  
mong d vi t r i  co  su dao  dong thay d6i qua  Idn c i a  nudc n g h  vvi qua  hien 
tugng n8y s@ lam k h i  nang chju nCn cba d6t thay d6i tang Iun, gihm cudng 
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do. Trong trddng hqp d$c biet, c6 thd dst  day m6ng 6 66 cao th6p nh6t c6a mqc 

2-3 : Hinh thd, kdt cdu va v$t lieu thgc hien m6ng cbn tuy thuoc vao tinh ch6t d6t 
n6n va cac tac dong ddn m6ng bao g6m cac loai nddc mst, nddc ngdm, nddc thai. 

2-4 : GiAi phap k6t c6u m6ng phAi dAm bao s g  v h g  chhc, do b6n IAu, chdt lagng 
c6a chinh c6ng trinh cGng nhd cac c6ng trinh kQ can (ndu c6). D6ng thbi phii hgp vdi 
yeu cdu va chi ti& kinh tQ - kjr thu$t (thi c6ng nhanh, ti& gihm gia th inh  vi gia thanh 
xAy d w g  n6n m6ng thdbng chigm khoAng 20% - 50% c6a gia th inh  toan bo c6ng trinh). 

11- Giai phap mong cho nha tuhg  kh6i : (H2-5). 

Tiiy the0 di6u kien dja chdt c6a ddt n6n dddi cbng trinh ma ta c6 thd chon ap dung 
mot loai m6ng thich hdp nhu'sau : 

11- Khi ddt nen chat v a  co tinh lun nh6 : 

1-1 : M6ng bang khi tAi trong nh6 va trung binh. 

1-2 : M6ng be b5ng bet6ng c6t th6p khi tai trong ldn. 

21 - Khi dgt n6n ydu (rdi) : 
' , 

2-1 : M6ng bang khi tAi trong nh6 (nha it tdng) 

2-2 : M6ng bang tren c ~ c  d6tl coc cat hogc ldp dem cat, s6i khi tAi trong trung binh. 

2-3 : M6ng be hosc in6ng tren coc, m6ng t r h  gidng chiin khi tai trong ldn. 

31- Khi 6 du'di ldp dgt chet c6 l&p da"t y6u : 

3-1 : M6ng bang khi Idp tren c6 chi& day ldn. 

3-2 : M6ng tren coc host tr6n ldp dem cat, s6i khi Idp tren c6 chi6u day nh6 va lup 
dddi c6 chi& diy  ldn. 

41- Khi cac I* d6t nen co chi& d a y  khhc nhau : 

4-1 : Giai phap m6ng be vdi bAn m6ng lien tuc hoac c6 s d h .  Tai n h h g  chb cb cac 
ldp d6t nnd thay d6i chi& day qua nhi6u hoac tai ch6 c6 s6 tAng nha thay d6i thi cAn 
c6u tao khe lun. 

4-2 : GiAi phii m6ng bang dgt 6 cac cao trinh khac nhau the0 chi6u d6c c6a ldp d6t 

4-3 : GiAi phap m6ng coc vdi dAu coc n5m 6 mdc s i n  tdng ham 

111- Cdu tao cac loai mong d@c bigt : 

11- Mong be (M6ng toan dien) : (H2-12) loai m6ng ddqc dung 6 ndi d6t nn&n c6 sdc 
khSmg nen yQu dii kh6 hay c6 nadc, ho$c do yeu cdn cdu tao cua cdng trinh nhd : dddi 



toan bo nhh cb t$ng h$m, kho, bk vt$ sinh, b8n chda nu'irc, h6 bdi, nha nhidu t6ng c6 k6t 
cdu chju lqc nhey lun khGng d6u. M6ng bk dude c6u tao b5ng cic v$t lieu chh y6u la 
b6tbng va b6tBng c6t thkp the0 cac hinh thdc sau : 

1-1 : BAn phing (mong tren n&n phd). ThGng thudng chi& day cda b&n dugc chpn 
= 1/61 vdi khoAng cach giaa cac cot 1 < 9m va t i i  t r ~ n g  1000 tdnlcot. 

1-2 : Ban vbm ngu'dc : dung khi c6 y&u chu vd do chju udn ldn. D6i v6i cbng trinh 
khbng ldn, b&n vbm c6 thd cdu tao bang gach da xiiy, b6tGng vdi e = (0,301 + 0,30m) va 
do v6ng c ia  vom f = 1/71 - 1/101 . 

1-3 : Kidu c6 sddn : Chi& day cGa bAn dddc chon e = 

khoAng cach gida cot >9m. Hinh thdc c6u tao the0 2 cach. 
a- Sudn n6m d ~ d i  c6 ti& dien hinh thang (kha n5ng chdng truqt gia tgng). 

b- Sddn n5m tr6n b in  : 

1-4 : ~ i 6 u  hop : Loai m6ng bk c6 khA nsng phan b6 d&u 16n ddt n&n nhdng lqc. 
tap trung tac dong l6n n6, c6 do c h g  ldn nh6t va trong Iugng nhe. Tuy nhi&n c6 nhuuc 
didm la p l ~ i i  dung nhi&u s6t thbp v i  thi cbng ph3c tap. Giai phap mong ap dung cho 
nha nhi&u tdng, nha cao t6ng c6 k6t cdu khung chiu lgc nhiiy lun kh6ng ddu. 

21- Mong chiu t6i trong dong : ( H h h  2-13) : 

TAi trong dong do sq  v$n hanh c6a c&c may giy nOn, chinh nhdng lqc kich thich 
nhy giiy nen chdn dbng d6n bhn thin c ia  mhy, m6ng may va nhdng k6t c6u chung quanh 
kg c& con n@di. TAc hai c ia  chgn dong gay n6n nhdng Anh hudng rdt te hai cdn phai 
dude cB lap bang cac giai phap c6u tao chung v6 m6ng chdng chdn dong. Tiiy thuoc ndi 
xu& phat chdn dong ma m6ng ch6ng chdn dong dude c6u tao the0 cac nguy6n tfic sau : 

2-1 : Chsn dong tir bCn trong c6ng trinh : Chan dong phat xust tir trong nhh, tac dong 
gAy Anh h u h g  de"n ndn, mong, s in vh s u h  nha. Bien phap cach chiin dong 1h : 

a- Dung kho6ng tr6ng d6 cbch ly. 

b- Dung cbc be phan cbch chan bhng vet lieu cach Am, c6ch ch8n dQng nhu cao su, 
ch$t ddCo, Ib xo thkp, con d6i. 

2-2 : Chiin dong tir bCn ngohi c6ng trinh : NguQn phht ra dao dong b bCn ngohi, 
truy&n chgn dong xuyCn qua da"t nnCn t ic  dcng vho c6ng trinh. Bien phhp cach chan cho 
truirng h q  nhy SE lh : 

a- Cfiu tao gieng hoac hiim cach chiin dong bao mong d& tao met kho6ng trdng 

b- Bao quanh mong bhng v$t lieu cfich im,  cach chsn dQng. 

3/- Mong & khe bien dang : (hinh 2-14) 



3-1 : d khe lun : M6ng s6 dugc cdu tao $ vi tr ima cdng trinh c6 k h l  ngng san sinh 
ra l6n khbng dku va giiy n&n hien tugng n&, gAy ke"t cdu cdng trinh. 

a- TrmSng h p  c6u tqo khe lun d mong : 

a1 : Cbng trinh qua dai hoac tai trong cua cbng trinh ph6n b6 t u m g  ddi khac nhau 
hoac c6 sai bigt vk chi&u cao 10m. 

a2 : Giai phap m6ng trong cling mot cbng trinh buoc phai chon khac nhau vi tinh 
chdt cua ddt nkn thay d6i qua nhiku hoec d6t nkn chju tAi khbng d&u. 

a3 : Vi t r i  ti6p giap gi3a nha cii va nha mdi, trubng hdp n6y ap dung giai phap m6ng 

b- C ~ U  tgo mdnga khe lun : Phiin m6ng thanh hai ph6n ri6ng goi la m6ng khe 
Iun vdi chi& rong cua khe la 2cm -3cm. Khi tai trong nh6, m6ng c6 th6 lam khdng d6i 
xQng (m6ng lgch tiim). Khi tai trong ldn, m6ng lam the0 hinh thQc phiin doan xen kg. 

D6i vdi m6ng d khe cdu tao cAn phai x6t tdi trong t i i  cha nha mdi v i  kha nailg 
m6ng cua cdng trinh s5n co. Khi xiiy mbng mdi, c$n c6 bign phip tich cqc d6 khbng giiy 
anh hudng tac hai d6n c8ng trinh hoac pha hoai m6ng nha cii. Trong trubng hdp nAy 
co t116 ap dung hinh thQc dAm cdng xdn, m6ng mdi va cii t ich  rbi nhau. 

3-2 : dl khe eo d in  (khe nhigt do) : Khe ca d in  d w c  cdu t+o d6 than dQng hien 
tudng nlit n& lhm h u  h6ng c5c bO ph$n b&n tr6n cha cdng trinh do Anh hudng ciia sq  
thay ddi nhigt do, lam bi6n dang ke"t cdu cbng trinh nhdt la d6i vdi ke"t cdu betbng cdt 

chia trong gi6i han 30 < 1 < 40m. Khe co d in  c i t  nha d6'n muc g& mong vi the" mong 

clia cat kep, tuang vach cimg 6 vj tri khe nhigt dij duqc cA'u tao thanh met kh6i 11th 
nhau. Thbng t h u h g  khe co d in  va khe lun (ne"u co) n6n chon trung nhau trgn mat bhng 

clia c6ng trinh ki2n tnic. 

41- Mong du&i nudc : 

Gi6i phap m6ng t6i uu cho c6ng trinh dudi nudc la thuc hien cac loai m6ng ~ 2 u .  
Tuy nhi&n khi c6 y2u c$u c&b @o va thuc hien m6ng truc ti6p 16n dgt n6n chiu tai cao 

6 dudi day nudc thi thy theo m6i trubng hqp ma c6 the" chon bien phap thi cbng the0 3 

phuong cach nhu sau : 

4-1 : Dgp tam, vong v&y (H.2-15a) : bao quanh vj tri xhy m6ng v6i d$p tam duac 

cii'u tao bing d5't set, c ~ c  van g6, thep, b6tbng c6t thep. Khi chi& s2u h clia nudc 0,80m, 

dung d$p tam bhng dhi set, vdi h>0,80m dung dijp dgt ccb tang c u h g  CQC van g6, thep 

hogc bgtbng c6't thep. Chi& reng 1 clia thhn d$p thy thuec vao chi& cao h clia muc 

nudc, v6i h < 2,50m ; 1 = h, h > 2,50m, 1 = h + 112 (h - 2,501. 

4-2 : XBy, duc chim (H.2-15b) : Ap d ~ n g  trong t r u h g  h w  nudc dimg y6n va khbng 



ing 

khe 
d6i 
k6. 

sill. 

i cao 

leo 3 

3uuc 

,Born, 

thep 
muc 

qua sAu (h < 1,50m). ~ n g  dung phamg phip d6 b8t6ng dudi nadc vdi loai b6t6ng k6t 
c h g  nhanh, b5ng cach diing bao t&i ho@c diing 6ng di chuydn thhng dimg dd dua bi3t6ng 
vao vi t r i  hogc phun vila ximsng. 

4-3 : Gi6ng chim hdi 6p (H.2-15c) : Khi tinh hinh dja chi% thGy van phdc tap, ddt 
tr8n mgt la y6u va dAy hogc ngap nadc, lai kh6ng thg ap dung giai phap m6ng tr8n coc 
hogc gi6ng chim thi c6 thd xd 1y thanh gi6ng chim hdi ep gdm 2 b6 phgn chinh : bubng 
gigng, than gi6ng. 

Budng gi6ng la ch6 chda khi nbn dd ddy nude ra ngoai va 1a.ndi dd cbng nhAn thao 
tac. Than gi6ng la k6t cdu chG y6u cfia mong sau khi gi6ng ha d6n 66 sau thi6t kg. 

Ngoai ra, con co buBng hdi ep la ba ph$n dd nmdi ra vao buBng gi6ng dbng thdi dd 
' 

di chuydn vat lieu v i  st3 dagc thao g6 khi thi c8ng xong m6ng. Tuy gi6ng chim hdi ep 
la mot kidu mong sau c6 hieu qu& n h m g  viec thi c6ng n6 kh6ng phai d6 ding cdng k h h ,  
thadng d6 gay nguy hidii cho cbngnhan Iiic thao tLc trong budng gi6ng. Gi6 th lnh  cao. 

IV- C&u tao tu6ng co d u h g  6ng. 

4-1 : Wdng co &fang 6ng khoi, th6ng hai : (H3-14) Trong ki6n truc dan dung 
dd thoat hdi va kh6i tii b6p, t13 cac 16 sa6i hogc th6ng gi6 trao d8i kh6ng khi, trong 
trudng hqp cAn thi6t phai lam cac 6'ng kh6i va 6ng th6ng hdi a m  vio than tudng dd 
tang thsm dn djnh. 

a- Vi tri : o n g  khdi vh6ng thbng hai nCn b6 tri b t u h g  trong, kh6ng n&n b6 tri b 
t u h g  ngohi vi v& mha d6ng kh6ng khi trong 6ng kh6i vh 6ng thdng hui bi l g h  1hm trb 
ngai cho l~ru th6ng kh6ng khi, do 66 Anh h u h g  t6i tho6t kh6i vh th6ng hui, khi b6  tri 
nhiCu d u h g  6ng kh6i v l  th6ng hui, t6t nhgt nCn bb tri t$p trung tai mat ch8. Vi nhu v$y 
khbng khi bCn trong c6c dutmg 6ng chiu Anh h u h g  c6a nhiet da tao diCu kien thu@ lqi 
cho viec thoit kh6i vh tho6t hui. 

6- Quy cach : 

- Kich thudc c6c d u h g  6ng thbng hui vh thoit khoi t h u h g  bing 

ChiCu day 112 gach + 2 mach vi3a = (105 + 20) 

Kich thudc 16 thoat kh6i t h u h g  l im c6 m$y c6  chinh : 

112 gach x 112 gach - - 125 x 125 mm 

112 gach x 314 gach - - 125 x 180 

112 gach x 1 gach - - 125 x 240 

314 gach x 314 gach - - 180 x 180 



- Dien tich ti& dien 6ng kh6i : 

Loai th6ng dung 400mm2 

Loai dgc biet 650mm2 (d n h i  gn tap thd, chc cda hang) 

- Chi6u ddy duung 6ng kh6ng n6n nh6 h m  112 gach ( 105mm), phia trong duung 
62g can duuc ca"u tao that p h h g  d6 d6 thoat kh6i. D6 thi c6ng t l~uan  tien c6 thd dung 
duung 6ng bAng da"t nung ho@c b6t6ng duc szn d6 thay gach, 6ng sanh c6 cac loai : 100, 
120, 150,200,250 va 300. (Hinh H3-14). 

- Chi& cao 6ng khoi : D6 tranh gio dap vao 6ng kh6i gAy kh6 khgn cho viec thoat 
khoi, 6ng kh6i cdn phii cao h m  mii nha, d$ cao phu thuoc vao khoing cach ti? Sng 
kh6i ddn dinh noc nha, c h i h  cao nh6 kh6i mai kh6ngduqc nho hbn 30cin, cangxa dinh 
mai do cao c6 thd giAm (H3-14). B$ phan nh6 16n cao nen dung vGa mac cao dd xAy, 

0 2 t d m g  h g  khoi nen lam thing, ndu phAi lam gay goc thi kh6ng duuc nho h m  60 de 
thoat khoi duqc d6 dang. 

Lam dudng 6ng kh6i ri6ng cho m6i tdng thi rdt tdt, nhuu'llg lam nhu vay dSi vdi nha 
cao tdng 6ng khoi SF! n h i h ,  chidin dien tich trong tudng 1811, n6n thudng cgu tao the0 
ki6u 2 6pg. 6 n g  thoat khoi chungcho chc tdngva 6ng dung ri6ng cho tdng tdng. (H3-14) 

- D u h g  ong th8ng hai nCn d$t 18 thoit hai c ich trdn tir 20 - 15cm. D u h g  th8ng hai 
khong chi dat b t u h g  the0 phuung thang dimg m i  cbn c6 the dat the0 phumg ngang 
tren trdn nhi. (H3- 15). 

4.2. D u h g  ong do rac : 

Trong c6c nhh cao tdng, dk tao di&u kien thuen lui cho viec chuy6n r i c  b c i c  tdng 
trCn cao xuong, cdn thigt kkC c i c  d u h g  ong do r8c. 

Vi tri 6ng do r8c nCn dat tai n h k g  nut giao th8ng trong n h i  nhung kin dio .  

D u h g  Cing do r i c  yCu cdu b t n  trong phii  nha'n d6 khi do r8c kh6i bi t ic,  nCn tot nhgt 
1im bang ong sinh,  nh8m hoac bCt8ng duc sZn. Phia trCn 6ng do r6c nCn lam ong th6ng 
hai wqt kh6i m i i  v i  trCn 1im mot @ phan th6ng hai d$c biet dk tang thCm kh6 nang 
th8ng hai tu nhiCn. Dd d o  r8c tai c8c tdng 1hm c8c cira do r8c, cira mi$ng do r i c  phii kin 
hai v i  s u  dung thuan tien, phia dudi (dng  tr$t) n tn  c 6  thung r8c c6 b8nh xe kCo ra v io  
d6 tien hot don. Dk tigt kiem d u h g  ong do rac ta c6  th6 1hm 2 ho dung 1 ong hoac 1 dun 
nguyen hoac 1 tdng n h i  dung mot d u h g  ong d o  r8c. 

V- Cau tao 10 cua so tang ham : (H3-13) 

Lo cua so  tdng ham ch6 ye"u lgy i n h  sang v i  thong thoing cho tdng hdm. 

C i c  gi6i ph ip  c&u tao : 



- Trubng hdp dii chidu cao thi cdu tao cda sd nhu binh thudng 

- Trubng hqp khbng dii chi& cao thi c6 3 cach cdu tao. 

+ Cdu tao t i  1bi 6 t ~ b n g  be cda sd tdng tret. 

+ Cdu tao sAn chim, dling loai ndy to"t n h m g  hai dht. 

+ Cdu tao 18 cda trong bd diy cAa tubng hhm - Loai nhy it hoijc khbng nen diing. 

VI- Cgu tao khe bi6n dang : (H3-19) 

Khe bign dang trong kiQn truc nhhm dd phbng l6n do nhiet 66 dong ddt v i  cac 
nguy8n nh8n kh6c lam cho mong, tdbng, san ghc, m6i hinh th inh chc v6t ndt  gay Anh 
hu6ng khbng t6t d6n sd  dung v i  lhm hu  h6ng cbng trinh. 

Khe bign dang gbm c6c loai : 

- Khe lun : Khe lun chia cbng trinh ra lhin c6c phhn doc lop ti? mong tdi mhi dd 
dd phbng lun khbng d&u gay ph6 hogi cbng trinh. Vi t r i  khe lun thubng d$t 6 cac nai : 

+ NhGng ch6 ddt khbng dbng nhdt co cdu tao dia chdt thay d6i dot ngot. 

+ Chd ma ng6i n h i  c6 66 cao chenh lech va tai trong khac nhau tufm~g ddi Idn. 

+ Ch6 ti6p gihp giiia 2 phdn nha m i  thbi gian x8y dqng khac nhau. 

+ 330 s8u va chidu rang ciia m6ng lan c$n khac nhau dAn d6n hi@ so" I6n giiia 2 
phdn qu6 ltm. 

- Khe nhiet do : Do su thay d8i cua nhiet do 1hm cho t u h g  c6 th6 bj d8n nb. Nhihg 
buc tu@g dhi c$n phAi lhm cho c ic  khe co diin (khe nhitt do) d6 t u h g  c6 th6 d8n nb tu 
do dugc. Khe nhiet do phin c6ng trinh thhnh c i c  phan tir mii  d6n ph$n trCn cua m6ng. 
Vi tri khe nhiet do t6t nhgt dgt b nui bi6n hoi cha nhh. KhoAng cich giila 2 khe nhiet do 
tuj) the0 loai ke"t c&u vh vgt lieu 1hm t u h g  mh bi6n thiCn ti3 15 - 40m. CAu tao khe nhiet 
do phAi dAm bAo cic  phan bign dang tu do, phAi d im bA0 che mua ... tai c ic  khe. Khe 
nhitt do vh khe lun t h u h g  k6t hqp vdi nhau. 

VII- T u h g  giu nhiet vh cach nhiet : 

6 nhihg nui khi hgu niing ho4c lanh thi than t u h g  ngohi nhiem vu chju luc, chju tic 
dung cua mua, gio, cbn phAi c6 khA nang giQ nhiet, cich nhitt nha't ddjnh. Gach thong 
t h u h g  khA nang cich nhiet kCm, muon dat dugc yCu cdu cich nhiet phAi tang them 
chi& dhy c6a t u h g ,  nhu v$y sE tang trong luqng cua t u h g ,  tang vat lieu vh anh h u h g  
den gi i  thhnh - ~6 giAi quyC't v&n d& nhy c6 2 c6ch : 

- CAi ti6n vgt lieu lhm than t u h g .  



5-2 : CAi ti& vat lieu lam tuung : 

Gach du'dc lam c6 nhi6u 18 rang hogc gach rdng dd xAy tudng loai gach n$y trong 
lu'qng tu'cfng d6i nhe. Gach c6 nhi6u 18 rdng nh6 so vdi gach 18 rdng ldn v6 phu'mg dien 
cach nhiet, gid nhiet va chju lqc d6u t6t hcfn cho n8n c6 thd lam tudng chju lqc. Gach 
18 r8ng ldn thudng lam tu'dng khbng chju lqc hoac vach ng&n - D6i vdi loai tu'dng n$y 
thi mgt tu'dng ngoai n8n trat vda va dd t&ng cu'dng khA nang ch/u lqc t6t nhgt cac t$ng 
d&u n8n k6t hqp girlng t u ' h g  vh lanh t b  lam mat. (H3-24) 

5-2 : C s u  tao thAn tuung cach nhif?t : 

Chon nhidu vat lieu khac nhau lain thAn tu'dng : dung vat  lieu c6 k h i  ngng chju 
lqc cao lam ldp chju Iqc, dung vat lieu c6 k h i  nBng cach nhiet, gid nhiet nhu' xi than, 
b8tbng bot, khbng khi lhm 1dp cach nhiet. Nhu' vay vda bAo dam du'dc k h i  ngng chju 
lqc, vda bio dAm kh6 n&ng cach nhiet, gi3 nhiet cua cac vat lieu khac nhau c6u tao 

i t ~ d n g .  
1 a- !l'uxSngr&g: Dung gach t h ~ d n g  dd xAy, hai b8n xfiy ggch ddng tao thanh 18 
I rdng 6 giaa, d& lien k6t hai b&n tu'dng vdi nhau co th6 dung ggch cAu n6m hogc gach 

cAu ddng - Chi6u day cua loai t&ng nAy thuadng la 220 va 280mm. 

V6i c i c  nhh diin dung binh t h u h g  loai t u h g  nhy c6 the 1hm t u h g  chju luc duqc vh 
co th8 xiiy d6n 3 tsng (1 tret + 2 lau), nhung can l~ru 9 tai c i c  chi, chju luc, t i i  trong tap 
trung hoac cho dm udt nhu : be t u h g ,  t u h g  mbng, xung quanh 18 cira so, g6c t u h g  cho 
dat dam shn ... t h u h g  xiiy t u h g  dac. 

! 
So v6i t u h g  220 xiiy dac v6i t u h g  220 xiy rong the0 kiiu trCn trong luqng t u h g  

giim khoing 30%, vQa giim 1,3%, g i i  thhnh giim 36%, nhung hi@ q u i  cich nhiet ldn 
hcm kh6ng nhi6u. (H3-25). 

b- T u h g  co lbp cach nhitt d gi2a : 6 giQa c i c  ldp t u h g  gach th6ng t h u h g  d$t 
I thCm mat ldp vat lieu cich nhiet : xi than, bCt6ng bot hay ldp kh6ng khi ... Hai t&n t u h g  

c6 th8 lien k6t v6i nhau bang sat hoac gach ciu.  

Chi& dhy c i c  t u h g  chju luc t h u h g  112 - 1 gach, cdn c8n cir k h i  n5ng chju luc 
quye"t ddjh. NhB thgp tdng c6 the 1hm 112 gach. DQ dhy ciia ldp kh6ng khi vho khoiing 
50mm kh6ng nCn ldn hcm vi ldn hcm hi@ quii cich nhiet kh6ng tang nhiku, mh c i c  t u h g  
lien kgt nhau kh6 khan vh kh6ng tot, Anh h u h g  tdi kh i  nang chju luc. Vat lieu cich nhiet 
nCn 1hm bang c ic  vat lieu nhe, c6 he so" d in  nhitt b6, tot nhgt 118 vat lieu v6 c a  - Vgt lieu 
cich nhiet kh6ng thich hqp vdi t u h g  dm cho nCn c i c  cho am udt nCn xiy t u h g  dac 
(he t u h g ,  xung quanh lo cua so). (H3-26). 

VIII- Chong tham tang ham : 

11- Dac diem ket cau tang ham : 
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Trong cac cbng trinh c6ng c$ng ldn, ta thubng gap c i c  cbng trinh hhm 
nhu la d cira hang, nha bi6u di&n ... 

KCt cdu c6a cbng trinh nghm thubng ki&m nhiem n h i h  chdc nting nhu 18 
tubng mbng c6a nha d h g  thbi cting la tubng cGa t h g  h h  ... Tudng ngoai 
c6a t h g  ham, ngoai viec chiu lyc thhng ddng cbn chiu sdc ddy c6a ddt, c6a 
nudc n g h ,  do  d o  c"a phhi co d 6  cubng dQ va dQ Bn dinh. Chi'eu day c6a 
tubng d o  tinh toan quyCt dinh. Ven t h g  h h  ngoai viec chiu thi trong dQt 
tr$n n h  con co Iyc ddy c6a nudc va phhn 1qc c6a ddt. D o  d o  khi thi6t kg 
t h g  h"a chung ta c h  phAi chu y dCn cac dQc di6m n$u tren- de" dat  k6t 
quA chdng thdm that tdt cho t h g  h h .  

21- Nguyen t6c thikt kk chdng thdm : 

2 - 1  : YCU &u xir 19 chdng thdm : 

a- Vat lieu lam kCt cdu t h g  h h  phAi dugc chon lqa va dhm bAo kh6ng 
co 16 rBng (toan khdi). 

b- DAm bAo nha Iun d h ,  thi cbng dung ky thuat va thi6t k6 dbng thbi 
c"a thubng xuyCn kie"m tra phubng phap va vat lieu trong qua trinh thi cbng. 

2 - 2  : Gihi phap ca"u tao : 
a- Dung kCt cdu chdng thdm : Khi kCt cdu t h g  h h  dugc xd ly dung 

qui cach thi khA nang chdng thdm cho t h g  h h  dugc dhm bho. Gijli phap 
a p  dung cho t3ng h3m c6 dien tich nh6. 

b- Thorit nudc ha myc nudc n g h  : Ha  myc nudc n g b  chung quanh nha 
va ch dudi n'en t h g  h h  b5ng cach dat  cac he thdng dng th&t nudc co dQ 
d6c thich hop de" chAy vao gie"ng tap trung rbi bbm cho thoat di, ho$c c6  
the" cho chAy vao he thdng cdng thoat nudc c6a thanh phd nCu he  thdng dng 
thoat nay cao hdn. 

c- Dung vat lieu chdng thdm : Ph6 l$n t h g  k6t cdu mot ldp vat lieu 
chdng thdm co th6 la gidy d h ,  v3a xi mhng chdng thdm, bitum hoQc nhya 
mat- tit at-fan. Khi a p  dung gijli phap nay c h  chu y den viec cdu tao ~ f u n g  
cach d cac khe bi6n dang cOng nhu c h  ttang cubng d$ cdng c6a nhh. Tuy 
tinh ch i t  va y$u c h .  sir dung ma ldp chdng thdm c6 the dat  bCn ngoai hoQc 
b$n trong t h g  hhm. 

31- Cdu tao ch8ng thdm : (Hinh 2-28) 
3- 1 : Trudng hgp myc nudc n g h  d dudi mat n'en thng h h  : gihi phap 

chdng thdm cho t'ang h h  trong tubng hop nay ch6 yeu la cdu tao phong dm. 
b5ng cach dung vira xi mang : 1 : 3 t6 trat kjj mat trong c6a tudng l i b  vdi ldp 
ling mat n"e tang h h .  D h g  thbi d$ ngan kh6ng cho nudc mua tif tr$n, nudc 
n g h  tif dudi do thc dung mao dAn va thdm thdu qua mong, tubng vao nha 
c"a quuCt 1 hoQc 2 Idp bitum n6ng l$n mat ngoai c6a tubng va dinh m6ng. 



Nku mgc nuBc ngdm ti6p c$n vdi n6n thng him, cdn c6 ldp ch6ng thdm 6 dudi lilp 
b&t8ng 16t n&n tAng hdm. 

3-2 : Truang hgp mqc nude ngdm cao nhdt, cao hdn cso trinh thi6t kk inat n6n san 
tdng hdm : Trong tru'2mg hgp ndy, 1Bp ch6ng thdm phAi duqc k6o dai l6n tu6ng d6n vi 

t r i  cao hml mqc nuBc nghm cao nhdt > 30cm. Ldp chdng th$m sE chju ap lqc th6y tinh 
cho n&n mu6n dinh vi lBp nAy the0 y&u cdu thikt kk thi cdn phai co ilhilng k6t cdu dac 
bigt co khA nhng ch6ng lai ap lqc nutrc. C6 hai trubng hdp. 

a- Mqc nudc ngdm cao hdn mat tAng hdm < 50cm. Diiilg mot idp b6t8ng dd gid 
ldp cach nude ch6ng thdm, trong luqng ldp b&t8ng ndy phai ldn h m  ap lyc thiiy tinh. 
Truang hdp mqc nude ngdm chi cao h m  n&n tdng hdm trong miia mua thi n&n tAng 
hdm c6 th6 lam r h g ,  dudi k6't cdu n&n lam cac rhnh tep trung n d c  vao gi6'ng d6 born 
cho thoat ra ngoai. Tudng ngoai cdn dugc trat mot ldp vita xiinhilg cat 1 : 3 

b- Mqc nu'Clc ngdm hang nhm cao h m  inat n6n tdng hAin > 50cin. Dung nl13ng 
k6t cC$u chju udil dd giCi 1Bp cach nudc ch6ng thdin va du-gc tllqc hien the0 3 phumg 
cach. 

b l  : Ldp cach nudc ch6ng thdm d$t 6 phia trong tU6ng : lBp cach nu,Bc d ~ q c  dat 
sau khi xAy m6ng va dung ban bet6ng c6t th6p c6 thanh d6 d6 l&n than11 ban 6p vao 
phhn nh6 ra cua tu'ang hoac ap vao trAn nghn tdng hAm d6 kh6ng bj tac dong ddy ndi 
c6a nude. BAn b&t8ng sE 1Gm tang Ap lqc 6 day m6ng c8ng trinh do do cdn l m  y khi tinh 
toan big11 dailg c6a n6n c6ng trinh. Ngoai ra d6' d& phhng lun kll6ng d6u gAy a1111 11u.iing 
dQi11Bp cach nLfdc ch6ng thdm thi tdt nhdt ni?n lam t&ng in6ng cua nha va phhn hAm 
cach ly nhau bhng cach 15111 mot ldp b&tbng c6t thbp, ri&ng 3 b&n trong sau khi dh xAy 
mong nl1i va c11o"ng th&n cho mat tu'ung 6 phia trong bang vila xilnhilg ho$c gidy ddu. 

b, : Ldp chch nuuc ch6ng tham duuc chC tao san dat 6 giiia l6p 16t vh ban m6ng, dong 
thdi duuc be nguuc 1Cn trCn the0 mat ngohi cha t u h g  d6n vi tri cao hun muc nuuc ngam, 
nghia 18 bao toan bo t u h g  vh nen tdng ham. Ldp chch nudc c6 th& dung 18 gigy d8u 
duuc trii vh d6n bang nhua d u h g .  Ben ngohi Idp chch nubc dgt dimg b t u h g  cdn xiy 6p 
mot t u h g  con kiCn b8o ho cao hun muc~nuuc ngdm cao nhgt lh 30cm vh chung quanh 
hAm nCn dap bing dat sCt deo. 

Chc mgt trong cua tdng ham d&u lhng, trht m a  ximang 1 : 2 hoac 1 13. N&n tdng ham 
c6 thd d$ bing b$t8ng cot thCp dua rong ra m6ng vh xAy t u h g  m6ng 1Cn trCn hoac Ihm 
ldp bCt6ng 16t phh ra kh6i mat t u h g  d& d6 1hm I6p chong tham, vh trCn 66 sE d$ l6p 
bCt6ng c6t thCp vdi t u h g  gach c6 gu bCn trong c6 nh6i sui day t&m nhua d l  d& phbng 
1un kh6ng d&u. 

b3 : Ha muc nuuc ngAm : Trong nhiing truung hap di&u kien dja chat c6ng trinh v i  
dja chat thuf van cho phCp thi nCn dung bicn phhp thho kh8 vung xay dung d l  ha 
muc nubc ng$m trong nh i  bang cich dat c8c 6ng tiCu thoit b chung quanh nhh. Dong 
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Chudng 9 

CAU TAO C ~ A -  CAU THANG 

I/- Cau tao cac loai ci'ra dac biet 

4. l -  Cira ddy (H5-33a.b) 

4.2- Cira cuon (H5-34) 

4.3- Cira quay (H5-35a.b.c.de) 

4.4- Cira xe"p (H5-36) 

(Hinh v& minh hoa chi ti&) 

111- Cau thang betong cot thep Ihp ghep : 

2.1- Dac diem : CBc cgu kitn ki5t cgu c6a cLu thang duuc chC tao san trong cbng 
x u h g  hay b hien t ruhg ,  sau khi ci'u kicn dh kh i  nang chju luc thi dem den vi t n  lap 
ghCp - Nhu vgy tang duuc tbc do thi cdng, d6ng thbi dBp img nhu cAu c6ng nghitp hoi  
xAy d q g ,  ti& kiem duuc vin khu6n nang cao chait luqng sin phdm. 

2.2- Phan loai : CLu thang lap ghCp c6 nhiCu loai, nhmg c6 th6 phAn ra 3 loai the0 
trong luqng cgu kien - Chon loai nho tujl vho diCu kitn thi c6ng vh phuung thhc 

a- CAu thang lap ghCp ciiu kitn nhb : (H6-34) 

Chi lap ghCp c i c  bin bijc thang. Bin bgc thang duuc che" tao the0 mgy hinh thdc : 
chil nhGt, ch5 L, bin bgc tam giBc (dac hoac rdng). CBc bin dac duuc k t  tqrc tigp len 
t u h g  hay ddm nghitng dd tai ch6 hoac treo. Loai nay c6 ULI di&m trong luqng caiu kien 
nh6 ntn kh6ng cLn phumg tien cdu lap m i  chi dung thh c8ng d6 l ip  ghCp;nhmg n6 c6 
nhuuc di6m lap ghCp ch+m vii nhi&u cgu kitn, nang nC, g h  cLu thang bi tbi, chi ntn Bp 
dung cho nhh 2 tLng. 

b- Cau thang hip ghkp cciir kitn trung binh : (H6-35) 

Trong luqng cgu kien cdu thang lap ghCp trung binh vho k h o h g  500kg, t h u h g  c6 2 

+ Cau thang hinh thirc bhn : Loai nhy duqc p h h  ra 2 loai caiu kitn chinh : 

Chi& nghi : gidng nhu ke"t ci'u ciia s h  giic (c6 th6 12 panen ch5 U, panen hop, bAn 

Than thang : GBc truc tie"p l tn  chie"u nghi, san - Tujl the0 su 1Bm vicc c6 th6 phAn 



th in  thang thhnh mot giii hogc nhi&u giai rong td 30 - 60cm/m6i giii. 

+ C&u thang hinh thir'c bAn d&m : Can cd vao tinh ch6t chju lcfc lam viec va 
yeu cBu sd dung, thudng n@di ta phhn ke"t c6u chju lgc cBu thang ra 3 cgu kien chinh : 

Bac thang : Cgu tao gi6ng nhu c6u tao bac thang 6 cgu kien nh6 (co 3 llinh thdc 
: bin,  chd nhat, chd L va tam giac dgc hogc r8ng). Cac b in  c6 thd tga tr6n tudng hogc 
tr6n dBm, n h m g  thBng t h ~ d n g  dd tien thi cBng b in  ke 2 dBu l6n dBm. 

1 Chiku ngh; : gidng nhu san gac, do d6 kgt cdu chi& ngh; c6 th6 la panen c h 3  U, 

k panen hop hogc bin.  D U ~ C  ke trgc tigp 16n tudng chju lgc hogc l6n dBm. 

I DAm thang : C6 2 loai : 

i DBm chi& ngh; hogc dhrn chi& t6i (ti& dier, hinh chd nhGt hogc chi? L). 

DBm th in  thang (dBm LimBng) : chinh la dAm nghi&ng tga l&n d$m 86 chi& ngh;, 
chi& t6i 11ogc l6n tru gach, hogc m6ng b&tBng (6 tBng du6i cung). 

Ti6t die11 dhm thAn thang : hinh chd nhat, hinh rang cua. Ddi v6i dhrn hinh rang 
cua di~ilg bac la ban phftng, con dAin la chd nhet thi ban bac hi1111 tam giac. 

I - Cach bo tri dam nghieng : Moi than thang c6 thd c6 1 hoac 2 ddm nghieng. 
U 
R Doi vdi than thang c6 2 ddrn nghieng : thi cBng thu9n tien, lien k&t d m  g i h .  

T r u h g  hap moi than thang chi c6 1 ddrn nghieng nen bo" tri ir giila than thang; v& 
mat kie"n truc tao duqc su thanh mAnh nhe nhhng, nhung lien k6t giila bAn bGc vh ddrn 
kh6. 

1 - Lap ghep cac cau kien v6i nhau co 2 cach : 

+ CA than thang chi c6 mot loai bac thang (bat ve" nhy dat lech vdi vC kia mot bac) 
ki&u nhy so" loai b$c thang it, nhung dien tich chi& nghi tang, long cdu thang l h .  

+ ThAn thang c6 3 kidu b9c thang khhc nhau do"i vdi t r u h g  hap nhy thi 18ng cdu 
thang nh6, khBng c6 bac so le, nhung so" loai bac nhi&u. 

c- Cau thang lap ghep cau kien l h  : (H6-36) Can cir vho tinh chgt chju luc, yeu 
cdu sir dung, tohn bQ cdu thang phan lam 2 cgu kien chinh : 

- Chie"u nghi : panen s u h ,  panen kh6ng c6 s u h ,  panen hop duqc ke len t u h g  hoac 
ke len dAm. 

- Than thang : tua tren chi& nghi, shn chie"u tdi vh 12n de" gach hoac bet6ng ir tdng 
dudi chng. ThAn thang c6 thk 1hm the0 mgy loai sau : 

+ Than thang c6 mat dudi phang : che" tao dun giin, mat dudi thang phing dE 1hm ve 
sinh vh dep, nhung t6n th6p vh bet6ng. 

chg 

1 
bets 
hhn 



[hi, 

ing 

kiem vat lieu, n h m g  chi5 tgo ph3c tap. 

+ Than thang c6 hinh th3c b in  phhng : C i  2 mat b$c thang d6u xAy ggch : ti& 
kiem vgt lieu, tgn dung vat lieu dja phdmg, chQ tao d m  giin nlwhg thdi gian hoin 

2.3- Lien k6t gi3a cac csu kien : (H6-37) 

Dd cac cgu kien rieng re c6 th6 lam vi$c tdt, dim bio do cdng gi3a chc cdu kien thi 
yeu cAu lien kQt phii chat ch6 v6i nhau 

CBc ki6u loai lien k6t : 

a- Lien kZt gi& ccic c6u kign nho' : gin  vio cac ca"u kien l6n thdang diing 
phdmlg phap lien k6t toan kh6i la chi'nh. 

b- LiGn kZt gi& bin vci b@c thang : c6 thd lien kQt vao cdu kien chju lqc c6a 
cAu thang bhng 2 cach : 

- Ngim chat vao tddng : ch6 y6u la dqa vio trong hap tddng v i  ddqc cdu tao giQ 

- Lien ke"t bhng ch6t thCp chBn s5n trong chAn thang. d bac thang chua siin 16 trbn 
hay vuong, than thang d$ s5n thCp chb $6 - $8. Sau khi l i p  dung vi tri, hin lai d6 

d- Lien ket gi2a cac cau kien trung binh va nhb : Lien ke't chju luc 18 chb y6u. 

Lien ke"t gi3a c ic  dam than thang (LimBng) v6i d6m chi& nghi hay chii5u tdi. 

Dung 2 phumg ph6p : 

- Lien k6t toin khoi : Trong qui  trinh chC tao d& chua san n h h g  thanh thkp, khi l ip  
lien ke't c ic  thanh thCp chb d6 viri nhau rdi do b2tBng tigp tuc. Kiiu lien ke"t niy giaa c ic  
c$u kitn duqc vGng chic, bdn lau, nhung thi cdng cham. 

- Lien kCt hin : khi chC tao c$u kitn thi tai n h k g  vi tri sE lien ke"t cgu kiCn vdi nhau 
c6 dat san thCp ban trong c$u kitn. 

Loai lien ke't niy thi c6ng nhanh, nhung khi hin nhict do 1611 c6 thi  1im ran nirt 
betong, do d6 vice bAo ve cot thkp kh6ng tot d6 bi ri sCt. Sau.khi hhn phii phb 1Cn ch8 
hhn lien k6t met l6p vi3a ximang m6c 80 - 100. 

111.- Cau tao cau thang dac biet : 

Cau thang 18 met be phan trong cong trinh kie"n truc duqc c$u tao nham tao phumg 



tien cho viec di lai ciia n@di va v@n chuydn vat dung the0 chi6u t h h g  ddng, d6ng thdi 
trong qua trinh sd dyng bo ph@n n$y c ing d& d ~ q c  nghien c h  thigt kg nhAm dap b g  
yeu C$U dec biet do cac'tac dong kh6ng che" v6 kh6ng gian, vi tri, hinh thdc kgt c iu  va 
thdm my. 

1)- Hinh thdc k6t d u  c@u lqc : 

1.1- C&u thang tron xoay tr6n 6e : 

C$u thang dUdc c6u tao v6i b@c thang mot d$u ti g6i hoec lien k6t vio try trung 
t im, dau kia ngam vao tudng chiu host d$m cong - V@t lieu diing c iu  tao c$u thang n$y 
c6 thd la g6, da, bet6ng c6t thkp, c6t thkp (H6-40a) 

- Dim bio chju lqc cho b@c thang khdi hanh va trv trung thm 

- Dim bAo khoing thoat d$u 1,80m. 

- Khbng nCn dat chi& nghi ir kholng gii3a cdu thang, ne"u cdn thie't phli co thi cAn 
du  t r i~  them 2 b$c vho tong sb b$c d l  co 66 kholng rang l im chi& nghi, d6ng thai phli 
kidm soit lai k h o b g  thoit ddu b vi tri chi& nghi nhy. 

- Tujl thuac chi& cao gii3a hai mat s in  mh chia b$c, dinh chi& rang v i  chi& cao 
b$c thich hap. 

- Xac djnh vi tri b4c khbi hinh v i  b$c de'n (mat bang) kidm tra dd b lo  d im kholng 

1 thobt dAu ir c i c  vi tri niy (mat cht). 

I - -  Chon v$t lieu ad thie't ke' chi ti& cc$u tao the0 v$t lieu. 

1.2- Cau thang treo : 

Ciu thang duuc cc$u tao vdi n h h g  b$c thang bang go, thtp, Mtbng cbt thtp ... the0 
kct c&u treo vio c i c  be ph$n chiu luc cha cbc s in  ir btn trCn. 

C8u thang treo c6 kidu cbch ke't cc$u dac biet, thi cbng phirc tap nhung dbp img duuc 
yCu cdu trang tri v i  t h h  my cao. (H6-40h). 

2)- Trutmg hap khong gian han che" : 

2.1- Khi budng thang han che" nhung c6 yCu cAu b lo  d im luu luqng nguai di lai 
d6ng nhiCu, bp dung gili phip bb  tri 2 cdu thang trong cijng mat budng thang vdi c i c  
nhbnh thang c6 chi& di v i  chi& de"n dat dbi chko nhau tai moi s in  nhi. (H6-41a). 

2.2- Chi& d i i  th&n thang han che" : Trudng hqp nay c6 th& i p  dung gili  phbp thAn 
ngan - Chi& d i i  than thang chi con bang 112 chi& d i i  binh t h u h g  bang cbch bb  tri 
trCn mat bang cha mat b$c thang thinh 2 b$c bu6c duuc ciiu tao so le the0 nhip bu6c 

di len. 
d nhir~ 
nha ch 
c h  th, 



di ICn. D o  do luc sd dung co ph3n go b6 b bubc. khbi hanh, chi nCn dung 
b nhilng n ~ i  it ngudi cti lai nhu 1Cn xu6ng gilc ldng hoac kho trong nhfing 
nha chat hep nhung c6 yCu c'au tan dung t6i cia khbng gian. Vat lieu cie" lam 
c h  thang ki6u nay c6 the dung gach, ci6 xtiy hoac g6, thCp ...( H6-41b). 
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Chudng 10 

CAU TAO SAN MAI NHA 

A1 - Ci'u tao d3c biet cba san nha 

YCu C$U V$ phbng chiy, cich nhiet, giil nhiet, cich im,  chong rung, chong thgm, dan 
hoi ... d$u 18 ytu ciu ciiu tao dac biet c6a shn. 

1.- Cau tao phong chay : (H4-39) 

Lh van d6 cdn d$c biet quan t im d6i vdi shn go vh shn thdp. 

I/- Yeu cau chung : 

Tinh chong chiy cua shn go vh s in thtp n6i chung vC ca  b6n phu thuoc k6t c&u vh 
vgt lieu chkn. Khi kho6ng trong gi3a cic  dim c6 chkn c ic  k6t c&u kh6ng chiy ( t h  
bCt6ng cot thCp, tam g6m rong hoac dac, Mt6ng nhe vh c ic  loai gach d i  khic) vh c ic  
phin nh6 ra c6a dim c6 boc bCt6pg thi shn thuoc loai 8n dinh chdng chiy. 

Ngu kho6ng tr6ng giila c8c dim c6 chkn nhmg k6t cgu d6 chiy (tam 16t bang go, 
ddm di3 bang vin ...) duuc cgu tao chong boc chiy bhng met 1% trit b Mn dudi, b trCn c6 
trit d&t sdt vh I@ ph6 thi s in thuoc loai kh6 chiy - Tujl cap hang c6ng trinh mh diing 
k6t cgu ki6u nhy ho$c ki6u kia. 

Ngohi ra d& dim b6o tinh chong chiy cho shn nhgt lh shn go thi c$n dhng go dB duqc 
xir 19 chong chiy bang cich ngim t$m ho$c quCt hoi  chat ch6ng chiy hay bao boc go 
mot I@ d a  thach cao d iy  3cm hoac d a  d&t stt. 

21- S n  c6 vi tri c6 kh6 nang bat chiy nhu bgp, It, subi, ong kh6i, khi b6 tri dbm trtn 
mat bang ph6i tuAn the0 n h k g  yeu cdu c a  bin v$ ch6ng chiy : 

- Kho6ng cich ly duuc chkn trim bang v+t lieu chju lira cich nhiet d6i vdi be phgn 
go lh 16 - 35cm, v8i thdp > 1 lcm, vdi bb$t6ng c6t thCp > 7cm. 

- Tiit c i  c i c  be phgn bhng go cua shn ph6i d!t cich mat trong &a d u h g  dng kh6i 
> 35cm. Ngu c ic  diu dim dudc cich ly bing v6i sqi tarn d a  d&t s6t thi kho6ng cich nay 
c6 thk chon > 25cm. 

- Trong mat shn, b nhmg ch6 dat dilm 6 4  xiy nh6 ra 112 gach hoac 1 gach d& cich 



11.- Cgu tqo cach ilm : (H4-40) 

C$u tqo &ch Am cho s i n  n h i  nhhm muc dich kh6ng dd lot n h h g  ti6ng dong ma 
d$ bn i o  cGa n6 s6 qudy rAy s y  lam viec binh t h ~ u n g  va sy  nghi ngdi cGa nhilng ng&i 
B trong c6c pbbng. 

TI? sy  ph$n biet duqc cac ngubn cfia ti6ng dong nhu ti6'ng dong xudt hien trong 
mBi trudng kh8ng khi, ti6'ng dong xu& hien khi va cham tr6n k6't cc$u bao che, ti6ng 
dong xudt hien vi dao dong ma cac thi6t bj gAy ra trong k6't c6u khi lam viec thi d6i vdi 
san, chG y6u la chdng tie"ng dong va chqm. 

Nguyen t&c xi? 19 cach Am cho s i n  1 i  chch ly m$t n&n san, trAn san vdi k6t cdu chju 
lqc cGa s in ,  trong thgc t6  thudng dung cac bien phAp kd sau : 

11- Dling vat lieu cich iim l i t  m@t sAn : 

Tren tang k6t cc$u phG m6t ldp vat lieu dan hdi, sau d6 16t mat n&n lam cho n h h g  
luqng Am truy6n tdi ldp d in  h6i giAm di mot phAn. Vat lieu dan h6i co thd dung la g6 
m&m, dsm bao 6p, cao su, gig3 dAu, sdi thGy tinh ... Nhuhg c6n 1u11 y khi si? dung lAu 
ngay thi vet lieu nAy c6 thd bi h u  h6ng va tinh dan h6i cung s6 giAm ddn, d$c biet la 
vdi g6 m6m v i  dam bao 6p cang d6 bi muc nat, kh6ng duqc dung ndi dm udt. 

21- Ddng dem dAn h6i cich dm : 

L6p dem c6 thd l6t tohn be shn n h i  hoac dem thhnh gi6i hay dem thhnh didm (khi 
dem t h g  miEng hoac lo xo d h  hoi). YCu cLu l6p dem ph6i c6 do b&n ldn dudi b$t k$ t6i 
trong nho ciing cdn ph6i c6 tinh d in  h6i ldn nham b6o d i m  trb lai t r g g  thli binh t h u h g  
khi t6i trong kh8ng cbn t ic  dong dEn. 

Diing dem dhn h6i clch $m cho s h  lh gi6i phlp tumg d6i 1f t u h g  nhung cdn luu f 
v$ mat kinh te" vi ki6u nhy sE t6n k tm gi6 thhnh cao, do d6 chi nCn diing b nhihg nui c6 
yCu cdu c6ch dm dac biet cao nhu phbng phlt thanh ... 

31 Tran cach am : 

KEt hap vdi viec c&u tao l6p trLn phikg dudi mat shn bhng gi6i phlp trLn treo c6 ke"t 
cgu t6ch riCng biet vh khoing clch ly giQa tran vh shn 18 tLng kh8ng khi lien tuc hoac 

- chkn mot I@ vgt lieu clch Am. 

111- C&u tao dPn h6i : ( ~ 4 - 4 1 )  

Khi shn c6 yCu cLu v$ tinh d in  h6i dec biet nhu s8n s in  khgu thi tujr t n r h g  hap mh 
ta c6 th6 6p dung c l c  gi6i phlp sau : 

11- Dem bang go mem : 

Dat b g6i tua c l c  dLm mot miEng go dem m$m c6 kich thudc : 20 x 20cm. Khoing 



cach gida cac go'i tga la 1,20m tr6n do gac dAm. 

21- Dung thanh g6 don ganh : 

Dung cac thanh g8 dai 1,20m b gida la di6m g6i tga hai ddu vat tq do s6 chju m$t 
san. Nhd th6' khi t5ng tAi trong, hai ddu tq do s6 s i n  sinh tinh dan h8i cho mat san. 

31- Dung he th6ng lo xo dan h6i : 

Khi c6 y6u cAu kh; nang dan h6i ldn, c6 th6 dGng he th6ng It, xo dd khdng che" tinh 
dan hdi cho san, cdu tao ndy t u m g  tg nhu h$ th6ng ~nhipn trong cac loai xe 8t8. 

1V.- Cgu tao ch6ng thgm : (H4-42) 

S i n  nha b khu vqc t h u h g  xuy6n dm d6t vi tiQp x6c v$i nudc hogc cac chdt 16ng 
c6 khA ni3ngxAm thgc tac hai d6n v$t lieu, du6ng Sng va ke"t cdu s i n  nhu b khu ve sinh, 
bgp, phhng th i  nghiem ... cdn phii dude c6u tao ch6ng thdm. Y6u c$u cdu tao chdng 
thdm ch6 ye"u la b mst s i n  v i  chAn tudng, do d6 ma cac giii phap dudc gidi thieu s6 ap 
dung chung cho cac loai s i n  kg c i  san g8. 

11- Dung vat lieu ch6ng th6m : 

Phd bign la ldp vita ximi3ng cat ddy 4cm c6 dst l ~ d i  thhp, hosc ldp mattit nhga 
d ~ 6 n g  hay dan gidy ddu, vii sqi th6y tinh nhi&u ldp qubt mattit bitum. 

Vdi vda ximang cat ti 1e1:  3 hosc 1 : 2 (theo th6 tich) c6 thd tang tinh ch6ng thdm 
bang cach tuy trudng hqp ma pha tran th'6m the0 trong ludng c6a ximang nhdng chdt 
phu gia chSng thgm nhu natri aluminat 3% hoac s6t clorua hay th6y tinh 16ng 2,596 
vda xa phbng ... dbng thdi vdi viec ngGm nudc ximBng cho tdi khi nao nu& kh6ng ng6m 
qua san xu6ng dudi dUgc. Dd tranh nude thdm l6n t u h g ,  bAo dam ch6ng thdm b vung 
qua do gi3a san va tudng thi chn dgc bi$t chu y de"n tinh an toan khi gia c6 1udi 
th6p b ch8 giao tidp c6a ldp chSng th6m n5m ngang va thhng diing bang cach cdu tao 
ldp vda xirngng - cat ludi th6p Bn sAu vSlo tudng v i  wdt l6n cao khbi mat san td 15 - 
20cm, kidu cach nAy cGng ap dung chung cho cac vgt lieu ch6ng thgm &n ngoai. 

21- BAo dim m$t san kh8ng dong nude, lu6n lu8n kh8 rao, bsng &ch b6 t r i  ddy 
d6 mieng thu nudc va td chQc thoat nudc tdt. D8i vdi m$t san lang vda ximi3ng hay lat 
gach thi c8n phAi thgt phing v i  c6 66 d6c 1/100 - 1/50 vd hudng mi$ng thu hoec mudng 

31- Tai vi t r i  co cac dudng 6ngxuyen qua sin, cdu tao chdng thgm bhng cach thgc 
hien bb cdi bao 6ng cung qui c6ch ch6ng thdm b vi t r i  giao tigp gida san va tutmg. Dd 
d6 dang sda chda hay thay dubng 6ng thi nen dung mo'i n6i dang m6m 6 vi t r i  ndy tdc 
la 18 chha s5n c6 dang hinh ph6u va dugc chhn khe bang mattit nhga dl~bng d6o (mattit 
nhga dudng phu gia 15 - 25% h5c in) thay vi chkn bAng d a  ximang host bet8ng (nbi 



citng). 

V.- Cgu tao san thgu quang : (H4-43) 

L i  loai s i n  dddc duc vdi loai gach thGy tinh duc s i n  c6 mst  b5ng trbn hosc vubng 
(10x10~6 ; 12x12~8 ; 15x15~10) vh khoing gida cac vi6n gach dugc chhn &a ximsng 
c6 gia cd cdt th6p dd chiu s in .  Chi& dii cGa s i n  kh6ng n6n vugt qua 3m, n6u cAn mot 
dign tich ldn hcfn thi phAi phAn s i n  thhnh 6 khoing 3 x 3m gdi tqa l6n cac d im d6 chiu 
sin.  Vigc thi c6ng s i n  c6 phin  phac tgp, do d6 chn phAi dugc thqc hien d6ng qui cach 
v i  trinh t q  thi mdi d im bio y6u chu. Loai san dugc thyc hien vdi c6ng dung dd ldy anh 
sang tq nhi6n td tr6n cao cho cac c8ng trinh ki6n true c6 b6 day dang kd va chG y6u 
diing cho s i n  mai nhi .  

V1.- Cgu tao san 6 khe bi6n dang : (H4-44) 

11- Vi tri khe bi6n dzjng d sAn : 

1.1- Truhng hgp k6t c6u khung c6 cot kbp, khe dd4c c6u tao 5 gida d im kbp n6i 
c6t. 

1.2- Trudng hgp cot c6 vai d6 1 dhm chju s i n  gdi tqa 16n tr6n ldp gi6y 6p hosc 
tdm kim loqi (bio dim trugt tq do tai vi t r i  gdi tya) khe d w c  cdu tao 6 gida dAm chju 
s i n  va dhm lien k6t chju sin.  

1.3- Khe dgt 6 khoing gida 2 dAm s i n  c6 bAn s i n  ddgc c6u tao the0 k6t c6u cdng 
son td dim d6n m6p hai b6n khe (1 khe cho trudng hgp dAm thbi d iu  hay b i n  thbi dAu 
hosc 2 khe cho truhng hgp b in  dAm g6i tq do). 

21- Y&u c6u cdu tao : 

Bio dim sy  bi6n dang c;a s i n  tai vi tri khe dBng thdi dlsgc chdng thdm tdt 
vh kin, kh6ng cho nude v i  bvi rdt xudng t$ng dudi, d im bio vi$ sinh v i  my quan. Giii 
phap ph8 bi6n dugc diing 1i  d$t doc the0 khe mot 16 dbng, dugc chkn d6y v$t lieu d i n  
h8i chdng th6m v i  khe dduc che 6 mat tr6n vdi 2 tdm kim loai hinh chd 2, V, hosc t6n 
d$p hinh b5ng nhdm, dbng ... c6 li6n k6t didm vao dAm d 2 m6p khe. Mgt dddi cGa shn 
6 vi t r i  khe dude che b5ng nep gB hogc ch6t deo. 

6. - C&U tao san ban cBng va lo gia 

1.- Vi tri va y6u c$u : 

I/- Vi tri : 

Ban cbng la mot phin  cGa s i n  gac dugc l im nhB ra kh6i tdhng ngoai nhi ,  

1 thui 
cct 
phb 

vice 

qua] 
cao 

toin 

1 
loai 
Hi@ 

gh61: 

2 
duuc 

b 
dim 
cac C 

nhun 



t8ng 
15ng 
mo t 
chju 
cBch 
Bnh 

L ye'u 

hosc 
, chju 

;m t6t 
I. GiAi 
u dan 
$c t8n 
ia san 

c6 cot d 6  bCn dubi vh c6 th6 khong c6 mi i  che bCn trtn, ban c6ng c6 th6 duqc 1hm trong 
pham vi mot phbng hoac doc the0 nhh hay b g6c nhh. 

- L8 gia ciing 18 mot phan cba shn g6c nhung c6 th6 lhm nho ra phia ngohi nhh hoac 
thut vho trong t u h g  ngohi nhh. Khi 1hm nh8 ra thi tujr t r u h g  hqp mh c6 th6 bo tri them 
cot 66 btn dubi vh cgu tao mi i  che bCn tren. L6 gia t h u h g  duqc 1hm ritng cho t h g  
phbng mot. 

21- Yeu cau : 

Ban c8ng 18 16 gia d&u c6 c8ng dung 1hm nai h6ng mi t  vui chai ngoan c6nh hoac 1hm 
viec giat giii hong phai bCn ngohi nhh dong thbi ciing nham muc dich tao khoi tang them 
my quan cho mat dimg ngoi nhh. Do d6 khi thigt kk cau tao ban cong vh lo gia chng 
quan t2m chng llic d im  b60 ket cau chju luc tot, dong thbi k6t cau bao che dat yCu cau 
cao v-6 sir dung vh thdm my. 

2.1 - Kkt cau chju luc : c6 yCu cdu chb yku 1h d6m b60 c u h g  do cao, kiCn c 6  vh an 
tohn. 

2.2- Kkt cau bao che : Do vi tri n&n shn cba ban c8ng vh 16 gia chju t i c  dong truc 
tigp cba birc xa mat trai, mua, gi6 ntn c$u tao mat s in  c6 yCu cau cich nhiet, cich nubc 
chong tham vh thoit nudc tot. Bo phan kkt cau che chin nhu Ian can can thong gi6 t6t vh 
d6m b60 yCu cau nghe thuat xir 19 mat dimg c8ng trinh. (H4-45). 

11.- Ket cau chiu luc : 

11- Vat lieu : Kkt cau chiu luc cba ban c8ng vh lo gia t h u h g  duqc cau tao chng mot 
loai vat lieu cba kgt cau chiu luc cba shn nhh, nhu go, thtp, bttong cot thtp hoac dB, 
Hien nay, ph8 bign ban c6ng vh lo gia duqc 1hm bang btt6ng cot thtp tohn khoi hoac lap 
ghtp. 

21- Ket cau chiu luc : (H4-46) 

2.1- Ban c8ng : Tujr the0 vi tri, yCu c$u sir dung vh vat lieu x2y dung mh ban cong sE 
duqc cau tao the0 c i c  sa  do kdt c&u chiu luc nhu sau : 

a- B6n shn chju d 6  bbi c6ng son bang go, thtp, 66 hoac bCt8ng cot thtp. Tujl the0 
vat lieu mh c6ng x8n dat cich kho6ng ti3 lm-2m vh duqc lien kkt vh khoi x2y hay khung 
s u h  nhh. Nhjp vuun ra cba ban c6ng sE tujr the0 khA nang chiu luc cba c8ngx8n t h u h g  
1 ,OOm. 

b- Kkt cau chju luc cba ban c8ng lh kkt cau bo phan shn nhh k t o  dhi ra v6i c i c  
d$m mot nhip c6  phan c8ng xon dua ra kh6i mat t u h g  ngohi vh mot dam biCn ki&ng 
c i c  dau dam dong thai chju 66 lan can. Nhjp vuun c6  th6 rong the0 y tu  cau sir dung 
nhung kh8ng nCn q u i  1,80m, kkt cau nhy t h u h g  Ap dung t r u h g  h o ~  nhh khung chju 



luc bang go, thCp, betang cot thtp. T r u h g  hap d$m s in  ghc 1Cn t u h g  chju luc c6 lo cira 
b dud thi cdn gia cd lanh td hoac bo tri he d h  dp: gdc 12n khodng t u i g  girl'a cac lo cira. 

c- BAn c6ng x6n liCn kgt ngAm vho khdi x2y hoac dAm hay giang t u h g .  T n h g  hap 
nhy c$n quan tam dgn cA'u tao on djnh ch6ng lgt cho ban cdng. Vat lieu 1hm bAn c8ng 
x8n c6 th& 18 bang dh hoac bCt8ng c6t thCp vh nhip hep t h u h g  kh8ng wqt quh 1,OOm. 

21- Lo gia : Do vj tri cha lo gia duqc lhm b phia trong nhh hoac c6 th6 nh8 ra khbi 
t u h g  ngohi v6i cot chju b du6i mh k6t cgu shn sE giong nhu c$u tao s in  nhh - ngu phAn 
wan thCm ra kh8ng c6 cot chiu thi c6 th& hp dung k6t c$u chju luc nhu cha ban c6ng. 

111.- Ket cau bao che : 

11-Cau tao mat san : 

Do viec mat shn ban c6ng vh 18 gia chiu thc dung truc tigp cha nhng gi6, mua nen n6 
c$n duqc cfiu tao nhu m6i phhng, ngohi yCu cAu chch nhiet cbn c6 yCu c8u chch nudc, 
ch6ng thA'm vh to chirc thoht nudc. 

Ldp chch nhiet dat trCn ldp chju luc hoac treo vho ldp chju luc, vgt lieu chch nhiet 
t h u h g  dhng 18 vgt lieu v8 c a  rbi (xi lb, f i n  dh bot, tro nhi lira, bCt8ng bot ...). Chi& dhy 
cha ldp chch nhiet sE tujr the0 tinh c6ch nhiet cha ldp gi5 nhiet vh c6ng dung cha can 
phbng. L@ chch nhiet sE milt khA nang chch nhiet khi bi dm do d6 c$n bho ve phia trCn 
bang ldp chch nudc ngan nudc mua, vh ir bCn dudi c6 ldp ch6ng dm (ldp t8n). 

Ldp chch nudc t h u h g  18 vat lieu thAm cuon lien tuc (gifiy d3u quCt mattit nhiCu ldp 
hoac vhi sqi thug tinh quCt mattit bitum). 

Trong nhilng t r u h g  h q ~  ldp gi5 nhiet 1hm bing xi hoac nhilng vat lieu kh6c d8 bj 
bi6n dang du6i Anh h u h g  cha t i i  trong tam thai thi bCn trCn ldp gi5 nhiet 1hm mat ldp 
betang c6 tang c u h g  ludi thCp d$y 3 - 5cm dhng 1hm nCn clmg cho ldp chch nudc. Ldp 
gi5 nhiet vh vb bCt6ng lhrn d6c v& phia mieng hoac mhng thu nu&. Ldp bio ve dat trCn 
chng, ngohi viec bho ve thhm c6ch nudc, ch6ng nhilng x2m thuc c a  hoc vgt lieu cA'u tao 
cha n6 cbn. tug thuoc vho yCu c$u sir dung, cfip nhh mh c6 th6 chon the0 ki&u 1ht gach 
g6m, gach ximang hoac lhng Vila ximang. 

Mat shn cha ban c8ng vh lo gia nCn lhm thgp h m  mat s in  nhh 5-6cm dBng thdi phii 
luu y dgn cfiu tao ch6ng thA'm b vi tri ti6p gihp gi5a shn vh t u h g  dac biet 18 b bg phGn 
ngach cira, dC phbng nudc mua, gi6 hat tir ngohi vho trong nhh, chch khoing 10-15m 
c$n c6 khe nhiet do (H4-47). 
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C/ - Csu tao rnai bang 1 

1 

r > 
Mii  bang duqc xem 18 gibi ph6p cgu tao m6i ph8 bi6n cho cac c8ng trinh kith truc 

cao tang nham de? trinh viec gi6 bio l im t6c m6i (m6i ddc), ddng thiri d i p  img duqc yCu 
I cQu th6 hien khdi kien truc linh hoat v i  da dang. 
n 

- Do doc ddl thoit nudc mua nhb 2% - 8%, do d6 chju i p  luc cua gio b io  it. 

- K6t cgu chiu luc co the 1hm bang vat lieu g8, thkp nhung chu yC'u 18 bCt8ng cot 
thCp vi bCn chdc vh khb n5ng ch6ng chay cao. 

- Mat shn cua mai co the tan dung de sir dung 1im san thuqng, sAn phai, nhung dd 
dap img duuc yCu ciu nhy thi phan kgt cau bbCn trCn mat shn cba rnai sE phhc tap h m  vh 
c6 yCu cau vi5 do doc trong gi8i han tdi thie?u 0,01 - 0,05, do do gia thinh sE cao h m  

2)- Nhuqc didm : 

So vdi mai ddc, mai bang co nhuuc didm 18 sE 1hm thay d8i che" do nhiet, do dm binh 
t h u h g  c6a c i c  c8n phbng ir tang tren cung nhgt 118 trong mua nong. Do do can phii nhng 
cao c6c yCu cAu vi5 cach rthiet vh ch6ng thgm cho cac v$t lieu duqc dung, dong thbi phAi 
kilm so6t chat ch& c8ng tac thi c8ng mai. Mi i  bang co k6t cgu tumg doi nang va gia 
thhnh cao. Ngohi ra c8ng r6c sha chila chong dot sE phdc tap khi nhh bi lun n h .  

11.- Bo phan cau tao : 

Mai bang duac cgu tao vdt 2 bo phgn chinh g6m k6t c6u c h ~ u  luc vh ket cgu bao che. 

1)- Ket cau chiu luc : 

1.1- Hinh thdc : Ket chju luc mhi bang, c8n bin giong nhu k6t c&u chiu luc ciia 
s in  nhh, nhung vC chi ti6t thi c6 su khac biet r6 nkt u k6t cdu vikn mi i  vh cgu tao chong 
tham, thoat nu& mai. 

tua len trCn t u h g  xay tgnl panen t u h g  hoac khung s u h .  Mat bang ket cgu dugc b6  tri 
nhu s in  co kgt hup vdi yCu cQu c6u tao thoat nu&, chong dot, chong thdm vh cach nhiet. 

1.2- V$t lieu : Ket cii.u chju luc bang c6 th6 lhm bang bCt8ng cot thCp toin khbi, 
lap gh6p hoac ban l i p  ghkp. Tug the0 tinh hinh v$t lieu m i  ket cgu chiu lqc cbn c6 th6 



lam b5ng g6, thbp vdi cdu tao ldp Igrp bang cach dgt san van hay t6n phhng hogc t611 
dqn s6ng v i  tren cung d6c betang Iudi thbp ch6ng thdm. 

2)- K6t c6u bao che : 

DI$ miii c6 thd hoan thanh daqc chdc n5ng chch nudc va chch nhiet thi ph&i cdu 
tao nhi6u Idp, trong d6 m8i Idp c6 mot nhiem r i h g  va dugc det nAm the0 vj t r i  xac 
djnh the0 chi& t h h n g d h g  bao g6m : ldp b&o ve phia tr6n cung, ldp chdng thdm (cach 
nu&), ldp dem, Idp kh6ng khi thdng gi6,ldp ciich nhiet, ldp cach hdi. (H7-32) 

2.1- L6p ch6ng thgm : La ldp b&o ve cho san miii kh6ng bi nuuc maa nggm vao 
kdt cgu clia mhi. V$t lieu dugrc dung ph6 bi6n la gidy diu  va bet6ng chSng thdm. 

a-Gi6ycEtiu : - 
al- D@c di6m : Gidy ddu la loai vet lieu chdng thdm, dagc che" tao bAng sgri thgc 

v$t, 16ng dong v$t, v&i sqi amigng ... 
Sau khi dii can thanh tdm dai dudi dang cuon, dugrc t&m nhqa d5u md hoac nhqa 

than da va phh them mot 1dp nhqa len mot hosc hai mgt cbn duqc r5c l6n mgt mot ldp 
b$t khoing, c i t  hogc mica d6 bho v$. Gidy diu  la vat lieu m&n, c6 kha n5ng chdng th6m - 
cao, it bj ph i  hoai khi nha bi lun kh6ng deu, ap dung cho mai nha c6 66 d6c nh6. 

Tuy nhi6n gidy ddu c6n t6n tai nhuqc didm 1ii thi c6ng phdc tap, d6 bi muc nat (v$t - 
lieu hdu cd), khbng chiu duqc nhiet do cao (nhqa trong gigy d iu  se bi chay dudi t i c  
dong cua nhiet cao). D6ng th6i gigy ddu 1& vat lieu d6 bi6n dgng dudi tac dung cua tai 
t r ~ n g t q m  thW c6a I@ cach d i e t  n9n dudi no phBi cb I@ d4m de" lam n6n mbng 

az-  Qui cdch : Khi diing gi$ dhu d6 lim 1% chdng t h h ,  cfin d$t c8c dHi vudng 
g6c vdi phumg dbng ch6y ciia nudc m a  vB x6p chdng phu len phau mQt doqn 80 - 

- 
CQc ldp gidy ddu dude dan l6n nhau bbng mittit bltum n6ng vbi so" ldp tiiy the0 66 

dbc clia mSli nhd sau : - 
5 l6p vdi do d6c 1 = 3% 

4 ldp vdi do d6c 3 - 7% 

3 1dp vdi do d6c 7 - 15% 
- 

2 1dp viri do d6c 15% 

Dbng thai, dd bio dim ch6ng dot t6t khi s$ dung gi6y dbu, c6n t u b  theo c5c qui 

- CAc Idp gidy d iu  ph&i dgt phli chbng l6n nhau > 15cm tai cac vi t r i  dinh nbc, 
mhng nadc, mang xdi, va mieng thu nuuc tai bng xubng. - 



- d clc  g6c tie"p giap giiin mai va tlrang phAi dhn gidy cao the0 chidu t h h g  dimg 
c6a tudng ti? 20 - 30cm, d inang nudc thi mkp tdm gidy c6a mai phii dk len mkp tdm 
gidy c6a mang > 15cm. (H7-33a) 

- Trudng hgp c6 d$t 6ng nhb kh6i mai thi thAn 6ng phii hill  16 chhn va dgt 6ng 
nbng 18 ngay trong khi d8 betbng mai, chiin 6ng phii ddgc cai bd v B  h a t  viia ximang 
cao 15cm. Sau khi dan gidy diu  v i  lam ldp bAo ve, phAi hiin nhp che nudc c6 hinh n6n 
cut bhng tan vio than 6ng dk che dhu m6i c6a cac ldp gidy diu  (H7-33b) 

b-- Bê t6ng chdng tkim : 

bl- £lac d i6m : betbng ch6ng thdm la loai betang da nh6 trong d6 thanh phdn 
ximang t u m g  d6i nhidu, k h i  n5ng lien k6t c6a betbng chat khbng c6 16 rhng, dbng thdi 
d6 tang khA nang ch6ng thgm, betbng c6n dugc h6a them chdt phu gia nhu b i  rudu 
sunfit, xa phbng, nhya thbng. Bd ddy c6a ldp betbng ch6ng thdin vio khoang 30 - 50mm, 
trung binh 40mm. 

b2- Vi  t r i :  Ldp betbng ch6ng thdm c6 thk dgt the0 2 cach : 

- Ldp ch6ng thdm va k6t cdu lien k6t ch@t ch6 vdi nhau do do c6 tac dung tBng 
them 66 cdng cho mai. 

- Ldp chdng thdm v i  ke"t cdu chiu lyc tach rdi nhau, dugc chch ly bdi tdng cach 
nhiet hogc mat ldp bitum, chch nhy c6 rn didm khhc phuc dugc hien tugng 1dp ch6ng 
thdm s6 khang bi ndt do tac dong c6a sy chenh lech nhiet do trong v i  ngoai mai nha. 

b3- Bienphap khdcphuc hi8n trlqng nrit sinh dot:  Dk khAc phuc hien tugng ndt  
sinh dot cha ldp betang ch6ng thdm khi k6t cdu bi6n hinh hoac c6 sy  thay ddi nhiet 66 
thi c6 th6 ap dung cac bien phap sau : 

- Tgng cudng khA nBng chju kko c6a betbng ch6ng thdm bgng cach d$t them mat 
ldp llliri thkp 4 4 , b  vubng 20 - 25cm. 

- Chia met bhng cha 1dp chdng th6m tr6n mai th inh n h h g  mang nh6 ci3 2m x 
2m, can cd vio E4 t r i  mqt bgng k6t cdu, didu kien khi h$u ma d$t cac khe chia mang 

- Kinh qua thyc te" thi cbng Idp betbng ch6ng thdm chua thyc s y  dam bho hoan 
toan kin va dgc chhc. 

Do do c i n  dng dung cac bien phap b8 sung nhu sail : 

- Bien phap chdn dong lai trong qua trinh d8 betbng bd tang cudng do chdng thgm 
(60%) vdi thdi gian chdn dqng khoAng 40 giAy cho m6i ldn cach khoing ti? 15 - 20 ph6t. 

- Bien phap ngAm nudc khu& ximang dude ti& hanh sau khi dd betbng td 6 - 10 



gid viri ti le 5kg ximgng cho l m 3  nudc (5kg/m.3) ngsm cho d6n khi n i o  nlrirc ximsng bit 
kin cac 18 r6ng trong b6tbng va nudc khbng cbn thdm xu6ng dudi la dat y6u cAu. 

2.2- Ldp d$m : 

a- Mrqc dich; Nhhm tao n&n cdng, bdn va bhng phhng dudi ldp ch6ng thdm 
(tru'dllg hdp dung vat lieu cuan). DSng thtri tgng cubng kh; ngng cach nhiet, tao do d6c 
cho mai khi tAng k6t cdu dudc c6u tao bhng (mgt trAn nhm ngang), lam phang mat thng 
kdt cdu tao di&u kien thi cbng t6t ldp ch6ng thgm ir b6n tr6n n6. 

b- V@t lieu : Vaa ximgng, b6tbng xi, b6tbng cat atfan, vii sdi th6y tinh va nhqa 
Flintkete la n h h g  v$t lieu thudng dude dung dd cdu tao lap dem. Trudng hdp dung ldp 
den1 dd l im thi c6 thk dhng ldp b6t6ng cat atfan dang tdm c6 c ~ d n g  do chju n6n > 
8kg/cm2 va day 15 - 20mm, n6u khbng c6 ldp khbng khi va ban cach nhiet cdng, lap 
b6tbng cat ximgng mac > 50 v i  dAy 25 - 30mm c6 dgt luui c6t thitp dem 4 giaa vdi d u h g  
kinh c6t thitp 2 - 3mm n6u khbng c6 ldp khbng khi va lirp cach nhiet x6p, cac ban b6tbng 
c6t thitp 1Bp gh6p mac > 100 n6u c6 ldp khbng khi. 

2.3- Ldp kh6ng  khi th6ng gio : NhAm muc dich dd thoat nudc Am t d  trong k6t 
cdu san inai vh tranh cho kh6ng khi trong cac phbng thugc thng tr6n cung khbng bj 
nu i~g  n6ng bdi tac dong c6a bdc xa mgt trbi. 

2.4- Ldp cach nhi$t : C6 nhiem vq bao dAm cubng do truy&n nhiet cAn thi6't. 
Cac vat lieu cach nhiet c6 thd la v$t lieu cdng hogc x6p. Dd lam v$t lieu cach nhiet 
cdug, c6 th6 dung b6tbng bot, b6tbng khi, th6y tinh bot, nh3ng tgm lam bhng k h o h g  

I chdt va v6 bao itp (c6 kid trung) vdi b6 day the0 yeu cAu. Dk lam v$t lieu cich nhiet 
I xbp c6 th6 dung : xi bat, Kerain zit, da b ~ t ,  da v6 s6 vdi be dAy xac djnh the0 tinh toAn. 

2.5- Ldp chch hdi : La ldp dude d$t dudi ldp cich nhiet vh dhng dd b&o ve cho 
ldp cach nhiet khbng bj hdi nbng ciia kh6ng khi xAm nhap vao trong c ic  phbng cfia 
tAng tr&n chng, vi 16 ldp cach nhiet chi hoin thhnh chdc ngng c6a nb khi l6p do kh6. 
Dbi vdi lap cach hdi v$t lieu dudc dung 16 Ruberoit, Hydroizon vdi mat tit bitum nirng. 

2.6- Lup b&o v$ : 

a- Mrqc dich ? La ldp duqc cdu tqo 6 tr6n chng cfia mi i  c6 nhiem vq bio  ve ldp 
ch6ng thdm ir dudi kh6i bj tac dong cd hgc c6 hai, kh6i bj mgt trbi chi& n6ng qu i  mac 
v i  khbi b/ ti6p xuc trqc ti6p vdi Oxy c6a khbng khi, bhi 16 khi ti6p xuc viri kh6ng khi, 
ldp chdng thdm (v$t lieu cuan mdm) s6 bj phan hfiy dAn vdi cac chdt d6 bay hdi va do 
do bi mAt tinh d i n  h8i. 

b- VGt lieu uci phLcong ccich c&u tqo : 
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bl- D6i vdi san mai kh6ng sd dung vao viec khac thi c6 thd dung vQa Flintkente 
(1 phdn Fks + 4 phAn cat) trang mot ldp d6y 12mm hoGc trhng mot ldp vQa atfan dAy 
15mm (nhga Atfan + 35% cat) sau khi trang mot ldp Atfan dun n6ng chiy ddy 5mm. 
Dd ldp bAo ve it bi nung n6ng bdi bdc xa m$t trai, dung cat to va soi troll Ifin vdi mat-tit 
bitum dun n6ng trang l6n tr6n ldp chdng thgm va dugc sbn miu  nhbm sing. 

b2- Ddi v6i san mAi d ~ g c  sd  dung vao viec khac thi c6 thd dung ban b6t6ng atfan 
dAy 4 - 5cm c6 cot lddi thkp $3 - 4mm, va lam khe co d5n cho m8i doan 10 - 12m. Ngoai 
ra cbn c6 thd diing cac loai gach ddt nung c6 3Ox30cm (gach tau, gach 1A nein) gach 
cach nhiet lat sAn thugng (2Ox20x7cm) dd cdn, I A t  vdi d a  (mot phdn xiinfing, 10 phdn 
Flintkote, 15 p h h  cBt). Hogc dung cac tdm b6tbng c6t thkp dAy 4 - 6~111 duc sgn the0 
hinh vubng, chQ nhgt, tam giac dd dgt tr6n try nho hoec tddng thdp. 

3)- K6t cgu bao che th6ng dyng : 

Nh5m dAm bAo y6u cAu chdng thdm t6t va cach nhiet cao, c6 thd ap dung giAi phap 
chdng thgm phdi 11dp cho k6t cdu bao che cha mai b5ng tr6n k6t cdu chju Igc the0 thd 
tg td dddi l6n tren nhd sau : 

3.1- Ldp betbng ludi thkp chdng thgm. 

3.2- Ldp b6tbng tao do d6c (b6tbng xi) 

3.4- Ldp gidy dAu (3 ldp) ho$c trAi v5i sqi thhy tinh hay lddi nylon 6 vubng 3mm, 
cb sgi 7/10mm ph6 nhqa dddng hay qukt nhidu Idgt Flintkote (td 3 d6n 6 Idqt) 

3.5- Ldp bAo ve (gach 16 nem, tdm betbng c6t thkp ... ) 
(H7-34) 

111.- ~ o "  chiic thoat nuuc : 

1)- Phu'dng cAch tgo do d6c : 

C6 2 cach tao do ddc cho mai b5ng tuy tlleo hi nh thdc cha tAng k6t cdu. 

1.1- T r ~ d n g  hgp tAng k6t cdu 1im b5ng : Do di;c ddgc didu chinh b6i Idp dem b5ng 
v$t lieu nhe nhd vQa xi than. 

- U'u didin cha chch nAy la tfing kha nfing tach nhiet cho mai, mGt trAn b5ng phing 
n5m ngang. Cac cgu kien cha k6t c6u gi il nguysn s q  thdng nhgt h6a, khbng Anh hdbng 
d6n kh6ng gian cha cAc c8n phbng 6 t6ng tren cung cha nha. 

- Nhddc didm : cha cach nAy lii khi nha ldn, dien tich mai rong thi ldp tao d8 ddc 
s6 rdt ddy, tdn nhidu vgt lieu, tAi trong trdn nlai t h g ,  nhdt la 6 khu vgc dAu ddc. Ldp 
ch6ng chgm c6 thd bi nQt do tac dong cda hie11 tdong phong h6a c4a;vgt lieu lam ldp 
dem (xi than). 



1.2- Tmr'bng h@ t&ng k6t c6u lam ddc ; Hinh thdc k6t c6u duqc c6u tao dot 
nghieng the0 chi& d6c ciia rnai nha. Ti& dien ciia dAm rnai thay d8i the0 c h i h  nudc 
chAy hoQc xAy tudng thu hbi n6u la k6t c6u tudng chiu lqc. Hinh thdc nAy c6 uu didm 
la ti6t kiem vat lieu va trong luqng bAn thAn rnai nhe, nhmg  m$t trAn s6 nghieng, cho 
n6n khi c6 y&u cAu thi phAi lam trAn treo n5m ngang. 

(H7-35a) 

2)- Phudng thdc thoat nudc : 

Viec thoat nudc mua tr&n cac rnai b5ng duqc thqc hien b5ng mat trong cac bien 
phap : thoat nudc tq  do the0 doan nh6 ra ciia rnai hilt, rnai dua va thoat nudc the0 cac 
6ng dAn xu6ng d$t b phia ngoai hoQc d$t b phia trong tudng ngoai hay b gida nha. 

2.1- Thoat nudc tq  do : GiAi phap dun giAn, gia thanh ha nhmg chi n6n iip dung 
7 

khi chi6u cao td  dudng giot nudc ciia rnai de*n via hk kh6ng cao hun 5111. a vung mua 
nhi&u va 8m b vung it mua. Dbng thdi phAi c6u tao mai dua rang va cAn c6 bien phap 
thich dang dd khilc phuc nudc mua c6 thd bi x6i manh la hu  via hk, bdn va dm tudng. 

2.2- Thoat nudc co t6 chdc : D6i vdi nha c6 rnai cao 8m, cAn thu nudc mua tr&n 
rnai vao inang nudc va t$p trung cho thoat the0 6ng dAn xu6ng nh5m tranh hien tuqng 
n ~ d c  inua x6i man11 lam hu via h6 bdn tudng va hilt vao nha. Tuy the0 vi tri ciia dudng 
6ng dAn xu6ng duqc dQt b phia ngoai nha hoQc b phia trong hay giaa nha ma c6u tao 
dQt mang nudc the0 2 cach : 

a- T h a t  nu& ngoai nhci : 

Mfing nudc dgt nh6 ra kh6i m$t t ~ d n g  ngoai cua nhh, dudng 6ng thotit dBn xudng 
tqa vao mat ngoii ciia tuang. Nhd v$y viec thoht nudc thu$n tien, ch6ng det dQ dhng. 

b- T h a t  nu& trong nhci : Mang nude dqt d mat trong t&ng ngoai hoac d giaa 
nhi, d ~ d n g  6ng dAn xu6ng ddqc dat i3 ben trong nhh. Cich nAy c6 uu di6m la bAo dAm 
my quan cho t ~ d n g  ngoai nha, n h m g  dB slnh hien tuqng miii bi dQt nhdt la 13 vj tr i  dQt 
inang nudc v i  dng xu6ng vi mang va gng c6 thd bi nghen nghet n6u khbng dUqc cham 
nom bio tri thudng xuyen. Ngoai ra, do ca"u tao c6 phAn phdc tap n6i1 gii thinh cao 
11011 giii phap thoat nudc ngoai nha. 

3)- C6u tgo mAng nude : 

3.1- Phufmg chch thi c6ng : Mangnu'irc c6 thd dUqc thi c6ng the0 2 cach : b&t6ng 
c6t th6p toan kh6i va b6t6ng c6t thkp l5p ghbp. 

a- Mhng b6t6ng c6t thbp tojn khdi t h ~ h g  dudc d8 li&n cung l6c vdi ldp betting 
ch6ng thgm, nhd v$y ma kha n5ng chdng thgm d a  mang kha t6t va bAo dAm mAng 
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khdng bj l$t. 

b- Mhng bet6ng c6t thkp lip ghii$ c6 thd daqc chi; tao theo 2 logi chinh la : d6c 
li&n vdi panen rnai tao thanh cdu kien 1dn hoec duc thanh cdu kien rieng the0 chc hinh 
thdc panen chi3 U. Ddi vdi loai mang ndy cdn l m  y d6'n ca"u tao lien k6t ch6ng l$t cho 
mang. (H7-37) 

3.2- Y8u cbu thie"t ke" : Mang nadc la ndi tQp trung nhibu n ~ d c  vi vQy d6 sinh ra 
dot, do do khi thie"t kg, cdn chu y dap dng cac y&u cAu nha sau : 

a- Mang nddc dat ngoai nha t h a h g  co thd daa ra khbi tudng ti3 25 - 100cm. Do 
cao c6a thanh ngoai nen thdp h m  ho$c b5ng 66 cao thanh trong c6a mang dd d6 phong 
khi nudc maa tu v6 nhibu ma khdng chiy kip thi co th6 tran ra khbi mang, rnai kh6ng 
bi ngAm nude. Ngu vi my quan thi cGng co thd lam thanh ngoai cao h m  va nhgt thie"t 
trong moi t r a h g  hqp.d&u phAi b6 tri 6ng tran d vi tri thdp h m  thanh trong c6a mang. 

b- Ldp ch6ng thdm c6a mang phii daqc tr i i  lien tuc t13 mai d6n mot trong va m6p 
tren c6a thanh mang. DGng thtri ca"u tao do d6c 1% - 2% doc the0 chi& dai c6a mang 
dd n ~ 6 c  thoat nhanh d6'n mieng thu nadc cGa 6ng d6n xu6ng. 

c- d vi tri ti6'p giap g i ~ a  t u h g  v i  mang csn lam khe nhi6t d$ (co dSn) d6 phbng 

betting rnai va t u h g  d8n nu khac nhau sinh ra nirt. D6ng th6i cdng ke't hup vbi viec 

cgu tao cac khe bidn dang ciia nha ma b6 tri cac khe nhiet d+ va khe lun ngang qua 

mang tai nhfing vj tri thich nghi. T r u h g  hqp dung logi mang duac chd tao sgn thi can 

duc giang tutmg tren d i u  tuang, 1at m$t 113~ ch6'ng thgm, (gigy ddu) trudc khi dat mang 

nudc. 

3.3- Cau tao migng thu nudc cGa 6ng d&n xu6ng : 11 noi tiip trung nhi6u 

nudc va d$ bi xoi mbn nhgt clia mang nudc do 66 d6 bi db ri dijt, nGn c6ng tac ch6ng thi'm 6 

vj tri ndy can ti& hanh cdn th4n the0 qui cach sau : 

a- Dat 6ng n6ng 18 bang t6n ngay trong qua trinh thi cbng duc mang, d6ng thai 

cdn dgm nen kjr chung quanh 6'ng. 

b- Lbp ch6'ng thi'm phai duac phd kin toan bij b6 mat tr6n va  dudi m3t nghieng 

cua bij phgn cau tao migng thu va n6'i dau 6'ng xu6'ng. 

c- Dgt bij phGn chan 18 ciy v a  rac mieng thu nudc nh im phong ch6'ng nghet, 

ngh6n 6ng d cac doan dudi cua 6ng d5n xuong. 

(H7-38) 

4)- T u h g  che mai : 

La doan tutmg duac xiy cao them d6 che rnai dpc the0 cac tuang ngoai clia nha c6 



kllbng dung cach thi d6 sinh dot vao trong nha. Do d6 khi rnai khbng c6 y6u cdu sd dung 
thi khbng n6n xBy tudng che mai, n6u cb y6u cdu thi b$ phan mang nude n6n cdu tao 
du'a ra kh6i tudng dd tien viec ch6ng thdm va t6 chdc thoat nudc t6t. 

Ldp chdng thdm h vi t r i  ti6p giap gi3a rnai hoGc nudc dst phia trong tudng che rnai 
cdn phAi dtfgc b6 cao l&n, doc the0 tudng mot doan dinh tudng cdn dudc cdu tao bo phan 
b Ao vI$ va lam ddc vv& phia rnai dd dAm bAo nudc mua khbng lam b i n  mgt ngoai cda tu'dng. 

(H7-39) 

5)- Cgu tao khe bi6n dang : 

Cac khe bi6n dang cda rnai nha dudc b6 t r i  thich dng v6i viec cdu tao cac khe bi6n 
dang cda toan b$ cbng trinh ki6n truc, n h m g  d6i vdi cac bo phan nh6 dai va m6ng 
thu$c rnai nha nhu rnai dua, rnai hien, mii h8t, mang nudc (bgng b6tbng c6t thhp) cAn 
b6 t r i  khe nhiet d$ cach khoAng 8 - 12m. Y&u cAu cdu tao khe bi6n dailg c6a inai nha, 
ngoai viec dAm bAo d6il nh tq do, con cdn phAi d w c  cdu tao chdng thgm ch6ng dot dung 
qui cach tuy t l~eo vi t r i  dat khe bi6n dang tai mai. (H7-40) 

I.- Ca"u tao trgn mai : 

Trdn inai d w c  cdu tao du6i tdng k6t cgu chju lqc cda rnai nhgm muc dich dAm bAo 
my quan va v@ sinh, cach Bin cach nhiet cho cac phbng 6c 6 tdng tr&n cung dudi mai 
nha. 

I 1)- Tr$n mai d6c : 

Lii b$ phgn du'dc cgu tao 6 mot dudi ciia tang k6t cdu mii  nhhn  dd che khugt vi 
kko cho in? quan v i  ngAn ch$n rac bui tCt trbn xu6ng. TrAn mAi d6c c6 thd thqc hien 
the0 2 cich : trdn ap inai v i  trdn treo. 

1.2- Trgn ap mai : Trdn c6 mat nghieng theo mai, do dt, tan dung duqc inQt phAn 
khbilg gian dudi mai d6c. Trdn ap mii duqc thqc hien bang cach d6ng lati trqc tigp 18n 
xa g6 dd chiu lngt trdn. Dd tang cu'hng kh& nBng cach Bm cach nhiI$t cho trhn, 6p dung 
phumg cich chkn dem vat lieu cach nhiet vAo khoAng tr6ng du'di mAi tr6n trans K&t 
cgu trhn ap mai thudng don gi&n do dt, gift th inh ha. 

I . z - ' T ~ A ~  treo : La logi trdn d w c  thqc hien n11Ain tgo n6i1 inat trdn pheng nilm 
ngang, tliy the0 khoAng cach gi3a c ic  vi kko mi mat bhng k6t cca"u trhn treo dude thqc 
hien the0 1 h$ dAm hogc 2 he d6m. 

a- Trcih cd rn6t ?-@ d&m : dung khi khoHng cAch gi3a cac vi ki?o < 4m. Dling 
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dAm trdn ch 6x8cm, 5xlOcm, 6xl2cm dat cach khoing 40 - 50cm va dddc lien kQt treo 
t rqc tidp vao canh dddi thanh qua giang c6a vi k&o bhng sfit vai b6 hoac dat ki2 lbn 2 
mot ddrn phu (5x5cm, 6x6cm) bfit bu lon dd cach khoAng 100 - 180cm kep vao hai bbn 
thanh qua giang. 

DB giii cy  ly gida 2 ddrn phu c6 dem them g6 hinh chd T. Dddi d i m  trdn ddqc d6ng 
lati lx3cm, chda khe h6  giiia lcm dd trat  d a  ndu mat trAn ddgc cdu tao bhng viia v6i 
ram. 

b- Tr6h cd 2 &rn : dung khi khoing cach giiia cAc vi k&o 4m, c$n b6  t r i  
them ddrn chinh cung ph6i hqp vdi cac thanh qua giang dd treo ddrn trdn. KhoAng cach 
giiia cac ddrn chinh c6 thd chon td 1,50 - 3,00m, va ti& dien s.6 tuy khdu do ma quy dinh 
n h m g  kh6ng nl16 hcm 5xlOcm. NQu khdu do cda ddrn chinh qua ldn thi cdn phi i  dung 
d$y treo ddrn Ien xa g6 thdtmg h vi t r i  gAn g& tqa  c6a xa g6 hooc treo vao cac thanh 
ch6ng ddng c6a vi kko. Trddng hdp xa go" ciia mai gat 16n tddng thu h8i chiu lqc thi hai 
ddu dam chinh c6 thd gat vao tddng vh h giiia ddgc treo li2n xA g8. 

(H7-42) 

2)- ~ r g n  mai bBng : 

Trdn mai bhng thddng dddc c6u tao the0 hai kidu loai : tr$n t rat  vda trym.ti6p va 
trAn treo. 

2.1- Tr&n trat vi3a t w c  ti6p : Mat trdn ddqc cgu tao bAng cach t rat  ldp vda t rqc 
tidp vao mat dddi ldp bbt6ng c6t th6p chju lyc c6a mai bhng. Dd c6 ddgc mat tr$n dep 
thi c6 thd scm nddc, qu6t v6i host quay gai, kidu loai trdn ndy thqc hien d m  gi in v l  
gia thanh ha. 

2.2- Tr6n treo : treo he ddrn c6a trdn thddng dung th6p dep v& cdn ddqc b6 
t r i  ch6n s5n trong qua trinh thi c6ng mai hooc san. Tuy tinh hinh cu thd ma k6t c6u 
trdn ddgc b6 t r i  mat bgng vdi 1 he ddrn hoac 2 he dAm dd chiu mot trdn. Dd lien k6t 
giGa day treo va k6t cc$u chiu trdn, cdn c6 bo phgn trung gian d8ng th6i cung nhhm giup 
di6u c h h h  mat trdn the0 y6u c$u thiQt kg mat trdn phhng nhm ngang, nghieng, d@t 
bgc, gdp n6p ... (H7-43a.b) 

Khi thiQt kg c$u tao mat trdn, cAn phAi so sanh nhi6u ~ n a t  dd chon kidu loai cho 
thich hqp vdi cac yeu cdu v6 nQi dungs& dung c6a ph6ng 6c n h d  yeu cdu c ich  Am, chch 
nhiet, ch6ng chay, trang tri, sd6i 6m (giii nhiet), ddp lanh (gid lanh), th6ng thoang, 
phiit quang. Y&u cdu v6 khi  h$u c6a ph6ng dc nhd  do kh6, d o  dm, nhigt do 6n h6a hay 
nong hoec lanh ; vdi k6t cc$u c6a tr$n bhng g6 hay kim loai, mot he d$m hogc 2 hi$ dAm 



1 sdi thqc vat hay sdi khoang, thach cao, v6i, ximgng, chdt dde, t6n kim loai hay g6. Qua 
do mat trAn co thd ddgc cdu tao the0 nhiBu hinh thdc khac nhau nhd t&m phing, b i n  
panb, d5i dat nAm ngang, d5i dat ddng, diii dan 6 vu6ng hay 6 qua tram .v.v... 

Nhdng kidu loai mat trdn phd biQn dddc cdu tao nhd sau : 

3.1- Triin &a v8i rdm : Dung lati lx3cm d6ng vao mgt ddbi ddin trdn, khe h6 
gida 2 thanh lati la 1 - 1,5cm dd lbp v3a v6i rbm co ch8 bim chijt vao khi trat, tiQp the0 
la trat mot lbp vda v6i. Mat trdn dddc hoan thi$n b5ng cach quet v6i hose quay gai. 

3.2- Triin &a v8i l ~ d i  thep : Ddbi lit6 dong cang ldbi thkp dd sau do trat lbp 
v3a vdi hoijc vda tam hdp. Kidu loai nay c6 khA nang phbng h6a cao. 

3.2- Met tr$n bhng tiim nhiin tqo : Tdm nhAn tao c6 thd dddc che" tao bAng g6 
dan, darn bao kp, loai ndy thi c6ng thu$n tien n h m g  khA nang phong hPa kern dbng 
thdi d6 bj vong ne"u dung khd 16n. Tdm nhAn tao cbn ddgc lam bang da"t nung, amigng 
ximgng hay tdn nhbm phing hose c6 16 va cac tdm phdc hqp ddqc chQ tao b6i nhiBu v$t 
lieu c6 khA nang each Am hut dm, cach nhiet nhd sqi khoang, sdi thuy tinh. 

Cac tdrn nhAn tao thddng co qui each to nh6 nhdt djnh n6n khoing each gida cac 
h$ ddm va thanh gang cdn b6 tr i  cho phu hgp nh5m thu$n lgi luc thi c6ng. MGt trAn 
ddgc t h ~ c  hi$n . , bang tdm nhAn tao thddng c6 nhi6u uu didm nhd thi cAng thugn tien, 
thao rap d6 diing, khA nang cach Am cach nhiet t6t dbilg thdi dam bao v$ sinh va my 
quan cao. (H7-44 ; H7-45) 

11.- Bien phap cach nhiet cho mai : 

1 1)- Myc dich : 
1 
i Khi nhiet bdc xa cua mat trdi chi& de"n mai, mat phdn bj v$t lieu hdp thu, mat 

phdn phAn xa lai, cbn mot phdn qua vgt lieu mai truy6n vao nha trqc tigp Anh h d n g  
i 
t dgn nhiet do trong phbng. Phdn nhi$t bj v$t lieu hdp thu, sau thdi gian, khi nhiet do 

vet lieu lbn h m  nhiet do kh6ng khi b6n ngoai thi cung s6 t6a nhiet vao trong nh i .  

Do do cdn c6 bien phhp dd giAm thidu nhiet bdc xa cua mat trdi truyBn vio nha 
th6ng qua mai b5ng each dung v$t lieu cich nhiet, phan xa nhiet, kidu each c$u tao 
cach nhiet, dbng thdi vdi viec chG dong lam ti6u hao khi kh6i ldqng nhiet n iy  chuygn 
qua lap kh6ng khi trung gian ddgc td  chdc th6ng l m  b5ng bien phap th6ng gi6 each 
nhiet. Ddy cGng la bi$n phap c6 hieu qu i  scad c6 thd ap dung cho nhdng vung khi hgu 
n6ng Am. 

2)- Cach nhiet cho mai bhng : 

Mai b5ng b6t6ng c6t thkp thdang c6 he s6 d in  nhiet ldn, n6n in i~a  hB nlai nh$n 
bdc xa mat trdi tdchlg d6i nhieu, nhiet bdc xa d6 ding truy6n vao trong nha lam cho 
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. Qua I khbng khi trong cac ph6ng 6 tdng dttdi mai s6 n6ng len. 
,, b i n  I DC! kh6ng chQ hien tttgng bdt lgi n&u tren, d6i vdi rnai bgng, c6 t116 ap dung cac 

bien phap nhu' sau : 

lt ldp 

:a cac 
, trdn 
tien, 

r a  my 

9 nha 
iu tao 
iuy$n. 
cach 

~i h$u 

nhan 
n cho 

2.1- TBng kh& n&ng ph&n xa nhi$t : M$t tr&n cung c6a mai, cdu tao mot ldp c6 
k h i  nang ph in  xa nhiet 16n nhu quet mat ldp s m  mau trAng, r i i  mat ldp cat, s6i trAng 
hay cdn gach sang c6 mat nham nh5m giim kh6i lttgng nhiet blic xa truy&n vao ldp k6t 
cgu rnai do viec t5ng thanh ph&n phin xa nhiet. 

2.2- Dung vat lieu cach nhiet : Lgi dung k h i  nang hut nhiet va gid nhiet c6a 
vat lieu d6 giim nhiet truy&n vao nha b5ng cach tang them b& ddy trong cgu tao cac bo 
phan cGa rnai vdi cac vat lieu nhtt xi than, bktbng bot, betdng khi, dgt mot 1dp 3 tren 
rnai hogc dung th im sgi khoang, thAm sgi thGy tinh dgt dudi mai. N h m g  du vdi loai 
vat lieu cach nhiet nao thi nhgt thi6t phii  c6 ldp ch6ng thgm, ch6ng 6m 6 tren va dudi 
1dp vat lieu cach nhiet dd dAm bio ludn khd rao cho loai vat lieu ndy. (H7-47a) 

1 2.3- Mai co t$ng kh6ng khi th6ng lu'u : 

a- D6i vdi rnai nha c6 cgu tao trdn treo, ta  t6 chdc thbng gi6 each nhiet cho kh6i 
khbng khi 6 dudi rnai tr&n t r i n  bang cach lam cac 18 thdng hdi dgt 6 cac tubng ngohi 
nha. Nhiet blic xa mat trbi truy&n vio ldp khbng khi do tac dung cGa gio td cac 18 lam 
cho ldp khdng khi ndy thoat ra ngoai, mang the0 c i  nhiet ma n6 dii hdp thu. Dd dat 
dugc hieu qui  cao tdng khbng khi ndy cdn c6 b& d$y 2 40cm. 

b- Trubng hdp nha lAp ghkp, rnai nha c6 th6 dude cgu tao vdi 2 ldp panen d6 tao 
nen tdng khdng khi thdng l m  3 gida. 

c- Tdng khdng khi thbng l m  dugc cgu tao tren k6t cgu c6a rnai b5ng cach sau khi 
thqc hien ldp ch6ng thdm thi c6 thd xCiy t h g  thgp hay tru thgp c6 chi&u cao td 10 - 
30cm, tren dgt gach la nem hogc tdm betbng c6t thep ddy 5cm c6 50 x 50cm, 50 x 100cm, 
hogc dst trqc ti6p l6n ldp chdng thdm loai gach dgt nung cach nhiet lat s$n thugng 
(2Ox20x7cm). ~6 bio d im cho hieu qua thdng gi6 cach nhiet t6t, hai ddu cua rnai chda 
tr6ng dd gi6 c6 th6 th6i qua lam ldp khdng khi lubn ludn l m  dong mang the0 c; nhiet 
d.! hgp thu thoat ra ngoai. 

d- Giii phap d m  giin n h m g  vhn dim bio hi@ qu i  trong viec tao tdng khbng khi 
thdng lm la sau khi cgu tao k6t cgu rnai bang the0 qui each binh thubng ta ldp them 
mot lttdt rnai bang Fibro ximang. (H7-47b) 

2.4- Vai co th&m c& hay bd n ~ d c  can : Tan dung k h i  nang ch6ng thgm cGa 
rnai bang l i~a cgu taothim c6 hay bd can chda nudc dd cach nhiet cho mai, do d6 c6 y6u 
cdu C ~ U  tao ch6ng thgm hoan hio  nhgt la luc thi cdng, phai dung qui each va k i  thuat. 

Tsu'bng hgp ap dung giii phap tham c6 thi phAi dim bio ludn dttgc xanh mat vdi 



ldp ddt mau day 40cm. 

Trudng hdp ap dung giAi phap bd nudc thi nudc phAi thudng dudc thay the0 dinh 
ky va b6 cao ciia nudc trong b6 cAn lu6n gi3 mqc 30cm. Day la bien phap cach nhiet 
cho rnai bang c6 hieu quA t u n g  d6i cao n h m g  rnai nha phai dam bAo kh6ng bi ndt  vi 
hien tudng lun kh6ng d&u ciia nha. 

3)- Cach nhiet cho mhi d6c : 

Bien phap cach nhi$t cho mai d6c chii yQu la lam thQ nao d6 giAm nhiet bdc xa met 
trdi truy&n qua rnai vao trong nha bhng cac giAi phap cdu tao cach phiet va td  chdc 
th6ng gi6 thogt hdi cho hAm mai. 

3.1- C6u tao cich nhigt : dung kidu chch cdu tao m6i ldp c6 2\tdng nhhm tao 
n&n ldp kh6ng khi trung gian th6ng lu'u h giaa, nhd v$y ma nhiet bdc xas6 bi tieu hao 
khi truy&n qua ldp kh6ng khi nAy. DBng thdi k6t hdp vdi viec cdu tao trsn treo dd tgng 
hi@ quA cach nhiet cho rnai d6c. 

3.2- ~6 chdc th6ng gio thoat hdi cho h$m rnai : 

a- Muc dc'ch : Du la rnai cach nhiet hay gi3 nhiet c6 lam trAn d&u p%i td  chdc 
th6ng gi6 thoat hdi cho hAm rnai nhhm muc dich : 

- Tgo thoang cho cac bo ph$n bhng g6 kh6ng bi muc mot do dm va oi b x  trong 

- Di6u hba nhiet do b&n trong hAm mii, tranh dude hien tudng doilg nudc trong 

- NGng cao khA ngng cach nhiet cho mai. 

b- PhLMmg cach t h c  hign : D6 bio dhm thang gi6 thoat hdi t6t, can phAi t6 (hdc 
lu611g kh6ng khi d6i lu'u bhng cach bb t r i  cda hiit va cda thoat gi6 cac vi t r i  trAnpnGi, 
tlrang thu hdi, tlrang dAu hBi, tr6n mli  dua, cda sd mii. CAc cda d6u phHi l ~ d c i n  
h chdp (la sach) c6 d6ng 1udi th6p d6 ngan chim, ddi kh6ng vao d ~ q c  b6n trong. 

Dd t 8  chdc c6 hieu quA cho viec tao n&n s q  d6i l a  cac kh6i khdng khi d.&m h$m 
gi3a 2 1dp rnai hogc hAm mai, cAn tan dung cic h u h g  thudng c6 ch&nh lech v& nhibt 
ap kha r6 n6t trong ngay den1 (D6ng - TGy) d6 d$t c ic  16 cda th6ng gio thoat hdi cach 
nhiet cho rnai d6c. 



m$t 
chdc 

n tao 
u hao 
tang 

ch3c 

trong 

trong 

I 

H 4-39A 4 

0.6t - i~  ~p'i TRONG W ~ G G  
a-l-6 ~ d d i  TRONG ~&nfd<  !F / 

H 4 - 40 S~;N C A ~ H  AM 
0 . 6 1 4  -D+. 7~s~ L ~ P  sxv., -Ar4 ,-,SF @ t&i d i  S ~ N  VZ. 
0. 5&4 R ~ & G  T R ~ N  &\ 06; &N &&G ~S.N -7 VA'CH N&N 
0- sZ;J E+T TR& ~db & a. 4 s  C+ L ~ C  C& SA-N 

8 .  ~tetd qo-SLY -r&T 
-&N ~ 6 r .  







b 

4 
20 I 
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CAU TAO KIE'N TRUC 
BAI TAP ON TAP VA KIEM TRA 

A/- Bai tap on tap : 

Ill - Chum~g Mdny - T u h g  

Can cu vho mot mat bang kign truc nhh 6 dun gian d6 thikt kk$ ciiu tao mat bang 
mong the0 giAi phip kkt ciiu duqc chon ap dung. 

I12 - Chl~ung Mcii nhu : 

Can cllr vio mot mat bang kien truc nhh ir dudc chon d6 thie't kg c&u tao mat bang kC't 
c$u Iqp mii  doc. 

113 - Chuong : Mdng - T u h g  - Mcii d6k 

Thiet kk mat cat chi tikt c$u tao tir mong dkn mai. 

B/- Kiem tra hoc ky  

B, - Can cu vho mot mat bang kien truc nhh b duqc chon neu cac gidi phap c&u tao 
can bin co th6 ap dung vho cac be phan Mong, T u h g ,  Mai. 

B2 - Minh hoa chi tikt giii phap cau tao d5 chon trong bii  tap 113. 

C/- Tuyen hoa chi tiet cau tao 

Can cllr vio c i c  t i i  lieu hudng d i n  tham khao cfing nhu tu suu tAm. Sinh viCn sE 
tuy6n hoa the0 chuung d5 duqc gidi thieu trong hoc kjr : Mong - T u h g  - Mhi doc. 

A/- Bai tap on tap : 

IIIl - C h ~ o n g  CL?U 

Thikt kk mat cat cgu tao tir mong den mai vdi chi tikt cgu tao cha mot loai cira. 

1112 - Chuong Sdn 

Can cu vho mat bang kiCn truc mot nhi  6 co ldu d l  thie't kg ciiu tao mat bang shn nh i  
the0 giii phap duuc chon v& kkt c&u chju luc v i  c$u tao mat shn. 

1113 - CLu thong 



Trien khai chi tist c iu  tao c h  thang cha nha d c6 l h  dii thie"t ke" phan 
san d Bai tap 1112. 

B/- Ki6m tra h ~ c  kf : 

B1- C3n cB vao mot mat bing kie"n truc nha d co l%u dugc chon, nCu cac 
giAi phap ciu  tao c6 the ap dung vao cac bo phgn : Cda, San, Cau thang. 

B2- Minh hoa chi tie"t gihi phap c iu  tao dii chon trong bai tap 1113. 

C/- T u y h  hog chi ti6t cdu tgo 

Cda, San, C h  thang. 

HQC KY I11 

1. TuySn hoa chi tist c iu  tao. chuyen sAu td mong de"n mai 

2. TriCn khai chi tie"t c iu  tao tdng ph"a cha d u n  c iu  tao (1) trCn cd 
sd d"on ki6n truc sing tao dugc chon. 

3. The hien hohn chinh d u n  c iu  tao (1) vdi noi dung the0 yCu c h .  
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MUC LUC 

I Loi tac gid 3 
I Chucmg I. Nhiing van de ca  ban ve cau tao cong trinh kien truc 

~ 1. Khai niem chung 5 
2. Khai niem v& k6t cgu chiu luc c~ia nh8 dfin dung 9 

Chucmg 11. Nen va mong nha dan dung 
1. Khai niem chung 19 
2. Phan loai v i  t ruhg  hqp 5p dung 20 

I 3. CALI tao cac loai m6ng 24 
4. Bien phap bio ve m6ng 27 

Chucmg 111. Cau tao t u h g  
I. Khii niem chung 39 
2. T u b g  x3y 42 

Chucmg IV. Cau tao mai nha 
i 1. Khai niem chung 75 

2. Cgu tao mai doc 7 5 

I Chucmg V. Cau tao cua 
1. Khai niem chung 117 
2. CALI tao cua s6 118 
3. CAu tao cua di 126 

Chucmg VI. Cau tao san nha 
1.  Khai niem chung 163 
2. CALI tao sin g8 165 
3. Ca"u tao sin sit thkp 170 

I 4. CALI tao sin b&tong cot thCp 173 
5. Ca"u tao nen nhh 178 

I 6. CALI tao m$t s8n 180 
Chucmg VII. Cau tao cau thang 

1. Khai niem v& cic phuung tien giao th6ng thing dung 203 
2. Cgu tao cdu thang 

I 
203 

3. Ca"u tao cdu thang g8 207 

I 
4. Cgu tao cdu thang sit th6p 209 
5. CAu tao cdu thang xfiy gach dB 2 10 
6. Cgu tao cdu thang b&t6ng cot th6p 212 
7. Cgu tao bo ph$n bio ve 2 13 

Chucmg VIII. Cau tao nen mong va t u h g  nha 
1 1. Y&u cdu thi6t k6 n&n mong 237 

2. Giii phip mong cho n h i  t u h g  khoi 238 
1 3. Cgu tao cac loai mong d$c biet 238 

4. Cgu tao t u h g  c6 d u h g  rZnh 24 1 
5. CAu tao 10 clia so tdng him 242 
6. Ca"u tao khe bi6n dang 243 
7. T u h g  gi3 nhiet v i  cach nhiet 243 
8. Chdng thgm tdng hdm 244 

Chucmg IX. Cau tao cua - cau thang 
1. Cgu tao cac loai cira d?c biet 265 
2. Cdu thang BTCT lip ghkp 265 
3. CAu tao cdu thang d$c biet 267 

Chucmg X. Cau tao san mai nha 
1. Cgu tao d$c biet cua sfin nhi 28 1 

I 2. Cgu tao sfin ban c6ng v i  l6gia 284 
3. CALI tao mii bing 287 
4. Trdn mii v i  cach nhiet cho mii 295 
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