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Tém tit: Nha trinh tuong 12 mot loai kién tric dit toan khdi véi rat nhidu kiéu déng da dang va
phong phd, khong chi phd bién ¢ khu vuc viing nii phia Bic nudc ta ma né da duoc biét dén &
Trung Qudc, chau Au, chau Uc, chdu M¥ ... tir vai trim t6i hang ngan nam trude. O nudc ta cho
dén nay céc nghién ciru chuyén sau vé dat dam nén ciing nhu tiéu chuan qui pham xay dung nha
trinh tuong vi nhiéu 1y do chua duge quan tim thyc hién.

Bai bdo nay thyc hién nhim budc dau nghién ctru: 1) cdc dac trung vé thach hoc, khodng vat
va céc tinh chét co 1y cua cdc loai dt ngudn gbc phong héa va trim tich trong khu vyc huyén mién
ndi Meéo Vac, tinh Ha Giang; ii) dac tinh cua dat ddm nén sau khi duoc tron thém cdc chat phu gia
va iii) dé xuat g dung cdc tlen bo khoa hoc - ky thudt trong cong ngh¢ xay nha trinh tuong trén
the gidi va sir dung hop 1y dt tram tich - phong héa dé dap tudng nha dt nén trong xdy dung doi
song nong thon mai. Pay 1a cong viéc khong chi ¢6 ¥ nghia trong viéc gin giir, bao ton va phat
trién mot loai hinh di san vat thé qudc gia - nha trinh twong ma con gitip giam thiéu nan khai thic da
trai phép lam vat liéu xay dung dang dién ra hién nay nham bao vé cdc di san dia chat va canh quan
mdi truong tai Cao nguyén da Pong Van - Cong vién Dia chét toan ciu dau tién ¢ Viét Nam va la
cong vién dia chit toan ciu thir 2 trong khu vuc Dong Nam A vira dwoc UNESCO cong nhan.

Vi céch ddt van dé nhu trén, trong thoi gian khao sat thuc dia tap thé tic gia da di siu tim
hiéu hién trang nha trinh tuong tai thi trin Méo Vac, xém Pa Vi va lang vin héa Sting Mang;
nghién ciru dién 16 va thanh phan thach hoc ciing nhu lay miu dai dién cho dét tram tich va phong
héa tir cac da co nguén géc khéc nhau. Cac thi nghiém x4c dinh tinh chét vat ly va dam chat duoc
tién hanh trong phong dé 1am co s& danh gid kha nang phit hop cua 13 loai dat dép tai chd cho xay
dung nha trinh tudng.

Tir khéa: Nha trinh tuong, kién tric dit nén, phong héa, phu gia, di san dia cht.

1. Téng quan vé nha trinh twong Nha trinh tuong (Rammed earth house) con
. dugc goi bang tiéng Phéap nhu Pisedeterre hodc
1.1. Lich su xdy dung nha trinh tuong trén thé

e don gian 1a Pise da dugc st dung tir xa xua trén
gioi

toan thé gidi nhu nhiéu ky thuat dat khac. Nha
trinh tuong da dwoc tim thay trong cdc di chi
“T4c gia lién hé. DT.: 84- 989539192 thoi ky dd da tai dia diém khao cb Yangshao va
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Longshan dai di¢n cho nén vin héa doc theo
song Hoang Ha & Trung Quéc, ¢6 nién dai 5000
trubc  Coébng nguyén. Thanh phd Jericho,
Palestine dugc coi 1a thanh phd xay dung bing
dat dau tién. Sau do6 rat nhiéu dén chiia, nha tho
hoi gido va thién chida gido da dugc xdy dung
bang gach dat tai khu vic Trung Dong. Céc Pha
ra ong Ai Cap cai quan nhidu thanh phd xay
dung béng d4t dAm nén. K¥ thuat d4t ddm nén
con st dung khong chi dé xdy nhd & ma con
ding trong cdc cong trinh quan sy c¢b dai nhu
Van Ly Truong Thanh, Trung Qudc. Ngudi La
M ¢ dai va ngudi Phé ni xi dd mang k¥ thuat
xdy dung nay téi chau Au va str dung vao xiy
dung cong trinh tr 2000 ndm trudce.

Céc toa lau dai hung vi tr mot ting toi
nhiéu ting da xut hién trong lich sir xdy dung
nha trinh tuong. Di san tuyét voi d6 c6 thé duoc
tim théy ¢ cdc nudc nhu: My, Cari bé, Tay Phi,
Béc Phi, Phédp, Tay Ban Nha, cdc nudc khu vuc
Himalaya, Trung Qudc va cic nuéc Péng Nam
A (Hinh 1).

Viao cudi thé ky 19, nha trinh tuong da dugc
phd bién tai Hoa Ky thong qua cic cudn sich
kinh té néng thon cta TAy Johnson. Phwong
phdp nay da duoc sir dung dé xay dung céc don
dién va Thanh Gido Hoi & Nam Carolina.

Sau thé chién II, nhitng ngdi nha trinh tudng
dugc xay dung khong ton kém da cung cip nha
c6 gid tri cho cic gia dinh c6 thu nhép thap.

Trong 50 nim qua c6 nhiéu nuéc nhu Uc,
New Zeland, M¥, Zimbabwe, Puc va Tay Ban
Nha da xudt ban cdc an phdm vé tiéu chuan
qudc gia va sich huéng din vé qui pham xay
dyng nha trinh tudong. Trong s6 d6 sém nhét 12
Uc va Puc ban hanh vao nim 1952 va 1970.
Sau d6 1a New Zelaand va Zimbabwe vao 1998
va 2000.

Ngoai cdc nude ké trén con ¢6 mot s6 nudc
da xem xét xdy dung cdc van ban lam tién dé
cho céc tiéu chuan xdy dung la: Phdp, Y, Tan
Za nia, M6 Dam Bich, Ma Réc, Tuy Ni Zi,
Kenia, Bo Bién Nga, Mexico, Braxin, Pé Ru,
Thé Nhi Ky va Costa Rica.

Gach mc va gac
khéng nung

Turdmg dit sét
ﬁ va tudrng trinh

Biin gia cwéng z
- &

Hinh 1. Cac khu vuc trén thé gidi dung k¥ thuat trinh twong nhu mét k¥ thudt chinh trong xay dung [1].
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1.2. Lich sir xdy dung nha trinh tuong ¢ Viét tién ching ta sit dung dé xdy thanh C) Loa

Nam
: P . ) ngan nam trude (Hinh 2c¢) [3]..:

Thanh C6 Loa gan lién v6i ciu chuyén lich
sit vé An Duong Vuong va nha nudc Au Lac,
duogc xay dung tir thé ky tht 3 trude CN. Day 1a
khu di tich 16n va 1a di tich duy nhat con lai dén
nay vé mot thu phu da thiét 1ap trén dong bing
Bic Bo. Chinh kién trdc dat ddm nén da dugc td

a) Thanh phd Jericho, Palestine duoc coi 1a thanh phd b) Mat cit Taipa, Van Ly Truong Thanh, Trung
xdy bang dat co nhat [2]. Quoc, xay dung tir thé ky thir 5 trude Cong nguyén [2]

¢) Mit cét ngang cong trinh Thanh C6 Loa , Ha Noi
(Theo Nam C. Kim et al., 2010 [3]. (Theo http://www.baomoi.com)

Hinh 2. Cic cong trinh ¢ trén thé gidi va & Viét Nam dugc xiy dung bang dat dam nén.

huyén thoai trong lich st gitr nuéc tir trén hai

Ngoai ra truyén thong ddp thanh cta ngudi Viét
con hién dién & cac di tich khac nhu thanh Hoa
Lu (Ninh Binh) thé ky 10, thanh Thing Long
(Ha Noi) thé ky 11 — 18 (Hinh 2d).

d) Céc kién tric dat ddp ciia Hoang Thanh Thang Long
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Bang 2 Mot s6 thong s6 khao cd vé qui md ctia Thanh C6 Loa, Pong Anh, Ha Nbi [3]

Giai  Loai cong trinh Chi¢u cao max  Chicu rong Thoi gian xay dung
doan (m) (m)

1 Tuodng va mong dat sét >1 1.8 The ky 4 truéc CN
2 Dt dip 2 17 Thé ky 3 trudéc CN
3 Lop dat trinh twong day 2.5 24 -

4 Dt dép 3 24-25 Thé ky 1

5 Lop dat trinh tudng mong 4 26 Thé ky 15-16

Khich du lich timg dén mét sb huyén viing
cao cua tinh Lang Son, Ha Giang, Lao Cai,...
didu 4n twong dau tién khi quan sat tir xa Ia
nhitng ngdi nha trinh tuong rat doc ddo cua
dong bao nguoi Tay, ngudi Moéng, nguoi Ha
Nhi thap thodng trén nhimng suon doi cao. D6
khong phai 12 nhitng ngdi nha san thudng thay
ma 13 nhimg ngdi nha tuong dugc lam tir dat
nén c6 kién tric rat doc ddo.

Tai thi tran Déng Vian hién nay con bdo ton
han mot khu phd di bd gdm phan 16n 12 nha
trinh tudng, ¢6 nhitng ngdi nha da ton tai ngoai
trim nam nén rat can dugc quan tim di tu bao
dudng thudng xuyén.

2. Hién trang nha trinh twong & khu vuc
Meo Vac

Do céc tinh mién nii phia bic nudc ta c6
phan 16n dién tich 1a dbi ndi va khi hau lanh
khic nghiét nén diéu nay di anh hudng téi kién
trdc nha & ctia mot s6 dan tdc sinh séng tai day.
Ngoai yéu té méi truong, thi quan niém song,
16i sdng, phong tuc tip quin cta ba con dan
toc... da 1am hinh thanh nén nét doc dédo trong
van héa kién tric ciia ngdi nha trinh tuong. Nha
lam bang dat, lgp bang ngéi hodc tranh véi uu
diém vira giit 4m vé mia déng, mat mé trong mia
he va lai c6 thé chdng dugc ké gian, thi di.

Nha trinh tudng cia ngudi Mong trén cao
nguyén da néi chung va tai khu vuc Meéo Vac
néi riéng luu giir nét doc déo trong kién triic va

turong d6i thong nhat theo mot khuén mau, di
to hay nho déu phai c6 ba gian hai ctra, gdm
mot ctra chinh, mot cira phy va t6i thiéu 1a hai
ctra s6. Ngdi nha c6 thé c¢6 mot hodc hai chai
nha, nhung déu khong lién quan tryc tiép dén
ba gian nha chinh. Ba gian nha chinh duoc sap
xép nhu sau: Gian bén trdi dung dé dat bép niu
nuéng va budng ngii cia v chdng gia chi; gian
bén phai ding d¢ dat bép suoi va giuong khéch;
gian gitra thudng rdng hon hai gian bén va la
gian dé ban tho to tién, dong thoi ciing 1a noi
tiép khéch, an udng cua gia dinh. Ngoai ra, san
gdc con c6 thé 1am noi ngi mdi khi nha dong
khach.

Gan khu vuc thi trin Meo Vac con lai mot
s nha trinh tuong duge xiy dung hon 100
nim; mot s6 nha hién khéng c6 nguodi ¢ da
xudng cdp nghiém trong (Hinh 3a,b). Nhiing
ngdi nha c¢b niy can duoc sira chita ning cip,
bao ton dé phuc vu du lich. Khong chi nhiing
ngdi nha c6 nay ma cc ngdi nha xiy dung sau
d6 tai lang van héa Sung Mang va Pa Vi
Thuong ciing da bat diu bi hu hai theo thoi
gian. Cic hu héng ctia nha trinh tudng thudong
la:nude mua lam x6i chin tuwong va mat ngoai
clia twong dic biét 1a cdc birc tuong dau hoi;
xudt hién cdc vét nit c6 chiéu rong tir vai cm
tham chi t6i gan chyuc cm do dat trinh tuong c6
ham lugng hat sét cao (> 45-50%) gay ra su co
ngo6t 16n cua tudong khi kho di trong thoi gian sir
dung... Céc cong trinh nha trinh tudng rit can
dugc duy tu bao dudng va sira chita chbng
xudng cip thuong xuyén dam bao an toan cho
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nguoi dan dang sng trong nhitng ngdi nha nay cach tu phat va tinh trang nay con kéo dai cho
nhét 1a khi mila mua béo dén. t6i khi ¢6 mot qui dinh va hudng dan cu thé vé

Hién nay nha trinh tuong & nhiéu khu vyc nguyén vat liéu va ky thuat xdy dyng tir céc co
mién ndi Viét Nam dang duoc xay dyng mot quan chirc nang (Hinh 3c,d).

R SRR AR S TR AR L EH A RN R

(a) Nha trinh twong trén 100 nam tudi cia dongho  (b) Burc twong dau hoi nha bi hu hai ning nhung chi
Vuong tai thon Ching Pa A dﬁ’ bi xuodng cap manh _ moi dugc stra chira nho
(Anh Pang Van Luyén., 2013). (Anh Bang Van Luyen., 2013).

¢) Phéi tron dét trinh tuong & Chiing Pa A d) Nha trinh twong sau khi da sua chira xong
(Anh Ddng Van Luyén., 2013). (Anh Dang Van Luyén., 2013).

Hinh 3. Hién trang mot s6 nha trinh tuong tai khu vuc Meo Vac, Ha Giang.
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Trong diéu kién khi hau khéc nghiét nhu &
khu vuc mién niii phia bic nudc ta cdc cong
trinh dt thuong bi phd hiy do mot hodc mot
vai nguyén nhan sau: i) Thiéu hut thanh phan
vt liéu; i) Sw co mong; iii) Gian nd nhiét; iv)
Tdc dung cua nuoc; v) Dit c6 tinh déo cao, do
co ngét 16n; vi) Hoat dong sinh hoc va vii) Tdc
dung ctia gié va tai bién thién nhién...

Trong s6 cdc nguyén nhan ké trén thi chat
luong dat trinh tuong ciing gép phan dang ké.
Sau diy ta s& xem xét ki hon vé cdc yéu ciu
can c6 cho nguyén liéu dat lam nha trinh
truong.

3. Uu nhuoc diém ciia nha trinh twong
3.1. Uu diém

Nhu ching ta da biét, dit 1am nha trinh
tuong la cac véat liéu dugc tim théy rat nhiéu
trong ty nhién va né khong can bt ky cong cu
dac biét nao, ngoai trir nhitng dung cu hang
ngay ching ta su dung nhu: dao, xéng,
thudng. .. n6 khong ton kém vé tién bac, chi dua
vao su nd lyc cia con ngudi cua cong dong. Do
d6 dat 1am nha trinh tuong rat phit hop véi cic
nude ngheo va cdc nudc dang phit trién.

Nha trinh tuong cé mot dac diém rat ndi bat
la cdc buc tuong rat day, né c6 thé bao vé
khong gian bén trong béi céc bién dong bén
ngoai nhu nhiét do, do am... Do d6 nha trinh
tudng mat vao mia he va 4m 4p vao mia dong.
Diéu quan trong 1a trong trudng hop khi hau 4m
w6t dai ngay hodc mua 16n, dé bao vé cdc birc
tuong khoéi bi tic dong ching ta nén lam mai
nha rong hon va cho thém mot lugng vira du xi
ming vao dat dam nén trudc khi trinh tuong va
dac biét la can dung vat liéu nay khi hoan thién
mat bén ngoai cua céc buc tuong.

Vé6i bé day cia cdc bic tuong khoang
30cm, nha trinh tudng chiu la. Pay la 1y do tai
sao dat trinh tuong dugc dua vao BY Luat Xay
dung cua Uc dé lam vat liu x4y dung cho céc
khu vyc c6 nguy co chdy cao. it trinh tudng
con c6 kha nang giam tiéng on, dwoc sir dung
trong céc khu vyc déng diic, 6n 2o.

MGéi va cic con tring khéc it quan tim dén
nhitng btrc tudng dat trinh, diéu nay gidp giam
chi phi x4y dung va chi phi bao tri c6 thé trong
nhitng nam sir dung vé sau.

Nha trinh twong khong doc hai, da dang vé
kién triic, mau sic, phwong phap hoan thién, dé
tram khéc, dé m¢ cira sé, dé 1am ta tudng Két
hop hai hoa véi cic chi tiét bang d. Xay dung
nha trinh tudng va cong trinh dat khac trén khu
vyc Cong vién dd Pong Van-Meo Vac la rat
phut hop vi than thién mdi trudng va gidp dia
phuong phit trién bén virng hon..

3.2. Nhuoc diém

Su lya chon cho dét trinh tuong chi c6 y
nghia néu dit duoc thuc hién tai dia phuong,
trén cac cong trinh xay dung chinh ban than né
va gan d6. D6 1a mot han ché 10n cua cic cong
trinh x4y dung nha trinh tuong.

Vi bé day twong ddi 16n (40-60cm) nén né
doi hoi mot thoi gian tuong dbi dai dé c6 thé
kho cac 16p dat. bay ciling 1a mot 1y do tai sao
kich thuéc ctia nha trinh tudng thudng nho.

Nha trinh tuong thuong thich hop voi céc
khu vuc kho can nhu sa mac, va it phu hop hon
v6i cdc khu vyc c6 khi hau 4m uét va mua
nhiéu hon.

4. Mot sé yéu ciu vé nguyén liéu lam nha
trinh twong
4.1. Thanh phan hat

Thanh phan hat 1y tuéng ding cho tuong
dat dam nén duogc d€ xuat trén co s tinh toan
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dé sau khi ¢dm nén dat dat duoc mot sb tiéu chi
sau (Houben & Guiland, 1994) [4]:

- it can phai giam dugc do 16 rdng tirc 1a
muc do tiép xuc cua cac hat dét s& duoc tang
1én. V¢ 1y thuyét dat chi c6 do rong bang 0 %
khi cdc hat c6 hinh cau ly tuong va cdc hat dat
phéan b theo cong thirc Fuller:

P =100 x (d/D)"

Trong dé:

P- ty 1€ hat c6 kich thudc hat nhoé hon
duong kinh d

d- duong kinh hat ctia nhém hat c6 gid tri P

D- duong kinh hat cia nhém hat cé kich
thudc hat 16n nhit

n- h¢ s6 do hat.

- Néu tat ca cdc hat dat 12 hinh cau thi n =
0.5; tuy nhién céc thong ké cho thdy dat xay
dung thuong c6 n dao dong trong khoang 0.5
dén 0.25.

Thanh phan hat rat bién thién, mbi quan hé
gifta thanh phan hat va d6 bén cua tuong dat
sau khi ddm nén con 1a van d& chua duogc lam
sdng to. Rt nhidu loai dat ting mat dugc ding
1am nha trinh tudng trir cét hat thé dong nhat va
san so6i khong chira hat min hodc thanh ph?ln

gin két. Theo Norton (1997) can phai loai bo
bat ky thanh phan hat nao c6 kich thuéc hat 16n
hon 5-10mm. Rat nhidu tic gia da dua ra giéi
han dudi va gidi han trén dugc st dung dé chon
vat liéu dam nén c6 thanh phan hat phii hop
(Hinh 4).

Theo Hinh 4 thi ty 1¢ phan trim tbi thiéu
ctia hdn hop sét bui nam trong khoang 20-25%,
trong khi gi6i han tbi da dat t6i 30-35%. Twong
tu ty 16 phan tram tdi thiéu cia cat 1a 50-55%
trong khi gi6i han t6i da 12 70-75%.

4.2. Tinh déo ciia dat

Theo Houben & Guillaud (1994) gidi han
chay ciia dat can nam trong khoang 25% dén
50% (ot nhat 12 30-35%) va giéi han déo nim
trong khoang 10-25% (t6t nhat 1a 12-22%). Chi
s6 déo PI cho biét ham luong cua thanh phan
hat sét trong mau va dic trung cta dat. Chi s6
déo cang cao chi ra ham lugng sét cao hodc/va
hat tinh cua dat sét 16n va dat s& c6 do co ngét
16n khi phoi kho. Di véi dat trinh tuong, Alley
(1948) dé xuét gid tri PI phit hop thip chi 6%,
Tuy nhién cdc nghién ctru gin ddy lai chi ra
rang gié tri PI cia dat c6 thé cao hon.

Ty 1é cap hat

0 Sét 0 Bui 3 Cat va san

Ty Ié cap hat

0 Sét 0Bui B Cat va san

a)

Hinh 4. Gidi han dudi (a) va giéi han trén (b) cua timg loai cAp hat cho dit dam ty nhién [4].

b)
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Béng 3. Yéu cau thanh phan ciia dat ding lam dét
dam nén [5]

bac trung Yéu cau

Thanh phan san 45- 80 % theo khoi lugng
soi va cat

Thanh phan bot  10- 30 % theo khdi lugng
Thanh phin sét  5- 20 % theo khi lugng
Chi sb déo 2-30% (LL <45%)

Co ngét tuyén
tinh

Thanh phian mudi < 2 % theo khdi lugng
hoa tan

Thanh phan vat
liéu hitu co
Chat doc giy ung < 10-20 mg/kg dét
thu

Khoéng 16n hon 5%

<2 % theo khbi lugng

4.3. Lya chon dat trinh tuwong

- Theo két qua thi nghiém trong phong
Sau khi c¢6 két qua phan tich do hat va
déo chay, ta sir dung bang 3 dé so sanh véi
8 dic trung can c6 cua dat ddm nén dung
lam nha trinh tuong.

Budc ddu c6 thé so bd nhan biét kha ning
phit hop ciia dat ding dé 1am nha trinh twdng
theo tén dit va ky hiéu ciia né. Ba nhém dat
pht hop hon cé 1a GM, GC, SM, SC va ML;; it
phit hop hon 1a 2 nhém MH va CH. Pt thudc
cic nhém it phit hop can céc bién phép cai tao
dét khi sir dung (thém vat li¢u th6é hodc phu gia
nhu voi, xi mang...). Ciing can phai luu ¥ ring
nhitng yéu cau vé nguyén liéu dat trinh twdng
duogc trinh bay ¢ trén dugc tham khao tur céac
cong trinh da cong bd cha cic tic gia nudc
ngoai noi diéu kién khi hau va diéu kién tu
nhién c6 khac biét so v6i & nudc ta nén trudc
khi 4p dung can lam thir trudc dé rit kinh
nghiém trude khi dp dung rdng rai.

- Theo két qua thi nghiém tién hanh ngoai
hién trudng

Mot sb thi nghiém don gian thyc hién ngay
ngoai hién trudng ciing ¢ thé gitp dong bao
Iira chon dit ddm nén thich hop khi ma khong
thé thyc hién cdc thi nghiém trong phong.

- Thanh phan hat: Ly 150-200 g dat can
thi nghiém cho vao lo dung 400-500 ml nudec.
Diing que khudy déu cho dat tan ra rdi day nap
lic déu trong 3 phit. D¢ lo 1én mit phang cho
céc hat dét trong lo ling xudng ddy. Bé diy cua
céc 16p san, cét, bui va sét theo trinh ty tr dudi
1én trén sé& cho ta ty 1 phan trim twong ddi giita
cdc nhém hat dat (Hinh 4a).

- Tinh chdy déo: Tron dat véi mot it nude
dé nan n6 thanh day dat. Dat sét c6 tinh déo cao
s& cho doan ddy dat budng dai khoi long ban
tay ma khong bi dat roi ra (Hinh 4b). Khi kéo
dai nam dét thanh day, néu 1 dat san soi va cat
day dat rat dé dat; dat bui chi bi dat khi da kéo
thanh ddy kha manh. Dét sét s& chi dut khi day
dat nay bi kéo cing ra.

5. Kha niing sir dung dit phong héa va trim
tich khu vec Méo Vac lam vit liéu trinh twong

Dé nghién ctru kha nang sir dung dét 1am
vat lidu cho nha trinh tudng ching t6i da tién
hanh 14y 14 mau d4t trAm tich va phong héa
trén cic da gdc c6 ngudn gdc khac nhau va xic
dinh céc tinh chat vat Iy co ban gdm thanh phan
d6 hat, tinh chay déo va tién hanh phan loai dat
theo Tiéu chuin Viét Nam TCVN 5747 : 1993.
. So sanh cdc két qua thi nghiém cta 13 mau dét
voi céc tidu chudn dat ddm da duoc cong bd
(Bang 3 va Hinh 5) c6 thé thy trong s céc
mau thi nghiém chi c6 6 mau d6 1a: MV-6la,
MV-66, MV-83, MV-48, MV-33b va MV042 12
phit hop lam vat liéu dit sit dung dé trinh
tuong. Cdc mau dat con lai thudc loai it phit hop
(5 mau) va khong phit hop (2 mau) (Bang 4).
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1
Vat liéu
hiru cor

sét
Bét
cat

Cudi san

-y

a) Xdc dinh tuong ddi ty 18 cdc loai hat.
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b) Xéc dinh tinh chay déo cua dt.

Hinh 5. Thi nghiém hién truong xdc dinh nhanh ty 1¢ céc cAp hat va tinh chay déo cta dat dam nén [6].

Chi tiéu vat  Gidi han
= Thanh phén hat Iy Atterb ) a 3
CE anh phan hat (mm) y CIbErg 2 Mo ta thanh phn, mau
Ky B¢ & gfc va trang thai dat/
hiéu = -8 A as by Khoi Gidi Gigi Chi = » N X
i > = Cudi, Soi, . . axe 2 z ‘%z (Khd nang pha hop lam
mau @ Cit  Bui Sét &mty lugng han han s60 § & £, S |
T dam san N \ : =0 dat trinh tuwong)
nhién riéng chdy déo déo ==
- <
40-20 20-2 2-0.05 8 83 s 0.00 W D W_ Wp Ip &~
%o % % o % % glem3d B % PR
Na Bui sét chira dam san, xam
MV- Sang, ghi, x4m vang, ntra ctrng/
61 Tat Ticb 145 16.7 46.5 22.3 48.6 33.515.1 ML (PHU HOP lam ddt trinh
Nga tuong)
Chung Co 1 S PTIN
Pa A Bui sét chtra nhi€u cat va
MV- ? san so0i, nau do, xam vang,
66 i‘/['l;.o apQ 15.6 248 36.8 22.8 45.6 32.812.8 ML nita ciing (PHU HOP lam
Vac dat trinh tuong)
R Bui sét 1an cit va soi san,
MV G g 130 180 350 340 425 231 194 ML o &hh Xim vang ia clng
83 g ' ' oo RS (PHU HOP lam ddt trinh
trong)
Sét bui va cat, nau do, nira
MV- cung/
19 Na Dau T,sh; 0.8 470 146 37.7 37,5 284 654 37.0284 MH (Il:phlft hop, khi sir dung
can tron thém hat tho)
Sét bui va cdt, nau d6 dém
MV- tréng, ntra climg/
21b Na ChaoT,sh 298 203 499 2.77 60.0 33.2 26.8 MH (KHONGphﬂ hop lam dét
trinh tuong)
Sét bui va cat, nau vang dém
. . edQ tréng, ntra cung (P4t d6 trén
g/iv- E{a O e 02 335 192 47.1 2.82 619 347 27.2 MH dd voi)/
T ossa) (KHONG phix hop lam dat

trinh tuong)
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MV- Céan Chu

1 Phin edQ 88 376 17.1 365
MV-  Ling

162 Vai Tcb 35 373 195 397
T/;V_ Téat Nga 06 436 114 39.0

Tlsh

1;/;V— To Bic edQ 1.9 387 169 426
MV-  Sang

33b  ChiB edQ 12.6 252 33.1 8.1 2I.1

i/iV— Ta Ling edQ 6.0 484 13.7 319
ed

MV- Q

43 Ha Xua (Terra 6.5 330 6.7 5338
I’OSSH)

Sét bui va cat, chira sdi san,
x4am vang, nira cung/

(It phix hop, khi sir dung
can tron thém hat thé)
Sét bui va cat chira soi san,
nau do, ntra cimg/

(It phix hop, khi sir dung
can tron thém hat tho)
Sét bui va cét, xdm vang, nua
cung

(PHU HOP lam ddt trinh
tuwong)

Sét bui va cdt, xdm nau dém
tréng, ntra climg/

(It phix hop, khi sir dung
can tron thém hat tho)
Cét s6i chira hat min va dam

2,70 57.4 31.1 263 MH

273 57.0 32.1 249 MH

274 485 270215 CL

2.80 55.5 30.7 24.8 MH

san, xam nau, bo roi

(PHU HOP lam ddt trinh
tuwong)

Cét soi chira hat min va soi

290 458 29.8 16.0 SC

san, xam nau, bd roi
(PHU HQP lam dat trinh
tuwong)

2.84 505 324 18.1 SC

Sét bui va cat, xdm vang dém

tréng, ntra cimg (D4t d6 trén
2.83 67.0 40.0 27.0 MH d4 voi)

(KHONG phix hop lam

dat trinh twong)

Két qud thi nghiém dam chat cho mot $6
méu dat phit hop lam dat trinh tudng cho thay
gid tri dung trong kho cuc dai bién thién trong
khoang tir 1,65 dén 1,75 g/cm’® va d6 am tbi uu
dao dong tir 15.0 dén 17.3 % (Bang 5)

Riéng voi miu MV-43 13 mau khong phii
hop 1am dit trinh tuong vi ham lugng sét qua
cao (53,8%) c6 dung trong khd cuc dai thép

(1,44 g/cm®) va @6 am téi wu cao 27,2%. Pét
nay néu ctr ding dé trinh tuong s& lam cho
tudng lau kho, tham chi khong bén viing dé gy
d6 sap tuong trong khi thi cong. Hai mau dat
bui sét mau do (terra rosa) la dét tan tich, suon
tich trén dd voi (MV-02 va MV-43) déu thudc
loai khong phit hop 1am dét trinh tudng.
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Bang 5. C4c thong s6 dam chit ciia cdc mau dat ddm nén

No. Mau Nguén géc MO ta thanh ph?m Vk.maxs g/cm3 Wi wu» %0
1 MV-66 apQ Bui sét 1an cét va san soi (ML) 1.75 15.0
2  MV-83 edQ Bui sét 1an cét va san soi (ML) 1.65 17.3
3 MV-18 T, sh Sét bui pha cat (CL) 1.71 17.2
4 MV-43 edQ Sét va cdt 1an bui va san s6i (MH) 1.44 27.2

6. Pé xuit cac ing dung méi trong xiy dung
nha trinh twong

Thi c6ng nha trinh twdng rat don gian, né
chi 1a viéc nén mot hon hop am ¢6 ti 1¢ pht hop
clia cdt, soi, dat sét (d6i khi c¢6 thém chét phu
gia).Viéc xay dung nha trinh tuong bat dau véi
mot khung tam thoi (van khuon), thuong dugc
lam bang g6 hodc van ép c6 chiu ngang
khoang 50-70cm, chinh la d§ day cua tudng.
Céc khudn nay phai dugc gén that chat, hai mat
dugc kep voi nhau dé ngin chin phdng hay
bién dang tir cac lyc nén 16n.

Cong viéc chinh tiép theo 1a trinh tudng,
cong viéc nay khong ton nhiéu sirc nhung can
su déo dai, khéo 1éo (Hinh 8). Vit liéu dit duogc
dd vao c6 d0 cao 10-25cm (4-10 in) va sau d6
dam nén cho cot dét lin khoang 50% chiéu cao
ban diu cua no. Vat liéu duoc dam ting budc
lap di 1ap lai theo van khuon. Khi dat ddm nén
trong van khuon da du lién két, du cimg tién
hanh thédo b van khudn va tiép tuc lam sang
khu vire khic ctia ngdi nha. Mdi ting van khudn
can dam khoang 1h dong hd.

Khi hoan thién, dé tuong thém nhin dep,
nguoi ¢ tay nghé cao cam cude ti my do timg
chit mot cho tuong that nhin. Sau khi do bang
cude, tudng tiép tuc dugc vudt bang tay cho
that nhin méi thoi. Trude ddy nha trinh tuong
duogc lop mdi bang co tranh, nhung nay thuong
ding ngéi xi ming hodc tdm lgp vi co tranh
khong con nhiéu nhu trudc.

Dua vao phuong thirc 1am nha trinh tudng,
chiing ta c6 thé chia phuong phédp thi cong c6
ung dung k¥ thuit méi thanh cic budce sau: 1)
Lua chon dét phu hop b?ing cic thi nghiém tai
hién truong (Hinh 9), ii) Nghién nho (néu can)
rdi sang qua kich thudc mit sang thich hop; iii)
Cop pha dugc c¢b dinh va dat 4m dugc d6 vao
trong khuoén; iv) Pdm nén Lép dat 4m béng
méy dam khi nén; v) B6 xung 16p dit tiép theo;
vi) Tiép tuc ddm nén nhu vay cho dén hét chiéu
cao cua tuong; vii) Poi cho tuong kho va thio
van khuodn

Trong cdc cong trinh 16n nhitng bd khudn
bang thép dic sin hodc van gd véi chidu cao
3,5-4,0m c6 thé 1a mot lya chon phit hop gitp
tang niang suat lao dong va két hop véi viéc sir
dung dam mdy rung nén khi trong thi cong
tuong dé chit luong tudng trinh dwoc tét hon
(Hinh 10).

7. Két luan

Nha trinh tuong cé tir 1au doi va la mot di
san vat thé qui gid cua ddng bao cic tinh mién
nii phia bic nudc ta. Nha trinh twong c6 mot
ddc diém rat ndi bat 1a céc bic tudong rit day,
n6 c6 thé bao vé khong gian bén trong boi cic
bién dong bén ngoai nhu nhiét do, khéi luong
nhiét, thoi tiét...Nha trinh twong khong doc hai,
da dang vé kién tric, mau sic, phuong phip
hoan thién, dé tram khic... Xay dung nha trinh
tuong s€ than thién moi truong hon so vai viée
sir dung bt ky loai san pham gach ran chéc nao.
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DAt Am duorc tron vii
- - i -
cat, san s4i, dat sét
va xi mang

Van khuén bang gb
dan durcc gia clréeng

BLI'P‘C 1: Wan L{hlgﬁn dwgc
co dinh va dat am dwoc
dh vao trong

Buriéc 2: Lip dét
E A -
am dwoc ddm nén

Hinh 8. Phuong phap 1am nha cta dong bao Mong.

Buwirc 3: Lop gt 4m
tiep theo dwoc bo

Hinh 9. Thi nghiém chim ling dat gitip lwa chon loai c6

kich thude hat pht hop trude khi st dung.

May Jam hei

CAc |ép dat dwoc
nén chat 14 dién

Buéc 4: Cac lop 44t 4m Budcs:
lien tuc dwgc thém vap  Thao van khudn
va nén chét

Hinh 10. Quy trinh 1am nha trinh tuong sir dung cop pha dtic sin [4].

Két qua nghién ctru cho thiy dat ting mat
khu vuc Pong Nam thi trAn Meo Vac hoan toan
c6 thé sir dung lam vat liu dét trinh tuong. Khi
duoc dAm chat, dit dAm nén c6 dung trong khd
cuc dai tir 1.65 dén 1,75 g/cm3 va do 4m tdi vu
bién thién tir 15% dén 17.3%. Tuy nhién & mot
$6 khu vuc khac dat ¢dAm can duge lua chon ky
cho phit hop va can c6 giai phdp tron thém céc

cAp hat can thiét dé dam bao yéu cau trudc khi
su dung.

Néu nhén rong viéc gia cd, sira chita cic
nha tyong trinh hién c6 va phit trién nha trinh
tudng rong rai hon tai céc diém dung, diém luu
trd ctia khach thi khong chi gép phan béao tén va
phat trién loai hinh di san vat thé qui gid nay ma
con giam thiéu van nan phd cic ming d4 voi liy
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Research on the Characteristics of Soils Used
for Building Rammed Earth House in Meo Vac District,
Ha Giang Province
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Abstract: Rammed earth houses with solely earth structure and abundant and diversified types are
familiar not only in northern mountainous region of Viet Nam but also in many other countries such as
China, Europe, Australia, America... during some hundred to thousand years. In our country, the study
of soil material used for rammed earth house and its construction regulations has not been paid much
attention and implementation.

This research paper is aimed to the preliminary study on: i) petrologic, mineralogical and
geotechnical characteristics of the weathered and sedimentary soils in region of the mountainous Meo
Vac district, Ha Giang province; ii) characteristics of rammed earth soils which have been improved
by the mixing with various admixtures; and iii) propose the latest scientific technology obtained in the
world for conservation and development of the of rammed earth wall technology as well as the
reasonable measures in the development of this kind of house in the new style countryside. This is
very meaningful work in the conservation of a precious body national heritage — rammed earth house
for reducing the illegal exploitation of rocks as construction material in order to protect the Dong Van
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Karst Plateau Geopark- the 1st Geopark in Vietnam and the 2nd Geopark in South East Asia, which
was recently recognized by UNESCO as a member of Global Geopark Network.

With the above mentioned statement, during field works the authors had carried out the detail site
research on the situation of existing rammed earth houses in Meo Vac township and Pa Vi commune;
the exposure and petrological composition and taking 13 soil samples from the representative
sedimentary and weathered rocks of various origins. The physical index properties and compaction
tests were performed in the laboratory for the basic of assessment on the suitability of the local soil
materials for the building rammed earth house.

Keywords: Rammed earth house, structure, weathering, admixture, geoheritage.



