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TOM TAT

Trong thanh phan ddt — da tqo nén nha
xuong tai Pong Nai co chira khodng vdt Pyrite.
Qua trinh oxyd héa pyrite sé tgo ra san pham
axit sunfuarit. Tac dung hoa ly giza axit
sunfuarit va hydroxit canxi trong thanh phdn
Cua xi mang tgo b tbng lam phat sinh
sunfoaluminat canxium goi la ettringite. Qua
trinh nay lam vdt liéu bé tong tang thé tich,
trueong na, gay ra luc truong nd, lam cho cuong
@3 khang kéo cua bé tdng giagm xuong, tir do bé
t6ng c6 thé bj nirt tch tgo nén cac vét niit, hinh

thanh mang khe nit khong qui tac trén bé mat
nén nha xwong. Cung dong thoi véi tac dung
héa hoc giza xi mang tao bé tong géy ra hién
tuwong bé tong trirong no, tac dung vdt ly cua
mugi sunfat tgo nén cac tinh thé mudi trén cac
bé mat cua |6 réng va céac khe nit duwoc hinh
thanh, chdng lam tang thém luc truong né cua
bé téng, tang thém itng sudt kéo trong bé tong,
1am cho bé mat nit vé. Do dé, hién tuwong nay la
mgt trong nhiing nhan té thiic ddy qué trinh nut
bé mat nha xuweng.

Tirkhéa: Pyrite, ettringgite, tricong né, muéi sunfat

1. GIOI THIEU

Bai bao tap trung nghién ctru va danh gia
nguyén nhan cia hién twong nirt nha xuodng cta
Cong ty ¢b phin Gang tay Viét Nam tai xd
Phudc Binh, Long Thanh Dong Nai, cich Thanh
phé Hbd Chi Minh khoang 60 Km vé phia Tay —
Tay Nam (Hinh 1).

2. KHAO SAT HIEN TRUONG
Cong tac thyc dia bao gdm :

Cong tac quan sat toan by khu vuc xay
dung, ké ca bén trong nha xuéng, xem xét ti mi

cac vét ntet, hinh thai cac vét nirt, trao ddi v kién
véi cac ky su c6 trach nhiém x4y dung nha
xuong dé tim hiéu thoi gian bt ddu xay ra cac
vét nit; quan sat cac dac diém v& dia hinh dia
chét khu vuc xung quanh nha xudéng, tim hiéu
ddc diém thuy vian xung quanh; chup anh cac
mang khe nuit, dia hinh xung quanh.

Coéng tac ldy mau dat — da (07 mau dét va
da), ldy mau nudc (02 mau : 01 & giéng nuoc,
01 ¢ canh xuong) (Hinh 2)
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Hinh 2. MAu d4 va vi tri giéng nudc tai khu vy khao
sat

3. CONG TAC THi NGHIEM

Tat ca cac miu dit — da va nuoc ly tai
hién truong déu duge bao quan chat ché theo
dung k¥ thuat chuyén mén va dua tryc tiép vé
phong thi nghiém dé thuc hién thi nghiém kip
thoi.

Ngi dung thi nghiém bao gom :

a. Phan tich thach hoc duéi kinh hién vi dé
xac dinh thanh phﬁn khoang vat d4t — d4 tao nén
nén nha xudng va khu vuc xung quanh.

b. Phan tich khoang tuéng bing mit
thudng va dudi kinh hién vi dé xac dinh thanh
phan khoang vat quing, dic diém kién trac —
céu tao ciia khoang vat quing.

c. Phan tich trong sa bang phuong phap
dién tir va tir cam dé xac dinh ham luong cac
khoang vat tao quang.

d. Phan tich héa hoc bing 1o nung
carbolitte, may UV1001 va may JENWAYPP7
dé xac dinh ham luong cac chit hoa hoc chira
trong dat d4 nén nha xuéng va khu vuc xung
quanh.

e. Phan tich miu nu6c dé xac dinh thanh
phin hoa hoc va kha ning tac dung an mon cua
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nudc tai chd dbi voi vat lidu xay dung nha
xuong.

Két qua thi nghiém dit — da va nudc cho
biét nhu sau :

4. NHAN XET VE PIEU KIEN PIA CHAT
MOI TRUONG CUA KHU VUC NHA
XUONG

Trén co so cac két qua cta cong tac khao
sat hién truong va cong tic thi nghiém co thé
dua ra nhan xét sau day :

Khu vye nha xwéng nam trén dia hinh d6i
thép, dia hinh duoc cu tao bﬁng cac da bazan —
da porphyrite bazan, nguon gbc phun trao nui
lira (Hinh 3). Két qua phén tich thach hoc cho
thiy da duoc céu tao boi 37-39% khoang vat
plagioclase, 35-37% khoang pyroxene va 25-
27% thanh phan thiy tinh va khoang vét quing.

Trén bé mit dja hinh khéng xuét hién nudc
mat, tuy nhién khi dao sau xuéng 2-3m thi xuét
hién nuéc ngam chay tir cac khe nut cua da
trong mit cit dia chét chay ra.

Dién tich nén nha xuéng rong 190x60 mét,
nén nha xudng gdm 2 phin :

Phan 1 nguyén 1a phin thip cua dia hinh
ban dau, duoc san lip bang vét lidu dat da l4y tir
phz“m cao hon cta dia hinh ban dau, thyc chét 1a

san pham phong hoa ciia da bazan tai chd, co
dién tich 42x60 mét, bén trén dugc phu mat 16p
bé tong cdt thép day 15cm. Trén bé mit bé tong
nay tir thang 01 dén thang 06 nam 2014 bét dau
xuét hién cac khe nirt tao thanh mang khong quy
téc, bé rong khe nut tir 1-2mm. Trong thoi gian
thi cong nén nha xuéng timg ¢6 nhig tran mua
gy ngdp tran mat nén nha xuwong.

Phin 2 cda nén nha xudng dugc cAu tao
bang da gdc twoi nguyén da dugc boc hét 16p da
bi phong héa (dé san 1ip phin 1), sau d6 duoc
phii tryc tiép bang 16p bé téng cot thép. Bé mit
nén nha xuéng ciia phan 2 nay khong xuét hién
khe nut.

Céc két qua phan tich thach hoc va khoang
tuéng déu cho thiy méi truong dia chat khu vuc
nha xuéng va ban than nén nha xuong déu la vat
lidu d4 bazan ngudn gdc phun trao nui lira, voi
thanh phan khoang vat l1a plagioclase va
pyroxene cung véi vat liéu thuy tinh va cac
khoang vat quang la magnetite, phi quang.
Chung khong gay tac dong dén moi truong.

Riéng két qua phan tich trong sa cho thiy
ngoai cac khoang vat quang va phi quang ra,
trong thanh phan vat chét cia da tuoi nguyén va
trong d4 dd phong hoa c6 chira thanh phan
khoang vat pyrite.

Gaogle earth

Hinh 3. Vi tri nha xudng trong khu vuc nghién ctu
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Két qua phan tich miu nudc lay tir noi
xung quanh nha xudng déu c¢6 chira anion SO,
nghia 1a trong nudc ngam chay ra tir cac khe nirt
ctia nén chira axit sunfurit.

5. PHAN TICH NGUYEN NHAN GAY RA
HIEN TUQNG XUAT HIEN KHE NUT
NEN NHA

Khoéng vat pyrite chira trong d4 nén nha
xuong 1a yéu té quan trong tao nén axit sunfuarit
gdy ra nhitng phan tng hoa hoc va vat ly véi vt
lidu bé tong cua 16p phi mét nén nha xuong, tir
d6 gay ra hién twong niit né nén nha xuéng.

Cac khoang vat marcassite, pyrotite va dac
biét 1a pyrite thuong c6 mat trong thanh phan
mot sb loai d4 khac nhau, ching déu 1a khoang
vat phu di kem. Khoang vat pyrite 1a loai thuong
gap, ching thuong bi tac dung bdi qua trinh oxit
hoa, tr d6 tao ra axit sunfuarit trong moi truong
dat da va nudc. Qua trinh oxit hoa pyrite thudng
dién ra qua nhiéu giai doan:

Giai doan 1: FeS; + 70, + HyO = 2FeSO4
+ 2H>SO4

Giai doan 2: 4FeSO4 + O, + 2H,SO4 >
2Fe>(S04)s + 2H,0

Giai doan 3: 7Fex(SO4); + FeS; + H,O >
15FeSO4 + 8H,SO4

Phan Ung giai doan 1 xdy ra nhanh chéng,
ddng thoi 1am cho d6 pH giam xudng nhé hon
4,5 ; tao diéu kién cho vi khudn Ferrobacillus
Thiobaccilus hoat dong, tang nhanh qua trinh
oxit hoa dén 10° 1an. Trong méi truong néng am
va gidu oxygen thi vi khuan cang phat trién va
tac dung oxit héa cang manh li¢t, nguoc lai
trong moi truong bao hoa nudc thi tac dung oxit
hoa khoang pyrite s€ xay ra cham chap.

Nhu vay do pyrite c6 trong da bi oxit hoa
lam cho trong nude ngdm chira mét lwong nhat
dinh axit sunfuarit.

Dong thoi néu trong da c6 chira canxit
(CaCOs), chiing s€ bi hoa tan tao ra mét lugng

hydroxit canxit theo phan ung H,O + CaCos
>Ca(HCOs),. Khi trong nudc ngdm dong thoi
cd chtra axit sunfuarit va bicacbonat canxi
chung s€ tao ra anhydrite (CaSO4) theo phan
ung H,SO4+ Ca(OH), >Ca SOs.

Khi ndm gin mit dit voi nhiét do va ap
suét thap, c6 nudc ngdm van dong thi (CaSOy)
s¢ chuyén thanh khoang thach cao
(CaS042H,0) dong thoi thé tich ting 1én 61%,
tao ra ap suét truong no tang tir 2 dén 70Mpa.
Ngoai ra qua trinh hydrat hoa anhydrite dé
chuyén thanh thach cao 1a qua trinh thuan
nghich. Mgt khi co diéu kién thuén loi nhu khan
nuoc va nhiét do tang cao thi thach cao co thé bi
thiy phan (dehydrate) d& chuyén thanh
anhydrite kém theo hién twong giam thé tich, tic
co ngot.

Nhu trong phén nhén xét vé diéu kién dia
chat méi truong khu vuc nha xudng da néu rg,
tir thang 01 dén thang 06 nam 2014 nén nha
xuong xut hién nhiu khe nut véi bé mat rong
1-2mm, hinh thai khong quy téc, tao thanh mang
ludi phan bd khong quy ludt (hinh anh) déu
khip mit nha xuong.

Mot didu nhan thdy rd 1a vét nit chi xuét
hién trén bé mat bé tong phu trén nén dit — da
phong héa; trén mat nén nha xuéng chua co tai
trong do thiét bi may méc gy ra, khong thiy
nén nha xuong ¢ hién tugng nhu Iun, bung nd,
dich chuyén ngang; cac két chu cong trinh nhu
tuwong, dAm cot mai... déu nguyén ven khong co
biéu hién bi bién dang. Sau khi mat nén nha
xuong dwoc thi céng hoan tt khéng c6 hién
tuong chén dong 16n nhu dong dat hodc nd pha
dot ngot o gﬁn hodc xa vi tri nha xudng. Tat ca
nhiing diéu ké trén cho phép loai trir cac nguyén
nhin co hoc gy ra cac vét niit trén miat nha
xuong. Vi thé, nguyén nhan giy ra cac vét nut
c6 su tham gia cua sy bién d6i tu nhién xdy ra
trong méi truong dit — da tao nén nén nha
xudng.
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Theo céc két qua phan tich thi nghiém dia
chét cho thdy, trong thanh phan dat -dé tao nén
nén nha xuong va khu vire xung quanh khéng co
mat cac khoang vat chtra voi nhu canxi, nhung
lai c6 mat khoang vat pyrite. Qud trinh oxit hoa
pyrite s€ tao ra mot lugng axit sunfuarit trong
nude ngdm. Pay 1a mot trong cac yéu tb chi yéu
thuc d?iy tao nén cac khe nirt trén mat nén nha
xuong.

Mot khi trong dét - d4 tao nén nha xuong
va trong nudc ngim cé chira axit sunfuarit thi
chung s€ gay tac dung lén vat liéu bé tong tao
nén 16p phu trén bé mat cua dit — da tao nén nén
nha xudéng. Tac dung nay thé hién v& mat hoa
hoc va vat 1y. V& mit hoa hoc, trong xi mang tao
bé tong c6 chira hydroxit canxium, chiing sé€ tac
dung voi axit sunfuarit dé tao nén sunfat
canxium tirc thach cao. Tiép theo s& xay ra phan
tng hoa hoc gitra thach cao véi hydrat aluminat
canxium dé hinh thanh mét san pham da dang
sunfoaluminat canxium goi 1a attringite. Chinh
qué trinh héa hoc tao ra san phdm cudi cung la
ettringite s€ lam cho bé tong tang thé tich
(trwong nd). Do hién twong trwong né thé tich
lam cho d¢ khang kéo ciia bé tong giam xudng,
tir 6 bé tong bi nut tach tao nén cac vét ntit. Vé
mit vat 1y thay rd cac mudi sunfat tao thanh cac
tinh thé, chung ton tai trén bé mat cac 15 réng va
bé mit cac khe nut trong bé tong do sy bc hoi
ctia nude chira mudi sunfat.

Tom lai tac dung hoa - 1y xdy ra gilra axit
sunfuarit va cac thanh phén vat liéu xi mang tao
bé téng trwong nd, anh huéng dén cuong do
khéng kéo cua bé téng, lam thic ddy nguyén
nhan nat né, tao nén cac khe nut.

6. KET LUAN VA KIEN NGHI

Tir nhitng didu di duogc trinh bay trong cac
phén trén co thé rit ra két luan rang trong thanh
phan dit — da tao nén nén nha xuéng c6 chira
khoang vat pyrite. Qua trinh oxit hoa pyrite s€
tao ra san pham axit sunfuarit. Tac dung hoa ly

gilta axit sunfuarit va hydroxit canxi trong thanh
phan cua xi ming tao bé tong lam phat sinh
sunfoaluminat canxium goi la ettringite. Qua
trinh nay lam vat liéu bé tong ting thé tich,
truong no, gy ra lyc truong nd, lam cho cuong
do khang kéo cua bé tong giam xubng. Cung
ddng thoi véi tac dung hoa hoc giita xi mang tao
bé tong gay ra hién tuong bé tong trurong no, tac
dung vat ly cta mudi sunfat tao nén céc tinh thé
mudi trén cac bé mit cua 16 rdng va cac khe nit
duogc hinh thanh, ching lam tang thém luc
treong né cua bé tong, ting thém tng suit kéo
trong bé tong.

T nhén dinh nguyén nhan gdy ra hién
trong nut bé mat nha xuong 1a co thé do qua
trinh oxit hoa pyrite, yéu t6 chii yéu tao axit
sunfuarit, ching tac dung véi hydroxit canxi
trong xi mang tao bé tong, tao nén thach cao va
ettringite, lam cho bé tong truong nd, phat sinh
lyc trrong nd trong bé tong, phat sinh tmg suit
kéo trong bé tong lam cho vat liéu bé tong nirt
v, hinh thanh céc khe nat, thé hién béng mang
cac khe nirt trén bé mit nha xudng. D6 chinh la
mot trong nhitng nguyén nhan quan trong thuc
déy gdy nén hién twong nut bé mit nén nha
xuong.

Dé khic phuc hién tugng nay ta phai tim
cach han ché qua trinh oxit hoa pyrite, han ché
tac dung gitra axit sunfuarit vdi xi mang lam cho
bé tong bi truong ng, gay ra khe nut. Diéu trudc
tién 12 han ché méi truong noéng dm va giau
oxygen dé han ché sy sinh truong cia cac vi
khuén va han ché tac dung oxit hoa pyrite. Didu
quan trong la han ché tac dung giita axit
sunfuarit va xi ming tao nén cac mudi sunfat 1a
anhydrite va thach cao, hai loai mudi thuong
chuyén héa qua lai khi méi trudng thay doi.
Anhydrit chi én dinh trong méi trudng khéng c6
nudce, nhiét do va ap suét hoi cao; khi ndm g?m
mit datvéi nhiét do va ap sudt théip, co6 nudc
ngim van dong thi anhydrite (CaSO4) s& chuyén
hoa thanh thach cao (CaS0.2H,0), kém theo
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gdy ra (mg suat truong ng (img suit kéo) gay
nirt vo bé tong. Pé thyc hién duwoc muc tiéu néu
trén trong truong hop nén nha xuong va 16p bé
téng phu trén di hoan thanh, ¢6 thé thuc thi giai
phép tao 16p phii bén trén mat nén nha may hién

hitu mét 16p nhua asphan. Lép nhya asphan nay
vira phu kin mat nén nha xuéng, vira phi kin
xung quanh nén nha xuong va ngan chian nudc
vé mua mua thim theo phuong ngang vao bén
trong nén nha xuéng.

Fracturing on the Factory floor by ettringite

e Nguyen Huynh Thong
e Bui Trong Vinh

Earth Resources & Environment, Faculty of Geology & Petroleum Engineering , Ho Chi Minh city

University of Technology, VNU-HCMC
e Dang Huu Diep

Union for Geology Construction and Environment

ABSTRACT

In foundation of Dong Nai factory contains
mineral Pyrite. The process of pyrite oxide will
create products sulfuric acid. Physicochemical
effects between sulfuric acid and calcium
hydroxide in the composition of cement concrete
increase  calcium  sulfoaluminate  called
Ettringite. This process makes concrete material
volume expansion, swelling, causing swelling
capacity, making tensile strength of concrete fell
from the cracked concrete that make up the

cracks separating, forming networks slots
cracked surface not rule on the factory floor.
Simultaneously with the chemical effects
between cement concrete causes swelling,
physical effects of sulfate salt crystals forming
on the surface of the holes and cracks formed
increasing the capacity of the concrete
expansion, increased tensile stress in concrete,
making the surface more and more intense
fracturing.

Key words: Pyrite, ettringgite, expansion, tensile strength, fracturing
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