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TOM TAT: Mbc chuin la mot hang muyc déc biét quan trong quyét dinh chét lugng cua cong tac do lan.
Tuy nhién viéc xay dung mot mdc chudn c6 d6 cao dn dinh 12 mot viée rat kho khin va tén kém. Hau hét
cac mdc chudn hién nay dugc xdy dung dé quan tric do lin cac cong trinh déu khong dat yéu cau cho do
cao On dinh nén anh huong rat 16n dén chét lugng ciia cong tic quan tric do lan ciing nhu danh gia do 6n
dinh ctia cong trinh. Trong bai bao nay ching t6i d& xuit mot loai mde chuén cé thé cho do cao tuong ddi
6n dinh nhung khong qué ton kém va hoan toan kha thi trong diéu kién Viét Nam.

TU KHOA: Méc chuén, D6 6n dinh.

ABSTRACT: Benchmark is a particularly important item that determines the quality of settlement
monitoring. However, building a benchmark with a stable height is a very difficult and expensive task.
Most of the current benchmarks that are built to monitor the settlement of buildings are not satisfactory
for stable heights, thus greatly affecting the quality of settlement monitoring as well as building stability
assessment of the project. In this paper, a new kind of benchmark is proposed that can give a relatively
stable elevation but is not too expensive and is completely feasible in condition of Viét Nam.
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1. HIEN TRANG CONG TAC XAY DUNG truong hop bén trong than 6ng thép dugc nhdi vita
MOC CHUAN xi mang-cét trude khi 1ap dau méc.

Trong quan tric do lan viée xay dung mbc
chuan dong vai tro cuc ky quan trong. C6 thé ndi
chat luong cua mdc chudn quyét dinh téi chat
luong cua cong tac quan tric do lun. Trén thé giGi
dd c6 mot s6 nha khoa hoc dé xuat cac mau méc
chuén dd cao c6 do 6n dinh tbt nhung viéc trién
khai xay dung chung rat ton kém vé mit tai chinh.
O Viét Nam hién nay mdc chuan chu yéu duoc xay
dung bang cach khoan tao 156 (thuong 1a duong
kinh 16 khoan 90-110mm) in sau vao da hodc 16p
cudi soi cing khoang 2m sau d6 dong mot ong
thép ¢70 hodc $90mm xudng lam than mdc, phan
d4u mdc phia trén 1am biang ddng han vao nip day
sau d6 lién két bang ren tién v6i dau ong phia trén,
cubi cing 1a phan hoan thién trén mit bang xay Hinh 1. Cong tac kKhoan va ha
tuong bao va nip bao vé dau mdc. Trong mot s6 ong thin moc chuén
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2. MQT SO VAN DE KY THUAT GAP PHAI
TRONG QUA TRINH QUAN TRAC PO LUN
VA PHAN TiICH NGUYEN NHAN

2.1. Mot sb vén dé k¥ thuit nay sinh trong qua
trinh quan trac cac cong trinh

Vién KHCN Xay dyng la don vi thuc hién
quan tric d6 ln cho rat nhidu cac cong trinh 1on
trén pham vi toan qudc. Trong qua trinh quan tric
chung t6i gip phai nhiing van dé vé mat k¥ thuat.
Dudi day chung t6i xin trinh bay mdt vai cong
trinh tiéu biéu.

a. Quan trac d¢ lin ddy chuyén 1 va 2 Nha
may xi mang Hoang Thach, Hai Duong

Nha may xi mang Hoang Thach dugc xay dung
tai thon Hoang Thach xa Kinh Moén nay 1a thi trn
Kinh Mén tinh Hai Duong. Nha may duogc khoi
cong xay dung ngdy 19/5/77 voi cong suit ban dau
1.1 triéu tAn/nam (day chuyén 1). Sau hai lan xay
dung mo rong nam 1993 (day chuyén 2) va 2007
(day chuyén 3) cong suat ctia nha may dugc nang lén
t6i 3.5 tridu tin/nam va 13 mot trong nhimg nha may
xi mang 16n nhét va hién dai nhat cua Viét Nam.

Hinh 2. Dy chuyén 3 Nha may
xi mang Hoang Thach

T nam 1996 dén nam 2006 Vién KHCN Xay
dung - B§ Xay dung da thyc hién quan tric do lan
cho day chuyén 1 va 2 nhia may xi ming nay.
Trong 10 nim quan tric lién tyc ching t6i phat
hién ra mot diéu khong binh thuong 1a hang nim
clr vao cac chu ky quan tric tir thang 11 nim trudce

dén thang 3 nam sau bao gid ciing c¢6 khoang 30
dén 35% cac mdc co do lin mang déu “+” (tirc 1a
trdi 1én) va hién tuong trdi 1én ciing chi xuat hién &
mot s6 mdc nhit dinh.

b. Toa nha B.N.G — Ha Noi

Hinh 3. Tda nha tru sé cong trinh B.N.G

Toa nha B.N.G méi dugc xay dung trén dién
tich 7.1 ha trén duong Lé Quang Dao, M@ Tri,
Nam Tir Liém, Ha N6i. Try s¢ gdm 3 toa nha 13-
14 ting nam trén mot khéi mong chung. Cong trinh
duoc khédi cong nam 2009 va hoan thanh nam 2012
v6i tong mure dau tu trén 4000 ty dong. Viéc quan
tric do lan cua cong trinh nay dwoc Vién KHCN
Xay dung thuc hién.

Trong qua trinh quan tric d6 lin toa nha nay
cling Xuét hién hién tugng mot s6 moc quan tric co
d6 1tn mang diu “+” vao nhiing thang mua Dong
cac can bd ki thuat quan tric giai thich 1a do chat
luong cua méc chuin khong dat yéu cau, don vi quan
tric da xay dung lai mdc chuén nhung sau khi xay
dung mbc chuan méi (van theo qui cach nhu mé ta &
trén) két qua van khong duoc cai thién.

Ngoai hai cong trinh trén con rat nhiéu cic
cong trinh khac xdy ra hién tugng nhu trén
2.2. Thir Iy gidi nguyén nhén ciia cic van dé

Khi xuét hién cac van d& k¥ thuat nhu trén
chung t6i da xem xét rat ki cac két qua do dac hién
truong, kiém tra k¥ tinh trang k¥ thuat ciia cc thiét
bi sir dung, cac két qua xir I s6 lidu ciia cac chu ky
va khong phat hién nhitng yéu t6 bat thuong va di
dén két luan 1a cac sb liéu do dac hién truong la
dang tin cdy va van dé nim & mdc chuan.
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Nghién ctru lai hd so xay dung mdc chuén cua
Nha méay xi ming Hoang Thach ching t6i thiy
than mdc chuan gém ong thép ¢75.6mm chdng vao
da cing & d6 sau 26m so véi mat dat phia trén dau
han lién két véi mot 16i dong lam dau mbc. Do
than mbc da duoc dit vao 16p da gde nén khong co
kha nang méc chudn bi lun. Sy mat én dinh do cao
ctia mbc chuan co thé do bién dong nhiét d6 gay ra.

O céc tinh phia Bic Viét Nam nhiét do khong
khi mua Hé va mua Pong chénh nhau hang chuc
d6. Tuy nhién do thdn mdc dugc chén trong 16p
dat nén nhiét d6 cua than moc s& khong thay doi
nhiéu va khong dong déu tir trén xudng dudi. Gia
sir nhiét d6 cua than mdc mua Pong thip hon mua
He 5°C, v6i hé sb dan no nhiét cua thép 1a 1.2%10°
thi ddi voi mdce chuan tai Hoang Thach d6 cao cua
diu mdc chuén mua Pong s& thap hon 1.56mm so
v6i mua Hé. Nhu vay d6i véi cac chu ky do vao
mua Hé d6 lun cia cac diém quan tric sé ting lén
1.56mm nguoc lai d6i v6i cac chu ky quan tric vao
muia Dong do lun ciia cac diém s& giam di 1.56mm.
Trudng hop mua Hé d6 lin cia cac diém ting hon
mot chat nhung trong trudng hop mua Dong, khi
d6 cao cia mdc chuan giam sé lam cho mot s6 mde
¢6 d6 Iin mang diu “+”ttc 1a trdi 1én. Trong vi du
trén néu moc quan tric ¢6 do lan thuc 1on hon
1.56mm thi van c6 d6 lun mang dau 4m, cac mde
¢6 d6 lun thyc bang 1.56 mm thi mdc nay s& khong
bi ltn, con cac mdec cd6 d6 lan thuc nhé hon
1.56mm s& c6 d6 lun mang dau “+” tic 1a troi 1én.
Pbi v6i toa nha B.N.G mbe chuin duoc khoan
xudng do sau 43 m va ca 3 toa nha c6 chung mot
khdi dé kién cb nén d6 lin wdc tinh 1a khong 16n
va hién tuong “trdi 1én” cua cac diém quan tric 1a
khong thé xay ra.

3. PE XUAT PHUONG AN XAY DUNG HE
THONG MOC CHUAN CO GAN CAM BIEN
THEO DOI NHIET PO

Tir nhitng phén tich & trén co thé thdy ring,

viéc hiéu chinh d6 cao cua méc chuan do thay doi

nhiét d6 cla than mdc 1a hét st can thiét dé co
duoc cac két qua quan tric c6 do chinh xac dam
bao yéu cau. Pé c6 co s cho viéc hiéu chinh nay
can phai do dugc nhiét d6 cia than mbc trong qua
trinh quan tric d6 lan. P& lam viéc nay luc xay
dung mdc chuan can gin rai déu trén than mbc mot
s6 cam bién do nhiét 46 (Tempreture Sensor). Tai
thoi diém xay dung mdc chuan va mdi chu ky quan
tric vao thoi diém dan d6 cao tir mdc chuin vao
cong trinh can doc nhiét d6 cua cac cam bién tir 4o
¢6 thé xac dinh duge nhiét do trung binh cua than
mdc va dwa vao d6 dé tinh ra lugng co gidn dé hiéu
chinh vao dd cao cua diu mbc.

Hién nay trén thi trudong cod rat nhiéu loai cam
bién nhiét do cua nhidu hing khic nhau nhu
Geokon (My) Soil instruments (Anh), cac hang
ciia Han Quéc, An Do ... c6 thé su dung vao muc
dich xac dinh nhiét d(_) cta than mdc chuan. Hinh
anh dudi ddy 1a cam bién nhiét do ciia Han Qudc
dang dugc st dung rong rai ¢ Viét Nam.

Do than mdc duge bao boc boi 16p d4t nhu mot
16p bao 6n nén nhiét do than mdc s& khong bién
dong nhiéu nén khong can gan cac cam bién nhiét
d6 voi mat @6 qua day. Theo chung t6i mat do
6m/cam bién 1a di (vi than mdc lam bing ong
thép, mdi cdy dai 6m) nén mdi cdy dit 1 sensor.
Céc cam bién sau khi lap xong phai dua dau cap 1én
trén miéng dng dé bao quan trong hop chuyén ding.
Véi mét do nhu trén, mdt moc chudn co chiéu siu
1§p dat 40 m s& c6 tt ca 6 cam bién du dé xac dinh
nhiét d6 cua than mbc mot cach chinh xac.

Viéc doc nhiét dd cia cac cam bién duge thuc
hién bang dau doc (Read out Units) chuyén ding.

Nhu vay mdi khi chuyén d6 cao tir mc chuan
vao cac moc quan tric lan can hiéu chinh dd cao
cua no theo trinh tu sau:

- Boc nhiét @6 tir cac Sensor va tinh nhiét do
trung binh cuia than méc theo cong thirc:

Hinh 4. Thiét bi do cam bién nhiét do
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tp=> Lt ()

- PO cao thuc t& ctia mdc chuén Hr tai thoi
diém quan tric duoc tinh theo cong thirc sau;
Hy=Ho + A ht (2)

Trong cac cong thuc (1) va (2) n 13 sb sensor
1ép trén than mdc, H, 1a d6 cao cua mbc chuin tai
thoi diém lap dat ban dau, 4k, 14 sb hiéu chinh do
cao do nhiét d6 cua mbc chuin duoc tinh theo
coOng thirc sau:

Ah: = oftw — t,)L 3

O day a 1a hé s6 no nhiét ctia dng thép, 7, 1a nhiét
d6 Iuc lap dat moc chuan, ty, 1a nhiét d6 trung binh tai
thoi diém quan trac, L 1a chiéu dai than moc.

Cén luu y mot s6 diém sau day khi chon cac
loai cam bién nhiét do:

- Nén chon cac cam bién c6 giai do hep vi pham
vi bién dong nhiét do ciia than moc 1a khong rong.

- P chinh xéc ciia cam bién +£0.1°C 1a du.
4. NHAN XET VA KIEN NGHI

Qua qua trinh quan tric do lun mot sé cong
trinh cong nghi¢p va dan dung tac gia dua ra mot
sb nhan xét sau:

- Vit liéu lam than mdc chuén co vai tro quan
trong ddi véi su on dinh cua hé théng mbc chuin
quan trac d6 lan cong trinh. Trong d6 anh hudng
cua yéu t6 nhiét do toi su co gian cua than méc 1a
mot yéu td can duoc quan tric va hiéu chinh vao
thoi diém quan tric lan cong trinh.

- DPbi v6i cac mbe chuan thi cong bang phuong
phap khoan tao 16 va dong dng thép can thiét phai
hiéu chinh do cao cta dau méc do bién dong nhiét
d6. Phuong 4n str dung cac cam bién nhiét d6 gin
vao thain mdc la hoan toan kha thi ca vé mit
ky thuat (thuc hién rat don gian) va kinh té (gia
cia cic cam bién phu hop véi chi phi xay dung
méc chuén).

Kién nghi:

- Trén day la nhitng ¥ tudng ban dau vé loai mdc
chuén c6 gan cac sensor dé hiéu chinh nhiét do. Mat
d6 cam bién dé xuét trong bai viét 6m/1 cam bién la
dé xuét cua tac gia. DPé c6 mat do chuin hon can
tién hanh khao sat mot cach cu thé.
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