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KHAO SAT DPANH GIA PO ON PINH MOC GOC
TRONG QUAN TRA C LUN CONG TRINH

Pao Xuin Léc
Truding Pai Hoc Bich Khoa — Pai Hoc Quéc Gia TP.HCM
(Bai nhdn ngay 05 thdang 8 nam 2003)

TOM TAT: Do tin cay két gud do liin céng trinh phu thugc vao dé On dinh ciia
h¢ thong moc goc. Trong bai bdo nay trinh bay phiiong phdp ddinh gid dj dn dinh mdc
gdc theo dj cao | mdc khong dSi va theo dd cao trung binh hé thong mdc goc khang
ddi va ké1 qud khdo sdt cho truimg hop 1va 2 méoc dich chuyén trong cum 3 moc goc.

Do tin cay két qud do lin phy thudc nhiéu vio do 8n dinh cia hé théng moc goc

Pénh gid do tin cdy cia moc goc, nghia 1a phan tich sy chuyén dong rleng ctia titng mdc va

sai s6 xdc dinh ching ¢6 ¥ nghia quan trong cho viéc chon cao dd gdc d€ binh sai xif 1y 0

lidu do trong ting chu Ky quan tric lin.Trong pham vi bai bdo nay ching t6i trinh bay 2

phuong phdp dinh gid do dn dinh méc gdc va khdo sdt cho mdt cum gdbm 3 moc goc.

1. Phuong phip do cao 1 méc goc khong thay doi:

Pénh g,la d6 6n dinh mdc gdc theo phming phép nay dugc ti€n hanh bing cdch chon

1aAn lugt cdc moc goc trong hé lhoug lam moc goc dé tinh do cao va do dich chuyén cic moc

con lai. Moc duge chon 1a mdc goc néu thod man hai diéu kién, n€u tdng binh phu’dng

. chuyén dich cia né bé nhat va gid i trung binh tuyét ddi chuyén dich bé nhat, con do on
dinh cdc moc khac duge ddnh gid theo cong thuc [ 2 [:

|S 5 D224 AJ O 1 (1)

Trong d6:  Stg - tri dich chuyén trung binh;
t- sai s6 chudn;
ji- sai 86 don vi trong s0;
Qg -trong s6 ddo trung binh cda moc.
2. Phuong phdp d¢ cao trung binh hé thdng moc goc khong thay ddi ti€n hanh nhu sau:
Trude hét tinh do cao trung binh cla hé thong moc goc trong chu ki j. Gid s ¢6 n
moc lrunb hé théng moc gbe, va chénh cao gilta ching duge xdc dinh trong mot s6 chu ki do.
Piém gdc d€ dung tinh cao dd trung binh ¢ thé 14 diém bat ki trong nhém mdc goe. Sau d6
tinh chénh cao m&i mdt mée so vdi cao d) trung binh:

H, =H, —-H H 2.1,
gy T Ags 18, — ‘1 " 2)
N&u khodng thdi gian gitta 2 chu ki do j va j+1, {at ¢4 cdc mdc 6n dinh thi do
léch ctia ching so vi tri trung binh ndm trong gidi han sai 6. Néu trong chu ki do
j+1 mdc ¢6 56 hiu K thay ddi cao d9 A ¢ nghia 1a:
[-Ix,j+i:}'[x,j+Ax &)
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A
K
thi tri cao do trung binh s& thay doi 1 dai lugng 1a . va dd cao tat ¢d cdc moc tuong doi
vdi do cao trung binh thay ddi mot dai lugng sau:
. Az
= ALY - e £
1,j+1 1,
J J .
. A
H,. =H, +A ——%
K,j+l K, K
J J n 4)
nj+l g
| 1, J n,j 7
Tir day ,suy ra ring sy thay ddi cao d 1 trong cdc mde gde s& kéo theo sy thay doi
Ay
cao do trung binh 1 dai lugng —"n_ , dai lugng nay dugc goi 1a phan ifng hé R tr thay ddi

AK
cao d6 1 m&c gdc va bin thin cao do moc K s& thay ddi 1 dai lugng Ag~ ..
- 1 S0 vdicao

d5 trung binh. N&u phan tng hé R tai hai mae r va K, ta ¢6:

R = o W W
n )
A +A,
va trong truding hgp ndy cao do moc K vi r s& thay d&i mot dai lugng 2k 7 v
_Betiy
r
n

Nhu vay, theo sif thay déi cao do mac so vdi cao do trung binh, ¢6 thé ddnh gid vé su
thay ddi cao do moc gdc wén phdng phin dng toan hé, vado 1éch cao dd mdt mde ndo do i
chu ki j sang j+1 dudgc tinh
5:’,_}'4-1 = }Ii,j-}-l - }ji,j (5)
Khi m&c K thay ddi A ¢ thi chinh m6c K thay ddi cao do

n—1

5K,j+1 = Ay
n ;
Ay

va méc i thay ddi cao do 5:‘,]1—1 - 1 $0 vdi cao do trung binh cia hé.

K&t ludn vé sy thay ddi cao do mdc chi c6 thé dua ra chi khi hi€u cao dé moc vuut
qud khodng tin cdy nao d6 ma khodng tin cdy nay lai dudc xdc dinh bdi d6 chinh xdc phép
do.
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Gid trj dich chuy&n mdc c6 thé phén ra 1am ba loai : gid tri dot bign A; gid tri chuyén
dich chdm 77; (gifta 2 chu ki ké nhau c6 thé khong ddng ké, nhung ching c6 thé tich liy

ddng k€ qua nhiéu chu ky), gid tri sai s ngiu nhién 7; .

Nhu vay, dé cho mdc K ta ¢6:

n

! .
51{,,-=(Ax,,-“*‘UK,J-+TK,;)_;1‘ZA‘J+U;,;+T;,; ©6)
i=1 ’

trong thanh phan thif 2 v& phai (6) ¢6 cd chuyén dong riéng ciia moc K. PE loai khdi phan
1
ung hé, ta cfng va trir 1 dai lugng m(/_\ K,y Tk T Tk, ) vao cdng thitc (6), ta cé:
_ n

n—1

Og, = T(AK,}‘ F 0yt rK,j)_[%i(Ai,j ;T Ti,j)_%(AK,j Tkt Tk, ):l

1
()

sif tich lu§ chuyé&n dich méc K trong m chu ki do cho ta:

m _1 m 1 nm n ] m
Z O, = HTZ (A“ Tkt Tk, )_L_Z Z(Au 1+ T) _;Z(AKJ F gt Tyl )}
=

= j=1 =l 421
(8)

Vi 7 la sai s6 nghu nhién ma ki vong todn ciia né biing 0 nén

m n
FURNING R
Jj=1 i=1

1— m
n el
va (8) trd thanh:

n

ifsx,; = n_li(Ax,jJr’?K,j)_["lﬁ. : (Ai’,j+nr'.f)+i_
j=1

=

m

(AK,;‘ +77K,j)

n j=1 j=1

9

Thanh phan thi nhit v& phai (9) dic trung t6ng chuyén dich riéng cia mdc K, thanh
phén thit hai trong ddu méc vudng 14 phin tng hé va chuyén dich chim tat c4 cdc méc.

Tir (9) bién ddi ta c6:

m ‘n m 1 m 1 m 1 m
JZﬂ(AK-f'JFU"J)_ n—l%a’('f+__n—1;5"f+_n—l 252‘j+"'+ ,1-12,‘5“'
(10) '

Trinh ty tinh todn nhu sau: (bang 2)

1. Chon 1 m&c bat kytrong hé mdc gdc lam méc goc ( vi du méc 1 ¢6 H1=0.00)
2. Tinh cao d trung binh ( Hrg — ¢6t 5), Hy’

3. Tinh 8, ( 6t 10,11,12)

4. Tinh chuyén dng riéng clia mdc (c6t 5,bang 3).

Vidu : két qud do chénh cao trong cum 3 m8c gdc c6 két qud trong 12 chu ki do & béng 1:
(don vi mm)
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Hinh 1
Béng 1

Ch.cao Chu ky

h1-2 090 (082 |076 '0.62 {-024 |-040 |-052 |-068 |-0.84 |-1.00]|-1.04 |-1.08

hl-3 -0.34 | -050 [-058 |-0.78 |-086 |-096 |[-1.12 |-1.22 |-1.28 |[-1.48 | -1.98 | -2.00

h2-3 -1.24 1-132 | -1.34 | -140 | -0.62 [-056 |-0.60 |-054 |-046 |-048 |-094 |-092

Bang 2

Chu | H, H; H; Hrg < i) H, H’; YKT 8 B, 83 Kiém
ki ira

@D | @ €)) 4 (3 (6 @) (8) (€] (10) (11) (2) (13)

1 0.00 | +090 |-034 |0.19 |-0.19 |0.71 -0.53 | -0.01
+0.08 | 0.00 -0.08 0.00

2 0.00 |+0.82 |-050 |0.11 |-0.11 [071 |-0.61 |-0.01
+0.05 | -0.01 -0.03 0.01

0.00 |0.76 -0.58 | 006 |-0.06 |070 |-0.64 |0.00

3 011 |-003 |-009 |-001

000 |062 |-078 |-005 |005 |067 |-073 |-0.01
4 032 |-054 |022 0.00

000 |-024 |-086 |-037 |037 |0.13 |-049 |0.01 |[(0.05) |(0.00) |(-0.05)
5

000 |-040 |-096 |-045 | 045 |005 |-051 |-0.01 |008 -0.08 -0.02 -0.02
6

000 |-052 |-1.12 |-055 {055 |003 |-057 |oo1 |0O10 |-0.02 |-0.06 |0.02
.

000 |-068 |-122 |-063 |063 |-005 |-059 |-0.01 [008 |-008 }-0.02 |-0.02
8

000 |-08 |-128 |-070 |070 |-0.13 |-058 |-001 |007 |-008 001 0.00
9

000 |-1.00 |-1.48 |-083 |08 |-017 |-065 |001 |O13 |-004 |-007 002
10

000 |-1.04 |-198 |-1.01 |1.01 |-003 |-007 |oo1 |Qi8 |OQl4 1032 1000
o ©.02) | (-0.02) | (0.00)

12 1000 | -1.08 | 2.00 |-1.03 | 1.03 |-005 |-097 |oo1 | %02 |-002 000  1.0.00

Ghi chii:

Cédc gid tri 8 c6 gach dudi 1a vudt qua han sai cho phép (méc ¢6 khd ning dich
chuyén giita 2 chu ki ké nhau) ; Han sai Agh = 3.m,,, ma khi do cao hinh hoc khodng
cdch ngdn véi D < 30m theo cdng thifc thuc nghiém ciia GS ME. Piscundp dudc trinh bay
trong [3] sai s& tram do myp=0,05mm nén Agh = 0,15 mm ; Vi du giita chu ki 4 va 5 mdc
goc s8 2 bi loai do A = —0,54 mm (I6n nhat), sau khi loai méc 2, gid tri trong ngoic don
ghi 12 0,00 cho m&c nay, riéng 8; va &, dudc cong thém A/2 ; (81)=8,+A/2 va (83)= S3+A/2 ;
Giita chu ki 10 va 11 loai mdc¢ 3 vi A =-0,32mm

D& khdo sdt sy thay ddi clia mdc s6 2 (i cdng thite ( 10 ) cho méc 88 2 ¢6:
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m

3 | & | &
Z(Az,1+’72,1):'2_zl52,1+5251J+EZ S35,

J=1 1 1
hay thay v€ phdi biing cdc thanh phan:

3 m
TZj = "Z_Z] ‘52,;'

1 m 1
le = EZ;: 5l,j . T3j = '2"2], 53,1’

ta ¢d:

2

m
Z(‘AZJ + '72,1‘): Z: n+T1,+T,
j=1
Can luu ¥ ring khi tinh cdc gid tri T;; ma tai d6 c¢6 phédt hién mdc K ¢6 8, j dich
chuyén qud gidi han sai 8, thi khi tinh Ty; phdi dung 8yj, cdn cdc méc i #K thi 1dy gid tri
trong ngodc don (nghia 1a phai loai trir dnh hutdng dot bi€n moc K dén cdc mdc i #K).
Tai bang 3 1a két qua tinh cao dd mdc 2 vi mée 3 thay ddi trong cédc chu ki do, riéng
k&t qua tinh cao d6 méc 1 khong gidi thiéu chi tiét trong bang nay.

Bang 3
Chu k¥ Moc s6 2 Mdéc so 3

Ty Ty T;; 2y Hy; Ty Ty Ty | Z3 Hj;
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.24
2 0.00 0.04 -0.04 0.00 0.00 -0.12 0.04 0.00 -0.08 -1.32
3 -0.02 0.06 -0.06 -0.02 -0.02 -0.16 0.06 0.00 -0.10 -1.34
4 -0.06 | +0.12 -0.10 -0.04 -0.04 -0.30 0.12 -0.02 -0.20 -1.44
5 -0.87 | +0.14 -0.12 -0.85 -0.85 -0.37 0.14 -0.02 -0.25 -1.49
6 -0.99 | +0.18 -0.14 -0.95 -0.95 -0.40 0.19 -0.06 -0.27 -1.51
7 -1.02 | +0.24 -0.16 -0.94 -0.94 -0.50 0.25 -0.07 -0.32 -1.56
8 -1.14 0.28 -0.17 -1.03 -1.03 -0.52 0.29 -0.11 -0.34 -1.58
9 -1.26 0.31 -0.18 -1.13 -1.13 -0.51 0.33 -0.15 -0.33 -1.57
10 -1.32 0.38 -0.20 -1.14 -1.14 -0.61 0.39 -0.17 -0.39 -1.63
11 -1.35 0.38 -0.20 -1.17 -1.17 -1.09 0.40 -0.18 -0.87 -2.11
12 -1.38 0.40 -0.20 -1.18 -1.18 -1.09 0.41 -0.19 -0.87 -2.11

Pé ¢6 diéu kién so sanh chiing t6i thong ké sd liéu cao do 3 mdc theo phudng phéap 2
tai cot 2,3,4 ,theo phuong phdp 1 tai c¢dt 5,6,7bdng 4,cdn k&t quéd dd 1&ch cao dd cdc mdce giita
2 phuong phdp gidi thiéu tai ¢t 8,9,10 bang nay.

Bing 4

Chu ky Hl H2 H3 HIl” H2" H3" | AHI AH?2 AH3

(1) (2) (3) (4) (5) (6) (7 (8) €)) (10)
1 -0.90 0.00 -1.24 -0.90 0.00 -1.24 0.00 0.00 0.00
2 -0.82 000 -132| -08| 000| -132| 000| 000] 000
3 0778 002| ~-134| -076| 000| -134| 002| 002| 002
4 -0.66 004| -144| -062| 000| -140| 004| 004| 004
5 -0.61 -085| -149| -054| -078| -140| 007 007| 009
6 -0.55 095 | -151| -044| -084| -140| o011| 011 0.1l
7 -0.42 094 | -156| -032| -084| -144| o010| 009| 012
8 -0.35 -1.03|  -158| -022| -090| ~-144| 013| 013| 0.14
9 -0.29 -L13| -157| -016| -098| -144| 013| 015| 013
10 -0.14 -L14|  -163| 002| -098| -146| 016 016| 017
11 -0.13 -1.17 -2.11 0.06 -0.98 -1.92 0.19 0.19 0.19
12 -0.1 -118|  211| 008| -100| -192| 018| 018] 0.9
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Phan tich 6 lidu tai bang 4 ,ching i nhan thay ring do cao cdc mbc gdce tinh theo
phuong phép 2 déu c6 su thay doi gitta hai chu ky do ké nhau, trong khi dé cao do 1 mdc goc
theo phuong phap 1 ¢6 thé khong thay ddi qua nhiéu chu ky do (vi du moc 2 tif chu ky 1 dén
chu k¥ 4; mdc 3 tif chu ky 4 dén chu ky 6 va wr chu ky 7 dén chu ky 9).N6i cdch khdc 1a theo
phuong phap 1 khong ghi nhadn sy thay ddi chdm cla cdc mdc giita cdc chu ky do. Tuy nhién
, qua vi du trén cd 2 phuong phdp déu ghi nhan mé&c 2 & chu ky 5 va méc 3 § chu ky 11 cé
chuyén dong riéng ddng k&€ .D0 1éch gilta 2 phudng phap G céc chu ky cudi 1a 16n nhdt va
chi€m khodng 25% tri thay ddi do cao.

Trén day chi 12 mdt vi du so sdnh hai phuong phdp danh gla dd 6n dinh cum 3 mdc
goc theo s liéu chénh cao do gitta cdc chu ky. Pé€ ¢6 bifc tranh tdng quat hon vé su thay doi
cao do cum 3 mdc ,ching t6i xdy dung md hinh va ti€n hanh khdo sdt nhu sau:

3. Khio sit cum ba mdc goc

Viéc chon hé thong cum 3 mdc 1a trén cd s§ thuc t& trong sdn xudt hién nay, néu thi
cong nhiéu moc gdc s& phdi chi ph1 kh4 t6n kém, nhat 12 khi moc goc lai 12 moc siu, phi
khoan va dit goi 1én 16p déd gdc on dinh. Ngoai ra, viéc chon hé thong 3 moc tao thanh tam
gidc thi ¢6 thé lya chon vi tri ddt mdy thuy binh chinh xdc tdm vong tron ngoai tlep tam giic,
dé tir d6 xdc dinh chénh cao gifta cdc mdc v4i dd chinh xdc cao va cling trong s6. S chu ky
do chon khdo sdt 1a 10, 16n hon s0 lugng chu ky do lin hién nay [3]. M6 hinh 1 dudc xay
dung theo nguyén tdc giita cdc chu ky do chi ¢d 1 mdc lin (hodc um) 2 mdc khédc 6n dinh.
M5 hinh 2 giita cdc chu k¥ do 1 méc hin, 1 mdc¢ tréi mSc con lai dn dinh cao do. M6 hinh 3
gllid cdc chu ky do 2 mdc lin (hodc trdi), mde con lai dn dinh do cao. Cao d6 (mm) cdc méc
gdc d cédc phu’dng 4n trén gidi thieu ¢ Bang 5. Khi cd 3 moc déu bi lin hodc rdi trong thdi
gian gilfa 2 chu ky k& nhau thi phan chung dich chuyen 3 moc s& khong thé phat hién theo
ca hai phuong phép, vi su thay ddi chung ciia 3 mdc (chi trdi, hodc chi lin) khong thé hién &
su thay ddi chénh cao giita cdc chu ky do. Piéu nay dé dang nhin thiy, nén chdng t6i khong
khao sit loai md hinh nay. Sy trdi lin chung clia ¢ cum m&c chi c6 thé phdt hién néu trong
hé thdng moc co 8§ ¢6 thém hai cum mdc gbc khdc va ti€n hanh do kiém tra chénh cao giita
chiing theo cdc chu ky do.

Bang 5
Chu ky M6 hinh 1 M6 hinh 2 M5 hinh 3
H1 H2 H3 H1 H2 H3 H1 H2 H3
1 0.00 -0.80 -0.50 0.00 5.35 10.20 0.00 -0.80 -0.50
2 -0.10 -0.83 -0.55 0.04 5.20 10.15 -0.10 -0.83 -0.55
3 -0.15 -0.80 -0.85 0.36* 4.90 10.18 -0.15 -1.05 -0.85
4 -0.14 -0.82 -0.90 0.32 4.82 10.05 -0.14 -1.15 -0.90
5 -0.17 -0.81 -0.89 0.30 4.84 10.15 -0.17 -1.06 -0.95
6 -0.20 -0.85 ~0.95 0.52% 4.50 10.08 -0.20 -1.18 -0.97
7 -0.56 -0.79 -0.94 0.51 4.45 10.03 -0.56 -1.65 -0.29
8 -0.60 -1.06 -0.99 0.49 4.20 10.53* -0.54 -1.60 -1.03
9 -0.62 -1.13 -1.08 0.48 4.18 10.45 -0.58 -1.71 -1.09
10 -0.61 -1.20 -1.90 0.46 4.16 10.00 -0.60 -1.82 -2.40

- Cic tri s6 ¢6 ddu * bang 5 12 m&c bi trdi 1&n gifta 2 chu ky k& nhau,
K&t qua thuc thay ddi cao do va sy thay ddi cao do theo 2 phuong phdp cho 3 md hinh
trinh bay tai bédng 6, 7,8.
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M6 hinh 1
Bang 6
Chu ky AH1 AH2 AH3
Thuc | pp2 p-p! Thyc p.p2 p-pl Thuc p.p2 p.pl
1 0.00 |0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 -0.10 | -0.04 |-0.05 -0.03 0.03 0.02 -0.05 0.01 0.00
3 -0.15 | -0.08 |-0.05 0.00 0.07 0.10 -0.35 -0.28 -0.25
“ -0.14 | -0.05 |-0.02 -0.02 0.07 0.10 -0.40 -0.31 -0.28
5 -0.17 | -0.13 | -0.06 -0.01 0.08 0.10 -0.39 -0.30 | -0.28
6 -0.20 | -0.08 |-0.05 -0.05 0.07 0.10 -0.45 -0.32 -0.30
7 -0.56 |-047 |-0.42 0.01 0.10 0.15 -0.44 -0.34 -0.30
8 -0.60 |-0.47 - | -0.41 -0.26 -0.12 -0.07 -0.49 -0.34 -0.30
9 -0.62 | -0.50 |-0.36 -0.33 -0.12 -0.07 -0.58 -0.37 -0.32
10 -0.61 | -0.48 |-0.28 -0.40 -0.18 -0.07 -1.40 -1.17 -1.07
M4 hinh 2
Bang 7
Chu ky AH1 AH2 AH3
Thue p-p2 p-pl Thuc p.p2 p-pl Thuc p-p2 P.pl
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.04 0.09 0.09 -0.05 -0.10 -0.10 -0.05 0.00 0.00
3 0.36 0.38 0.38 -0.45 -0.42 -0.43 -0.02 0.00 0.00
4 0.32 0.43 0.42 -0.53 -0.42 -0.43 -0.15 -0.05 -0.25
5 0.30 0.38 0.38 -0.51 -0.43 -0.43 -] -0.05 0.02 0.03
6 0.52 0.66 0.67 -0.85 -0.70 -0.70 -0.12 0.02 0.03
1 0.51 0.69 0.71 -0.90 -0.72 -0.70 -0.17 0.00 0.03
8 0.49 071 0.71 -1.15 -1.00> |-0.93 0.33 0.54 0.55
9 0.48 0.74 0.72 -1.17 -0.98 -0.93 0.25 0.50 0.49
10 0.46 0.74 0.72 -1.19 -0.98 -0.93 -0.20 -0.23 0.06
M5 hinh 3
Bang 8
Chu ky AH1 AH2 AH3
Thuc p-p2 p.pl Thue p-p2 p.pl Thuc p.p2 P.pl
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 -0.01 -0.03 -0.05 -0.03 0.03 0.02 -0.05 0.00 0.00
3 -0.15 0.18 0.12 -0.25 0.07 0.02 -0.35 -0.08 -0.08
4 -0.14 0.24 0.18 -0.35 0.25 -0.03 -0.40 -0.05 -0.08
5 017 | 022 0.18 -0.26 0.12 0.09 -0.45 -0.16 -0.10
6 -020 | 022 0.18 -0.38 0.04 0.00 -0.47 -0.09 -0.09
7 -0.56 | 0.28 0.18 -0.85 -0.01 -0.11 -0.49 0.34 0.25
8 -0.54 | 030 0.18 -0.80 0.04 -0.08 -0.53 024 0.19
9 -0.58 0.34 0.20 -0.91 -0.01 -0.13 -0.59 0.35 0.19
10 -0.60 | 0.38 0.25 -1.02 -0.06 0.03 -1.90 -0.87 -1.05

Dé ¢6 ¢d 3 phéan tich cho mé hinh s§ 3, lwge trich s& ligu tinh cot 10,11,12 (bdng 2
- tinh cho md hinh nay) gilta cdc chu ky 2-3,6-7 va 9-10, va trinh bay trong bang 9.

Bang 9
Giifa chu ky 51 52 53
2-3 0.15 -0.03 -0.11
6-7 -0.07 -0.18 0.27
9-10 0.46 0.37 -0.83
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Nhén xét : So sdnh k&t qué tinh hai phuong phdp véi gid tri thuc thay ddi cao do tai
bdng 6, nhan thay rang khi trong cum mdc chi ¢6 cao do 1 mdc goc dich chuyén vdi gid tri
vUugt qud sai s6 gidi han, con 2 mée con lai n dinh (cao d6 thay déi trong pham vi sai sd) thi
phuong phdp cao d trung binh cum mdc khoéng doi, cho két qud gin v6i tri thuc hon 12
phudng phdp d cao mot moc khong ddi trong titng chu ky do.Sy 1&ch nhau gitta hai phuong
phdp ciing nim trong gidi han sai s6.

K&t qué tai bdng 7 cho thdy, khi c6 2 mdc thay ddi cao dd v6i dau khéc nhau, nghia
12 mot mée trdi con mae kia lin (nghia 1a cao do trung binh cum mdc khong thay ddi nhidu)
thi k&t qud hai phuong phdp ciing hoan toan phil hop va so vdi gid tri thuc thay ddi do cao.

Khi ching t6i khdo sdt cho cum 4, hodic 5 m&c véi s8 lugng hon 50% mdc &n dinh
hodc 6 lugng mdc 6n dinh it hon 50% nhung cdc moc khdc c6 trdi hin khac ddu nhau thi két
qud ciing phit hgp vdi hai nhidn xét néu trén.

Véi két qud khdo sdt cho mo hinh 3 ta thdy tuy sy chénh nhau giia hai phuong phép
khdng 16n, nhung chang lai 1&ch vdi gid wri thuce khd 16n va ¢6 khi nguge dau nhau. Piéu nay
dugc 1y gidi nhu sau: Khi cd hai m&c thay ddi cao do theo 1 chiéu thi phin ng ciia hé dén
cao do mdc On dinh 16n din t6i nhin dinh sai v& sy dich chuyén cao do méc (vi du trong
bdng 9, theo 8 nhin dinh mSc s6 1 va s6 3 bi wdi gilta chu ki 2-3 va 6-7, trong khi dd, su
thre 2 mbe 2 va 3,1 va 2 lai lin trong cdc chu ky twong ng). B6i véi phudng phép 1, thay vi
phdi chon moc s6 1 chu k¥ 2-3 va mdc s6 3 chu ky 6-7 lai chon mdc 2 va 1 wong ing. Nhu
vay,véi trudng hop 2 moc dich chuyén cling mot hudng trong mdt cum 3 méc thi st dung ca
hai phuong phdp déu khong hiéu quéd. Khi khdo sdt cho cum 4,5 méc vdi hon 50% sélugng
m&c dich chuyén cao d6 v& mot phia ching i cling ¢6 k€t ludn tuong tt. Vi trudng hop nay

trude hé&t nén tinh sy thay doi chénh cao gita cdc méc va cin cif vao d6 dé duva ra gid thuyét,
* 1iép theo phai ¢6 su phan tich k&t c&u, vi tri gdn cdc mdc, tinh hinh dia chat cong trinh, hoat
dong cdc phuong tién giao thong dé cling & gid thuy&t néu. Vi du, n€u 3 méc trong mo hinh
3, dugc chon, gdn vao 3 c¢dng trinh kién ¢§ vdi hé méng coc di xdy dyng hon 15 nam thi giita
chu ky 2-3 ¢6 thé duira gid thuy&t 12 mdc 2 va 3 bj lin va chon luén mdc 1 ¢6 cao do khong
thay ddi trong chu ky 2 va 3. Kinh nghiém cho thdy khi moc gdn tai cdc cong trinh kién c6
trong khu vuc dat y&u thi khd ndng lin nhiéu hon trdi néu khéng bi tdc dong 16n tir bén ngoai
nhu hoat ddng ki€n tao v6 trdi dat.

Qua viéc khdo sdt cdc mo hinh cum 3 mdc gdc ching t6i nhan thdy cd hai phuong
phadp déu cho k&t qud 1&ch nhau it, nhung phuong phdp d6 cao trung binh khong déi ¢é tinh
dén chuyén dong cham cla cdc mdc gée. Do phudng phap do cao 1 mdc géc khong thay ddi
don gidn trong viéc tinh todn, nén trong thyc (€ nén dung c4 hai phuong phap dé ¢6 diéu kién
so sdnh. Sau méi chu k¥ do cdn c6 sy phén tich kip thdi cdc gid thuy&t néu ra dé ¢6 su chon
lya phi hop.

ELIMINATION OF BENCHMARK’S STABILITY IN SETTLEMENT
MEASURING FOR ENGINEERING CONSTRUCTION

Dao Xuan Loc

ABSTRACT: The reliability of settlement measuring results for engineering
construction relates a stability of benchmark group. This paper presents 2 methods for
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elimination of benchmarks stability: In the first method one benchmark is unchanged in
height. In the second method the average of height of the benchmark group is unchanged
from every observation period to the other. There are also presented height change of 3
benchmark, where 1 or 2 benchmarks change its height.
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