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LI GIGI THIEU

Chat luong céng trinh la mor van dé rdt quun trong. Bo Xdy dung da han
hanh bdn Quy dinh gudn li chdt hiong céng trinh xdy dung, trong do chi ré
nhitng yéu cdu nhém dam bdo an toan va chat hiiong cho cong trinh. Trong thuc
(6 xay dung, nhitmg van dé chdt licong va s ¢6 cong trinh thuong dé xdy ra, néu
biét coi tr ong va o bién phup ngdn ngita va xir li sé lam gidm rat nhiéu nhiig
ton thdt vé nguoi va ciia. O mirée ta da c6 mot s6 cong trinh xdy dung xdy ra su
c6, nhdt la nhitng sit ¢6'vé nén méng va két cdu : nha xdy dung xong bi lun léch
khéng sit dung dicge hodc phdi phd d& gidm s6 tdng, nha bi mir dam hodc niet
khoi tieomg xdy chiv e phdi tién hanh gia o6 thay the hodc thay déi cong ndng
1z dung, nha bi tham dét dnh hitong 161 sinh hoat va sdn xudt...

Co thé néi cdc ki swe xdy dimg ctia cluing ta dd xit li nhiéu su 8 cong trinh
va 6 nhiéu kinl nghiém, song chitu 6 tai liéu téng két, chua dua ra nhiing
kinh nghiém xir Ii sut 6, mdt khace nhitng kinh nghiém xit li sir 6 dén 191 rac ¢
timg dom vi, tung cd nhan, chua dige thu thdp phan tich, danh gia.

Dé gitip cho cdc ki sur xdy dung c6 mot s6 kién thie trong cong tae xu li su
6 cong trinh, Nha xudt bdan Xdy dung xudt bdn cudén "So tay xit I su ¢6 cong
trinh xdy dung'’ ciia cdc tac gia Trung Quéc 6 kinh nghiém Ii ludn va thuce
tién bién soan. Cuon sé tuy nay chii yéu trinh bay céng tdc kiém dinh va xi li
hai lodai st ¢6'1on ciia céng trinh la két ¢du va nén mong, dua ra nhiéu vi dp xi
i cong trinh thue 16 dé tham khdo.

Do cuon sdch niong doi day, dé thudn tién cho ban doc sw dung, Nha xudt
ban Xay dung in thanh 3 tip phdan chia nhie sau :

Tdap I gom cde chitong : tr chirong I dén chiong 4.
Tap H gom cac chicong - ne chicong 5 dén chuong 7.
Tap HI gom cic chirong : tir chong 8 dén chicong 12.

Bu tap cria cudn sach nay sé dwoc lan luot ya mdt ban doc trong ndm nuy
(chi 1iét timg tap xem trong téng mue luc).

Trong qud trinh bién soun va xudt bdn 6 thé con mot s thiéu sét, rat
mong nhan ditoe sie g6p ¥, phé binh ciia bun doc dé lan tdi bdn suu dugc hoan
chinh hon.

Nha xuat ban XAy dung



LOINOI PAU

Cuang véi su phat trién xiy dung co ban véi quy md lén, trong thiét k&, (hi cong
va st dung, khé tranh khoi xuat hién cac van dé, trong dé su ¢d ¢ong (rinh la van
dé nghiém trong nhat vi thuong gap. Do dé. xt If chinh xdc sy ¢d chat lugng cong
trinh, vira 1a doi hot lam t6t cdng tac xay dung hién dai hoa. cang la doi hoi quan li
tot, =0 dung tét cong trinh xav dung, cang 13 moét ki nang cd ban ma mol ngudi
mang danh 1a ngusi x4y dung céng trinh va ngudi quan I phai nam ving.

Xu Ii s ¢ ¢6 thoa dang hav khong, khéng chi lién quan dén van dé c6 dam bao
an toan. su dung binh thuong cho cong trinh xay dung hav khéng, ma con ¢d quan
hé véi nhidu nhan té nhu: dic diém céng trinh, tién dé thi cong. diéu kién dia
phuong, tinh hinh s dung va gia thanh cong trinh. do d6 xt Ii su cé chat lugng
comg trinh 14 mét eong tac ki thuat cé tinh téng hgp, mic dé khé khan 1én. Can
phat cht ra ring: su ¢6 nhu nhau thudng ¢6 thé eé nhicu phucng phap xu li. dudi
tién dé dap ung véu cau st dung. ¢ gang ding phuong phap xu If kinh & hop 1.
do vay mic dé6 khé khan cang 16n. Vé ki thuat xut If sy ¢d chil lugng céng trinh.
tuyv da tich luy rat nhiéu kinh nghiém, dong théi trén mot s& sach bio 6 mér s6
théng bao. dang tiée 1a cho dén nay van chua ¢é sach riéng giél thiéu trl chice vé
mit nav mat cach ¢é hé théng. Do d6 ¢é thée thav nha xuat ban cong nghiép xav
dung Trung Quéc t6 chie viét "Sé tay xi If sit ¢d cong trinh xav dung” 14 rat can
thiét, tin riing ¢& dude su hoan nghénh cta nhiéu ngusi Im cong tac xay dune.

Sau khi téng hop va phan tich rdl nbiéu kinh nghiém va bai hoe xu I su 6. dé
ding tim ra nhitng dic diém va nhiing kho khan trong xu i, V& mat ki thuar. xu lf
s ¢6 ¢ nhing dae &idm 14 phie tap, nguy hiém, c¢é thé gav nén hiéu tng dav
chuvén va thuong vong. Tu dé lam cho viée chon phuong phap xi li su ¢é vi tha
olnn xu Ii eling vai cie van dé thiét k& va thi cong xu I su ¢d ton tai nhidu vin dé
kho khan. Do d6 dor hei nhing ngudi cing nganh theo dudi ¢cong viée nay ¢é trach
nhiém cao va nang lue ki thuat téng hop tuong déi cao. Ngoai ra nhung vi du thue
L& xu 1 su ¢6 thuong lién quan dén danh du cua mét s6 don vi, thu thap nhing tu
lidu vé mat nay rat kho khan, cho du thang qua rit nhiéu kénh, dung cac phuong
thue dé ed gang thu thap. nhung hiéu qua khéng 16n. day ciing khidn cho viée bién
tap cudn s6 tay nay xuail hién nhing tré ngai do con ngudi gay nén. Trong cuon so
tay nav. khoang thol gian thu thap tu lhiéu kéo dai, ma trong thol gian d6 quyv
pham thigl k& va thi céng ciia Nha nude dia nhiéu lan thay déi. hién tai 1a choi
dicm giao thoa gifta tiéu chuan ¢t va méi. didu dé cing mang lai cho céng tac bién
soun khong it khé khan. Trong qua trinh bién soan cudn $d tay nav di tung mdai
mAay chue vi chuvén gia. gido su v ¢ong trinh su cling tham gia. trai qua hon ba
nam. mayv 1an vict ban thao méi hinh thanh ban thédo cudn sach nay.
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Tu tudng chi dao bién tip cudn sd tay nay khong chi cung cip nhiing nguyén tic
¢o ban va phucng phap phan tich, xi I su ¢d, gidi thidu mét s8 vi du thue t& xu ki
su 6 dién hinh ¢6 thé tham khao, ma con cd ging c6 tac dung bai hoc di trude, ¢6
thé tif cubn sé tay nay thu duge nhidu kién thuc du phong su ¢d. Tat ca nhing diéu
d6 déu c6 101 cho su nghiép xay dung lam tdt hon, nhanh hon, ré hon.

Khi bién soan cudn sd tay nay, da théng nhit dung don vi do ludng phap dinh
ctia Trung Quéc, tinh toan thidt k& déu dung tiéu chuan méi, thi cong dung nhing
tidu chuin hién hanh. Vi du thuc t& su ¢6 ma cudn sach dung déu xay ra trude day,
néu bién soan theo cac tiéu chuan lic d6, sé c6 thé gay nén su hdn loan trong trinh
bay, déng thoi cang c6 thé dem lai nhing phién phuc khéng can thiét cho déc gia.
Do dé, khi bién soan da c8 ging viét va tinh.toin theo nhiing nguvén tic néi ¢
trén, nhung cing khéng tranh khoi con mot vai vét tich clia tidu chudn cil.

Cuén sb tay nav chu yéu trinh bay xu 1i hai loai sy ¢6 16n 1a ¢ong trinh k&t cau
va nén méng. bdi vi nhiing su cd nay khéng chi lién quan dén su dung hang ngay
cua cdéng trinh, ma edn ¢é su ¢d xu If khong tot, ¢6 thé din dén nhiing sy c& xau
nhu sap d6 céng trinh. Noi dung chu yéu xt Ii hai loai su ¢d nay bao gém: dic
trung su cd, didu tra va phan tich nguyén nhan, phan biét tinh chat sy ¢6, phuong
phap xit i va lua chon cing véi tinh toan két cAu cAn thiét. Dé thuyét minh
nguyén tdc va phuong phap cd ban xd li su ¢8, ¢6 thém mot s6 it vi du thuc t& dé
tham khao. Déi véi cac su ¢d nhu tham dét, trang tri va céng trinh nén san, do s6
lugng nhiéu va dién réng. truc tiép anh hudng dén céng ning su dung, do dé cuén
s6 tay nay ciing gidi thidu mt muc do. Xét thay phan tich nguyén nhén va xi If sy
6 loai nay, théng thusng déu don gian hdn so véi su ¢8 két cAu, do dé vé hinh thuc
bién soan déu ¢d ging dung bang bidu dé tién gisi thidu.

Mjt trong nhiing cd s6 quan trong trong xu lf su ¢6 chat lugng cong trinh l1a
kiém dinh ki thuat su ¢4, Do d6 s8 tay ¢6 mét chudng riéng giéi thiéu moét sé ki
thuat kiém tra hién nay thugng ding va tucng d&i tidn tidn, Noi dung v8 phucng
dién nay rat nhiéu, tai liéu tham khao ciing khéng khé tim, do d6 cusn sé tay nayv
ngoai gidi thiéu chi tiét mét s§ ki thuat kiém tra hdu hiéu va thusng dung, cac ndi
dung khac chi giéi thidu sd lude, dé tranh sach sé qua day.

Vat lidu dung dé xti If su ¢d thudng c6 rat nhidu yéu ciu tinh nang dic biét, ma
khong it con 6 lién quan d&n mdt s6 ndi dung quan trong nhu an toan, phong
chay, bao hd lao déng. do dé ciing dé mét chuong. Nhung can chi ra ring, xd lf su
¢d chll yéu van 1a vat lidu thép, xt mang va cac san pham cua né. Xem xét nhing
tinh ning mét s6 vat liéu xiy dung thudng ding nay. la kha quen thuéc d8i véi
nhigu ban doc. dong thdi citng tuong dé1 dé tim dude 6 nhiing tai liéu khac, do d6
chudng nay chi dua ra cac néi dung vé vat lidu phun vida, chat két dinh két cau.
via hodc bé téng ¢6 tinh niing dic biét cung véi vat liéu chéng tham. Noi dung chu
véu cua chudng nay, nhu tinh ning vat liéu, thanh phan va liéu luong déu dung
phuong thic bién soan theo bang biéu, dé tién sit dung. Do ndi dung cha chuong
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niay phan 16n 1 vat liéu méi, phat trién rat nhanh, khi bién soan tuy da c6 gang
phan anh nhiing thanh qua méi nhat, nhung cing ¢6 thé chua diy d¢t. Thém nita
hidu qua l4du dai cia mot s6 vat liéu méi con dang tranh luan, hién tai chua thé c6
k&t luan, do dé khi bién soan ndi dung clia phan nay, di cé ging 14y kinh nghiém
thuc tién cua céng trinh lam cd sé.

Xét thiy nguyén nhan su cé céng trinh xiy dung thong thudng c6 tinh téng hop,
xU i su ¢6 ciing thudng cAn sita chita mét cach téng hgp, khi bién soan tuy da chia
thanh 12 chudng, nhung x li clia khéng it sut ¢6 c6 thé c6 lién quan dén néi dung
cua may chuong, 48 dam bao tinh hoan chinh cda néi dung cac chuong, trong ban
thao clia cAc nhéom va khi téng hop, con giit lai mét s6 it néi dung trung lap nhung
rat cAn thiét.

Cudn sb tay dudc su quan tAm va ung hé clia rit nhiéu don vi va déng nghiép
trong toan qudc, cung cAp rat nhidu tai lidu, xin dac biét bidu 16 sy cam on chan
thanh. Nhan cuén sb tay nay ra ddi, xin dac biét cAm on nhiing don vi va ca nhan
d3 cung cap nhiing vi du su ¢é thuc t&, biéu thi long ton kinh d8i véi nhitng ngudi,
ma d3 vi su phat trién ctia toan nganh xdy dung, cung cip nhiing tu liéu quy gia
moét cach vé tu. CAn phai chi ra rang trong qua trinh hinh thanh cuén sach, khéng
it cac chuyén gia, cong trinh su tham gia cac céng viéc nhu bién soan dé cuong, thu
thap tu lidu, cac tAm phiéu trich din, nhung cudi cing do nhiéu nguyén nhan,
khong duge truc tiép tham gia bién tap cudn sé tay, xin biéu thi 1ong chan thanh
cam ta dé1 véi nhiing céng lao ma cac dong chi da déng gép.

Mudi may ngudi bién soan chu yé&u ciia cudn sb tay nay phan tan 6 cdc ndi trong
toan quéc, ho ddng thai 1anh dao céng tac ki thuat hodc nhiém vu giang day ban
réon. qua lao déng gian khé méi viét xong ban thao, c6 ngudi tham chi quén an
quén ngu khi€n ngudi viét vé cang cim déng. Trong toan bd qua trinh bién tap.
tuy da dung nhiéu bién phap, lam hang loat céng viée hop tac, déi chiéu, tham tra,
théng nhat ban thao, nhung do trinh dd va thdi gian cia ngudi viét c6 han, vin
khé tranh khoi ton tai khong it khuyét diém va van dé. nhu miic d6 don gian phitc
tap cua cac chuong khéng déng déu, cach viét khong théng nhat, cé6 mét sd su ¢d
khéng day du, phuong phap xu li ca biét mét s6 su c6 khong phai 1a té1 wu, chu ti,
thuat ngit khéng tidu chuan va khéng chat ché, c6 mét sé ndi dung trung lap.... dé
dap Ung yéu cau bic thiét cha cong trinh, mong mudn cudn sb tay sém ra mat doc
gia, nhiing vin dé nay s& dudc cai tién sau nay. Cudi ciing mong mudn doc gia phé
binh chi gido d4i véi nhimg khuyét diém cia cudn sach.

CAC TAC GIA
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1.1. Phin loai str ¢6 chit lugng cong trinh va nguyén nhan thuong gap
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2.3. Do kiém tra nit két cdu
2.4. Quan trac bién dang céng trinh kién tric
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1. KHAI NIEM CHUNG

1.1. PHAN LOAI SU CO CHAT LUONG CONG TRINH VA NGUYEN NHAN
THUONG GAP

1.1.1. Ham y cua su ¢o chat luong cong trinh

Bo Xay dung Trung Quoéc quy dinh: it ca cde cong trinh ma chat luong khong dat dugc
tieu chuan yéu ciu. phii tién hinh 1am lai. gia ¢8 hoac pha bo. ton thit kinh (¢ true tiep do
né (o thimh trén S.000 nhan dan 1&. got Ta sur eo chit lwong cong trinh. néu 16n thit kinh @
du6i 5.000 nhin dan ¢, goi [ ¢é van dé chat higng.

Goi 12 sireo ¢hilt lugng trong cudn so tay niy [ chi cong tinh ma khi ticn himb ki¢m tra
nghiem thu thee téw chuan Nha nude lieu chuin thong nhat ddanh gid kicm nghicim chit
luong cong trinh lap diat xay dung (GBJ300-88)" va “Ticu chuan dinh gid kicm nghiem
chat luong cong trinh xay dung (GBI301-88)™ khong dat véu ciu, dong thoi cong ning cua
ket cau xay dung khong dat duoe quy dinh ctia “Tiéu ¢chuan thong nhit thi€t k& K& ciu xdy
dung (ram thon (GBJ6S-84)™.

Dicu mi GBJ6S-84 (tam thoi) quy dinh la, cong nang nii k¢t cau cong trinh phar dam
bio ¢ 4 diem duoi day:

L. Chiu duge mioi tic dong ¢ the xual hién trong thoi gian thi cong va thoi gian st dung:

I

-Cotinh nang thim vige 1ot trong thot gian st dung binh thuong:
3. Co du tinh bén rong thot gian su dung:

4. Khi xay ra nhamg su ¢ ngdu nhien vi sau do, van co 1theé dam bao tinh on dinh tong
the cin thiet,

Trong thyc tién cong trinh, khong it ngudi goi nhimg thicu s6t v¢ chit fuong xiy ra L su
¢o. duong nhien dicu do la khong thoi ding. Boi vi ¢6 nhitmg (hicu s6t khong d¢ teinh Kho,
ma quyv pham cimg cho phép. nhu viing ¢hiu kéo cita ket ciu be tong thong thuang \uit
hicn cic ver nit mi do rong khong 160, ¢hi can khong anh huong 16i st dung binh thuong
cua cong trinh. khong di nguoc voi yéu ciu 4 cong ning xay dung ¢ ten. thi Khong nén goi
12 su 6 chat lugng. Nhung dicu chi y Ta: ¢d mot s6 su ¢6 bat ditu chi bicu hign b thicu <6t
chat lwong néi chung, rit d¢ dang bi bo qua. Cling véi vige su dung cong trinh hodc thoi
eian thay doi. nhitg sai s6t ngdy chng phit tricn, khi &3 ohan ra Guh nghjem trong cia vin
dé. thi thuong xu 1i kho khim, hoic khong ¢ cich sua ehita, thn chi ~uot cting din den
sap do cong trinh. Vi vy, ngoai nhimg thi¢u s6l chat luong mi khong dan dén Lau qua
nghiém trong, doi vér nhiime van dé chat lugng khide. déu cin phai phan tich can than. tien
haah xu I ean thiét. dong thot ¢é ket luan o rang.



1.1.2. Phin loai su c6 chat lugng cong trinh

Cé nhiéu phuong phap phan loai su ¢6 chat lugng céng trinh, nhu ¢6 thé phan loai theo
nguyén nhan, thai diém xdy ra, su nguy hiém x4y ra cing véi phuong phap xir Ii su c6.
Trong cdc tai liéu ¢6 lién quan cia Bo Xay dung, chia su c6 cong trinh lam hai loai binh
thuomg va 16n dua theo thuong vong con ngudi va ton thdt kinh t€ true ticp. Sy c6 chat
lugng cong trinh binh thudmg a chi su ¢8 ma cé dudi hai ngudi trong thuong hoac ton that
kinh t& truc ti€p dudi 100 ngan nhin dan té; sy ¢d chat lugng cong trinh [dn 12 chi su ¢6 ma
c6 mot ngudi chét trd 1én, hoac ba ngudi trong thuong trg 1én, hoac t6n that kinh t€ truc tiép
trén 100 ngan nhan dan té. Trong cudn s6 tay nay 1a phan loai theo tinh chat cta su ¢d, chu
yéu cé may loai dudi day:

1. Su cd sdp dé: chi toan bo cong trinh hodc bg phan cong trinh bi sap do, chu yéu tiinh
bay vé xir li su c6 sap doé cuc bo;

2. Su c6 niit: bao gom nat két cau khoi xay va két cau bé tong, cing véi ciac vét ran vt
liéu xay dyng nhu thép. Chl yéu trinh bay vé kiém dinh va x({ Ii tinh chat nit cua két cau
bé tong va két cau khoi xay; )

3. Sir ¢6 sai léch vi tri: bao gdm cdc su cd nhu sai s6t vé phuong hudng, vi tri cong trinh;
kich thude clia cau kién k&t cau, vi trf sai s6 qud 1dn, cling véi sai 1&ch vi tri ciia cdu kién
chon san hoic cdc 16 (rinh) dé san;

4. Sy ¢ cong trinh nén: bao gém céc su ¢6 nhu nén mat én dinh hoac bién dang, mat 6n
dinh m4i d6c va nén nhan tao;

5. Su ¢ cong trinh méng: bao gom mdng sai 1éch vi tri va bién dang qud 16n, bé tong
mdng ¢6 16 réng (r8), sir c6 mong coc, mong thiét bi trong sir dung bi rung qui 16m, sai 1éch
cua vi tri bu long méng, cung nhing su ¢é cia mong hop;

6. Su c6 bién dang: bao gobm nhiing su ¢ cua két cdu cong trinh nhu nghiéng, van,
bién dang qud 16n do sdc chiu tai cha két cdu hodc do cong nghé thi cong khong thoa
dang gay lén;

7. Su cd do kha nang chiu tai cia két cau hoac cdu kién khong du: chu yéu chi cdce su co
bén trong do suc chiu tai khong du gay ra. Nhu dat thi€u hoac dat khong du ¢ét thép trong
két cau bé tong; néi ti€p cdc thanh trong két cau thép khong dat yéu cdu thiét k¢, tuy chua
gy ra nat nghiém trong hodc dd, nhung dé lai khuyét tat bén trong;

8. Su ¢6 cong nang kién tric: nhu cdc mai tham, dot; cdch nhiét hoac cich am khong dat
yeéu cau thiét k€&, chit luong cong trinh trang tri khong dat tiéu chuan thiét ké:

9. Nhimg sy ¢6 khéc: sip do, truot midi doc, cic loai su ¢6 ha gi€ng chim nhu lin ¢chim
doét ngdt, ngimg tin chim, nghiéng 1éch, van, lin chim qua quy dinh.

1.1.3. Nguyen nhan chn yéu cua su ¢6 chat lwong cong trinh

Nguyén nhan chu yéu cua su c6 chat luong cong trinh cé may loai dudi day:

1. Vi pham trinh tu xay dung co ban: nhu khéng trién khai nghién citu tinh kha thi da
xdy dung cong trinh; khong ¢é chiing chi thiét k€ hoac thiét k€ vuet cép; thi cong khong cé
ban v&, nham mit lam liéu déu ¢6 thé tao thinh cic s ¢ nghiém trong.
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2. C6 van dé trong khao sit dia chat cong trinh: nhu tién hanh khao sdt dia chdt khong
can than, xdc dinh tuy tién sitc chiu tai cha nén; khoang cdch cdc ho khoan khao sit qua
16n, khong thé phan 4nh toan dién mot cich chinh xéac tinh hinh thuc t€ clia nén; chiéu sau
khao sat dia chat khong dii, chua 1am ré 16p sau cé hay khéong 16p dat yéu, 16 rong, hang
héc; bao cdo khao st dia chit khéng ti mi, khéong chinh xdc, dan dén nhitng sai sét trong
thi€t ke mong. .

3. C6 van dé trong tinh todn thiét k&; nhu phuong 4n két cau khong chinh xdc; so d6
thiét k& két cau khéong phit hop v6i tinh hinh chiu lue thue ) tinh thi€u hoic tinh sét tai
trong tic dong lén k&t cau; tinh todn sai, t3 hop sai noi luc clia két cau; khong kiém tra 6n
dinh cita k€t ciu thco quy pham; vi pham quy dinh cau tao cua két cau, cing nhimg sai sot
trong tinh todn.

4. Chit lugng cua vat léu va ch€ pham xay dung kém: nhur tinh nang co hoc cia vat liéu
k&t cau khong tot, thanh phin hod hoc khong dam bao, mac xi mang khong du, tinh 6n
dinh (cua vat liéu) khong dat yéu ciu, cuong do cot thép thap, do déo kém, cuong do bé
tong khong dat yéu cdu; chat lugng vat liéu chong tham, gilr nhiét, cach nhiét, vat liéu trang
tri khéong t0t; ciu Kién ket cau khong dat yéu cau.

5. Sit dung cong trinh khong thoa dang: nhu chua kiém tra da nang tang trén cong trinh
di cd; tuy tién thay doi cach sir dung, ting tai trong thi€t bi; duc thém cdc ranh, cdc 16 trén
két cau hodc cau kién; khéng don vé sinh mdi 1am chat ban tich tu ngdy cing nhiéu, ciing
véi khong tién hanh biao dudng cén thiét.

6. Vé mat nghién ciu khoa hoc cdn cé vin dé ton tai hoac nhimg diém khé trong Ki
thuat chua duge giai quyét thoa ding da voi va ding trong cong trinh: nhu van dé thi cong
bé tong bing vin khuon truot trong khi nhiét dé tuong déi thap, 1am the ndo dé dam bao ti
kich on dinh; hodc nhur trong céng trinh nang sin, lam thé nao dé ngan chin cdc ¢6t mat 6n
dinh. c6t thép bi gion va tinh nang cta ¢t thép nhap ngoai chua duge nghién ciu diy du;
phan tich chiu luc ddi véi mot s6 két ciu dic ching nao dé khong thoa ddng, déu cé thé
dan dén su co.

7. Trong thi cong xem nhe Ii thuyét két cau: nhu khong hiéu nguyén [i co ban cua co hoc
dat, gay 1én sat mdi hodc chuyén vi cong trinh, hoac nit ma ddng nhé khong nén xay ra;
khong phan biét chinh xac tinh chat chiu luc ciia cau kién diic san trong st dung vi trong
giai doan thi cong; xem nhc tinh 6n dinh thi cong céng trinh xay; hidu biét khong diy du
cudng do, do cing, tinh 6n dinh trong cdc giai doan thi cong cta kél cidu dang lap ghép;
khong khong ché tii trong thi cong, din dén vuot tai trdm trong; khong kiém tra tinh 6n
dinh cia cdc két cau cong xon trong thi cong:; bo tri vin khoon, gian gido, gid do khong
hop 1i: trong két cau bé tong, tuy tién chuyén dic sin thanh dé 1ai chd, gay 1én su thay déi
cach truyén lue hodc tinh ¢hat cia nédi lue.

8. Cong nghé thi cong khong thoa ding: nhu xuat hién cdt chay khi dio hé méng, da
khong cé bién phip xu Ii chinh xdc; ddug coc hodc trinh tu thi cong timg phdn cong trinh
khong thoi ding, sai s6t trong trinh tu thi cong cong wrinh lién ké; phuong phip xay cac
cong trinh xay khong thod ddng, thong mach, tring mach nhiéu; phuong phdp do bé tong
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(o hinh sai. 120 thinh 16 rong hoac vét ngling: 1hot gian thio vin khuon qud som. tao thanh
nit hode sap do cuce bo.

9. Quan 17 16 chiic (hi cong khong tot: nhu khong thuoe ban vé, thi cong iy ticn: ban v&
chua duge tham dinh dd dem ra thi cong; tuy tién thay doi thict k& khong thao tic theo quy
winh quy pham thi cong: Khong (ién hanh kiém tra va nghiém thu theo quy dinh doi voi vit
Béw v san pham dua vito hién truong; (hidu nhin vien k1 thuat (hi cong ¢o chie danh: chua
vay dung v kién todn ché do quan I trach nhiém ki thuat cic ¢ip: xem xét phuosag dn thi
cong chua diy du, bien phap 16 chiie Ki (huat chua thod ddng: ban giao K1 thuidt Khong ro
rimg: Khong nghiém thu cic cong trinh khudt va nghiém thu trung gian khie; phot hop thi
cong gita cic don vi thi cong kém: xay ra su ¢, xem nhe xur i, tham chi con che diu.

1O, Cdc si o ¢o tinh thién tai: nha cdc su co ton thal todn bo do dong dat. bio. hoi
hoan, né eav nén.

1.1.4. Nguyvén nhan thudng gap caa su ¢o sap do, chuyén vi, bién dang, nut

Nguyen nhin cae sy ed sap do thudng gap xem bang 1.1,

Nauyen nhin thuong gap cita sweo sai vi tel, 1éch, bien dang xen bang 1.2.

Neuyen nhan thudng gap cua su o nit xem bing 1.3.

Bang 1.1. Nguyén nhan thuong gap cua surco sap do

Bo phan sap do Nguyén nhian thudng eip

! 2

Cot. wony - Thit k& tiét dién cot, tuomg qui nho
. Phuong dn ilét ke két cau khoi xay sai

- Thiét k& phuong dn dan hoi thanh phuong dn cing

- Tinh todn nit ngim cing cua (uong dam thanh khép
. Chat lugng bé tong kém

- Cuong do thieu tran trong

- C6 16 rong trong heé tong
4. Chat lugng khoi xiay kém

- Khong no vita

[

v

- Bt guch khong 16t, thong mach, trung mach

- Cusng dé vita thip team trong

- Bo tri thicu thép trong khoi xay
5. Mit on dinh trong thi cong cot, lumg

- Trong Khi treo két cau, ¢4 dinh tam thai khong tot

- Do cao tu do trong thi céng tudng., cot xay gach vuor qua quy dinh

- Mt 6n dinh nhém cot trong thi cong cang tinh nang san

- Du tinh khong du doi vii tic dong cua bio hodc ngoai lue ngang khice
6. Thi cong vuot tai trong: san, mai vugt Gl trong 1am cho twong ¢ot thi cong

khong lau sé bl do
7. Thay doi thiét ké mot cich bua bii

- Bo dém dam mot cdch iy tién

Thay doi phong nho thanh phong {dn, L thay déi dudng truyén luc




)

Dam, san

N RN —

. Thiét k& mat cit qud nho

. Vi tri cot thép dat sai qua 16n

. Cudng do be tong thién trim trong
. Mat én dinh chéng d& van khuon

. Chit lugng san dic san kém

. Thi cong vuot 1ai

Két cau
cong Xén

. Nghiéng toan bo

- Thiét k& chua tién hanh kiém tra tinh 6n dinh
- Trong thi cong thdo d& cdu kién d& vin khuon qua sém

. Gly doan gdc doc cau kién cong xon

- Cot thép dat sai vi tri nghiém trong

- Phuong phip chéng 46 van khuén sai
- Chat lugng bé tong kém

- Quén dat cot thép noi

- Thio d& van khuon qua sém

- Thi cong vuot ai

Vi kéo,
mai nha

. Vi kéo thép

- Thanh nén mét 6n dinh (thiét k€ sai hoic thav doi thiét ké bixa bai trong
thi cong)

- Hé théug chéng d& khong t6t, toan bo vi keo mat 6n dinh

- Chit luong var licu khong dat yéu cdu, vat liéu thép nit gdy

- Trinh v 1ap dat mdi sai quy dinh thi¢t ké

- Mii vuot tai: buyi tich tu nghiém trong; tai trong thi cong treo trén vi kéo.
[Am do do kéo cong vi keo

- Chat luong ché tao kém, dic biét 1a chat tugng han kém

- Ciu a0 lién két vi kéo va ¢ot, dai tir khép deo thanh han cimg

- Tim cua cédc thanh trong vi keo khéng cit nhau 1ai mot diém gay nén dng
suit phu qui lén

. Vi keo bé tong cot thép

- Xir Ij cdu 1ao diém lién két clia vi k&o t6 hop khéng thoi ding
- Hé théng mdi chua b6 tri cdc thanh truyén luc doc

- Mit 6n dinh trong khi ciu lap vi kéo

- Chat luong ghép, han néi vi kéo kém

- Mii vuot tai nghiém trong

. Vikeo gb va vi keo thép-gd

- Mit citt thiét ké cdc thanh vi kéo qud nho

- Chon vit liéu khong thod ddag, gb muc, mot hoic nhiéu mit

- Cua cilt tuy tién, doan vuon ra ngodi cua thanh dudi 1am thiéu tim trong
kha ning khing cit

- Khéng ba tri thanh chéng hoac b6 trf thanh chong khong 6t

Sap do toiin bo

cong trinh

Lo o —

- Nén lan khong déu team trong

. Phuong dn két cau hode tinh todn thiét ké sai

. Chat lugng thi cong kém

- Khong ¢6 chiing chi thiét ke, chimg chi thi cong
. Vi pham trinh tu xdy dung co ban
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Bang 1.2. Nguyén nhan cua sy ¢6 sai vi tri, lech, bién dang

Phan loai
nguyén nhan

Nguyén nhin thuong gip

Sai st trong do | 1. Xem ban ve sai
dac, phéng tuyén - Khi tric dac phéng tuyén, khong xem bin v€ chung, lam cho phuong
hudng cua céng trinh don vi sai
- Nham lan 18y dudng tim cla méng lam duong truc ctia céng trinh
- Nham ln 1ay mot duong truc nao d6 cuia gian mdy 1am thanh duong tim
clia cong trinh
- Sai kich thuée gitta cic truc
2. Sai trong do dac
- Doc s6 sai
- D4 chudn cla may do dac, dung cu sai $8 ¢ud Idn
- Phwong phip do duc khoéng thoa ding
3. Diém chuin tric dac bi xé dich
- Cilu g0 cua coc khéng ché khang thod ding, chén coc khong chac
- Diém chuin do dac dat & dwdng giao (hong chinh, do xe nén va va dap
lam cho x¢é& dich
- Diit diém khong ché€ & trén vin kheon hoic trén gidn gido
Bin vé {. Ban vé thi cong xay dung va ban vé dién nudc, thiét bi méu thuin nhau

thiét k& sai

. V1 tri vi kich thude caa bu 16ng chan méng thiét bi khéng phil hop véi

thict b

. Khoing cich gitta cong trinh véi cong trinh qua nhé. do anh hudng gin ké

lam cho c6ng rinh bién dang nghiéng

. Biin v& mit bing khéng vé theo phuonyg hudng quy dinh, lai khéng ghi 1

phuong huéng Bic, Nam

Kich thuédce
san pham
ciu kién

. Cong nghé ché tao két cau thép khong 16t
. Phuwong phép van chuyén, xép déng, 1ap dit cua két ciu thép khong thoa

ding

. Tam duc san qud rong, gui dai, qua day
. Nhitng ciu kién 1én nhu cot, vi kéo, khi ché tao vi bai bi 1dn khong déu ma

bién dang

Cong nghé
thi cong
khéng 6t
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. Trinh wr thy cong khong thod ding

. Gia ¢6 vin khuon vi thanh chéng khong tét

. Cong nghe ip dat ciu kién sai

. Kich thude vin khoon sai

. Chi tiét chon sin ¢6 dinh khéng viing chic

. Lap dat mot phia hodc léch tam

. B& nuwede ngam. do bién phip thodt nude khong khoé lam cho bé nuéc bi

noi sai vi tri

Cic van dé
vé nén moéng

- Nén bi lin qud 16n
. Nén bi lan khéng déu

Cic vin dé khie

N —

. Trong lap dit cdc cdu kién 1ip ghép, sai 56 cua ciu kién tich luy
. Chat tidi qud 1dn trén mat dat, cot va tuomg bi nghiéng
. Nén bi 03 do dong bing




Bang 1.3.

Nguyén nhan sy co nut

Phan loai Phain loat Noyuve . N ~
o L R guyeén nhan thudng gdp
két ciu nguyén nhan
1 2 2
Bé tong 1. Chat luong cua | 1. Chat Jugng vba xi mang, cit. da khong dat yéu ciu
vat liéu, bin | 2. Dung phu gia khong phi hop
thinh pham 3. Tilé cap phsi Khong phit hop
2. Cau tao kién | L. Cir tac bo tri cot thép vi pham quy dinh caa quy
tric hoidc ciu ¢  pham thiét ké
tao kéi cau 2. B6 tri khe bien dang vi pham quy dinh cua guy pham
¢o lién quan
3. Kt cdu hodc vi tri noi (iép xuit hién mit cit mong
yéu 1t 1o vét
3. Cong nghé thi | 1. Trong bé téng ting nude hoic ting (i 1¢ nude xi mang
cong mot cach tuy tién
2. Cong nghé ché tao, vin chuyén dé, bio dudng bé 1ong
khong 161
3. Lép bao vé ¢t thép qua 16n hodce qui nho
4. X\ I khe thi cong khong theo diing quy dinh
5. Thio d& vin khuon qua sém
6. Gia tai qud sém hoic thi cong vuot (ai
4. Kétciu chiu tue | 1. Mat cit thiét k€ qui nho
2. Vuot L
3. Thiét k& cho phép nait
4. Ung sudt tap trung (nhw mat ciit thay doi dot ngot)
5. Nén bién dang | 1. Nén bi lin qud 16n
2. Tai rong trén mat dat qud lon
6. Bi.é/“ dangdo do | |. Anh huong cua nhiét do moi trudng
am, nhiét do 2. Tic dong cia chénh léch nhiét do trong bé tong
khoi lon
3. Bé tong bi co ngdt
7. Nguyén nhin Cat thép bj gi, bé tong bi an mon, phan ung kiém ctia
khic oot liéu, dong dit
Khoi xiy i Anh huong cda | |- Bién dang nhiét d6 cua khéi xay vi bé tong trong két
nhiét do ciu hon hop khic nhan
2. Anh hudng ctia nhiét do moi trudng
2. Bién ding nén | 1. Lun khong déu
2. Anh huong cua cong trinh bén canh
3. Sat 16 cuc bo nén
3. Ciu tao 4. Tinh toan khoi cua ngdi nhd kém
ki&n tric 5. Ba tri khe bién dang khong thod ding
4. Ké&t ciu 1. Mat ciit thiét k& qui nho
chiu Jue 2. Uilg suat chiu nén cuc bo qui lon
5. Chiit lugng I. Chat lugng xiay kém. thong mach, trang mach nhiéu
thi cong 2. Khéng no vita
’ 3. Cudmyg A6 vira xay kém rim trong
4. St dung gach vé tip trung
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1 2 3

Khéi xay 6. Chat luong 1. Chit lugng xi mang, cat khong dat yéu ciu
vat licu 2. Ding phé liéu cong nghi¢p cia dia phuong khong
thich hgp
3. Duing gach hoiic bldc ¢6 (hé tich khéng 6n dinh
Thép 1. Vit liéu thép Chit lugng xuit xudng khong dat yéu ciu, nghiém the
bi niit & hién trudng khong can thin

2. Nift mé1 noi han | 1. Cong nghé han khong 16t

. Tinh ¢6 thé han cha vat li¢u thép kém

. Bign phép han & nhiét d6 thip khong thod dang
. Va dap hodc chiln ddng

. Hi¢n tuwong moi

W —

3. Vin dé sir dyng

N —

1.2. NHIEM VU VA PAC PIEM XU LI SU CO CHAT LUONG

1.2.1. Nhiém vu chua yéu cta xir Ii sir ¢d chit hrong

Xt li sy ¢6 chal luong néi trong cubn s6 tay nay 1a chi ndi dung cla pham tr ki thuat,
nhiém vy chii y&u clia né ¢é sdu didm dudi day:

1. Tao diéu kicn thi cong binh thudimg: rdt nhidu e licu thdng ké trong v ngodi nudc cho
thily: phan ldn su ¢d chal (uong cong trinh xdy ra trong thi gian thi cong, nén ndi chung
anh hudng 18 cong vide binh thutmyg cua thi cong, chi ¢ xir If sy ¢d kip thaoi, chinh xdc,
mdi ¢ thé tao ra dicu kig¢n thi cong binh thudng.

2. bdm bao an todn cho cong trinh: déi véi nhitmg khiém khuy&t chat lugog ro rét nhie

N, bicn dang k&t ¢au, phai phan tich, kicém tra, dy doin mot cach chinh xdc sy phal wicn
va linh nguy hidm c6 thé xdy ra, d6ng thai ¢é xir I thich dang, d¢ dam bao an toan cho k&t
cau. DAt var nhimg khuyEt tat bén trong cta k&t cdu nhu nhimg st ed: cudmg do cta b tong
hodc vira khong du, dat thi€u cot thép trong k&l ciu hoac vi tri ¢t thép dat sai nghidm
trong, déu can phai ti&n hinh phan tich cin than v tinh todn can thigt vé cac mat thicl k& va
thi cong, diing nhimg bign phap xi 1f thich ddng d& loai trir nhiing tat bénh d6, dam bio
cong (rinh st dung an todn.

3. Bip ung yeu cdu s dung: doi v8i nhimg sy cd nhuy sai sét qud 1dn v& cde mat kich
thude, vi tri, khoang céich, cao dd cha cong tinh, sy ¢d v& cong nang kicn tric nhr cich
nhiét, git nhidt, cich am, chdng thim, phong chdy, cung véi nhitng sy ¢o cong rinh wang
(rf Tam 160 hai dén mit ngoai cong tinh, déu ¢d the anh hudng dén sian xuat hoac sit dung,
vi vily. déu cn phai xur 1i thich ding.

4. Ham bao dd bén nhét dinh cho eong trinh: ¢d Mot 83 sy d tuy trong (hdi gian ngan
khong inh hudmg d&€n sir dung va an (0an, nhung ¢ the lam gidm do bén; nhir nhing v&
nd tuong doi réng trong vang chiu kéo cua be 1ong; do dac chilc caa b 1ong kém; chit
lugng chang gl cua ciu kién (hép khong 168, déu ¢ the Lam giam ni¢n han st dung cua
cong trinh, cing can x& 1f thich ddng.

5. Ngin nglra sy ¢0 ngdy cang xfu, giam nhe ton that: vi khong it su ¢d chal luong thay
ddi theo thi gian va didu ki¢n hén ngodi, phdi ¢ nbitng bi¢n phdp kip thoi, tdnh sy o
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ngdy cing phat wién din dén nhimg ton that khong nén cé. Nbu hi¢a tugng Tin khong déu
ngdy cang phét trién Idn, v&t nit chidu rong khong 16n trong ving chiu nén cia be téng va
khai xay, déu phai x{ If kip thdi, tranh tao thanh nhitg sy ¢6 sap d6 hoac gy thuong vong
cho nguei.

6. C6 loi cho viée ban giao nghi¢m thu cong trinh: sy ¢& chat lugng xdy ra trong thi
cong, trude khi ti€p tuc thi cong cong trinh phai ¢é k&t luan cin thict d&i véi nhing vin dé
nhu nguyén nhén, tinh nguy hiém, cé cin x{r If hay khong va xir I{ nhu thé ndo, déng thai
dé cac ben ¢4 lién quan cing chung nhan thite, trinh lic nghi¢m thu ban giao céng trinh
xiy ra tranh luan khong cin thiét, 1im 13 vice sir dung cong trinh.

1.2.2. Pac diém cua xir li s ¢é cong trinh

XU 1 sir ¢6 chit lugng cong trinh ¢6 nhitng dic diém sau:

1. Tinh phdc tap: vi céng nang sur dung va didu kicn khu vae xay dung khong eiong
nhau, ¢4 nhidu dang ching loai cong trinh, vi do dnh huong cua nbimg nhan 18 trong thi
cong, din dén rat nhidu van dé ki thual phitc tap trong thi céng cong triinh. N&u su cd xay ra
trong giai doan s dung, con lidn quan d&n van dé sir dung khong thoa didng. Van d¢ cin
dic biét chd y 1i su co ¢b dang giéng nhau, thong thudng nguydn nhéin xay ra, tinh chit v
muc dd nguy hiém cla ching tuydt nhién khong giéng nhau. Tat ¢d nhing nhan t§ dé déu
tao ndn tinh phic tap ¢8 hitu cia khong it sy cd. Khi tién hanh x If sy ¢d, do hién truong
thi c6ng chat hep, cling mdi quan he cila cdng trinh di hodn hao, tinh phic tap ndy sinh
cang 1on, nhu xe may, cong cu thi cong khé dén duge diém thi cong, thao tdc khong tét dnh
hudug dén ket cau cong trinh bén canh.

2. Tinh npuy hiém: ngodi tinh phitc tap clia su ¢8 dem dén tinh nguy hiém cho cong tic
x{r 1i, phai chii y hai nhan t6 nguy hiém dudi day: mét 13, c6 mot s6 sy ¢ luén ¢6 thd lam
cOny trinh dot nhign d6; hai 1i, trong qua trinh loai trir su ¢, ciing ¢é thé 1am su cd x&u di
va lam thuong vong cho ngudi.

3. Tinh lién d6i: conp trinh x4y ra sy c& chat lugng cuc bo, khi XU 1f khong chi cin xi 1
khu vuc su ¢, ma con phai xem xét anh huong déi vai k&t cdu va nén mong khi sira chia
cong trinh. Nhu gia ¢d suc chiu tai cha tdm sin khong du, thong thudng can gia ¢d dam, cdt
dén nén méng.

4. Tinh chon lya: cing mdt phuong phdp xir [i sy c6 vd thoi gian xua 1i ¢ nhicu cdch
chon lra. V& mit thoi gian xir 1f, n6i chung déu phai chon thdi gian xir 1 Kip thoi, nhung
khong phai tat ca cdc su ¢ xu 1f cang sdm cing t6t, ngugc lai c6 mot s8 su ¢6, vi x Ii voi
vang, ma khoéng dat duge hid¢u qua nhu mong mudn, tham chi phai xir 1i lai. V& mat chon
Ira phuong phip xi i, phai xem xét cac nhan t8 nhu: an toan, kinh t&, kha thi, thuan lgi. tin
cdy, sau khi phan tich so sinh, chon phuang dn t6i vu.

5. Mic do khé khan vé k1 thuat 1dn: ndSi chung muc do khé khan vé mat ki thuat cla
cong trinh sa chira gia ¢& nhicu hon cong (tinh xay mdi. Vi vily ngoal phan lich nguyén
nhan su cd chinh xde, d¢ xuat duge bién phdp c6 tinh quyét dinh, con phai khong ché mo
cdch chat ché chat lugng cong vige (hidt k&, chuin bi thi cong, thao tdc, ki€ém tra nghi¢m
thu, kidm tra hicu qua x Ii.
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6. Can phai ¢é tinh trach nhidm cao: do xur If sy ¢6 khdng chi lién quan dén van d& ki
thudt nhu an toan k&t ciu va cong nang cla cong trinh, ma con lién quan dén xir If quan he
pilfa cdc don vi va con ngudi, vi vay xU If su cd cdn phai vd cing cén than, d6i vdi viée xir
phat hanh chinh va xir phat luat phdp cva nhan vién cang cin chd y hon.

1.3. NGUYEN TAC VA YEU CAU CO BAN XU LI SUCO CHAT LUONG

1.3.1. Diéu kién can phai co trong xu li su cd chat luong

Xt I sy ¢6 chit lugng phai ¢4 nhimg diéu ki¢n dudi day:

1. Nam rd tinh hinh sy ¢6: bao gdm thdi gian x4y ra sy ¢6, miéu (3 finh hinh
sy ¢d, dong thoi ¢ ban v& va thuyét minh, nhat ki quan tric sy ¢6 va quy ludt thay déi
phét trién.

2. Hiéu r5 tinh chit sy ¢6: chll y&u ndm 1o ba van dé dudi day:

- La van d& k&t cau hay vin dé chung. Nhu céng trinh nift 13 do sic chiu tai khéng di
gdy nén hay do nén lin khong déu, hoac do thay déi nhidt do, d6 iam gay nén;
cdu ki€n cé bién dang qué 16n 1a do dd ciing két ciu khong du hay do sai s6t trong thi cong
gy nén.

- La vdn d& cé tinh bén ngoai hay vdn dé c¢é tinh thyc chal. Nhu b& mat be 16ng bi rd,
phai kiém tra bén trong cé 18 rdng hay khong; két c4u bi ndt, phai tim hiéu o dd sau vét
nit; déi voi két ciu be 1ong ot thép, phai tim hicu ki tinh hinh ¢6t thép bi gli.

- Phan bidt rd mac dd bic thidl cua xa I su ¢d. N&u su ¢d khong x& 1T kip thot, cong
trinh ¢ bi sap dé bat ngd? C6 cin fim nhimg bién phip bao vé d& trdnh md rong tinh nguy
hiém cha su c6?

3. Phén tich chinh xdc, todn dién nguydn nhan sy ¢6: Nhu sic chiu tai caa nén khong du
gy nén sy ¢6, phai (im hidu r3 1a dat nén khong t61 hay muc nude ngam thay déi, hay do
moi trudng bi xam thuc; 14 bdo cdo dia chat khong chuin xdc, hay [a phdt hi¢n cau tao dia
chal méi; 1a cong nghe thi cong hoac quan Ii (6 chiic khong t6t gy nén; nhu sic chiu tai
cua k&t cdu hodc cdu kién khéng di, 1 mat cat thiét k&€ khang do hay chét luong thi cong
kém, hay la vugt tai.

4. Danh gid sy ¢d vé co ban phai nhit tri: ddnh gia chat lugng k&t cdu cong trinh cia bo
phan x4y ra sy c6, chll y&u bao gdm dénh gig cong nang, an toan k&t ciu, ytu ciu skt dung
va anh hudng dgi véi thi cong. DGi vdi ddnh gid tinh nang chiu lyc cta két cau, dung céc
phuang phap dugc gidi thicu trong chuomg 2- Ki thuat kid¢m tra ctia cudn s8 tay ndy, d¢ dat
duge cdce 86 lidu do, i&n hanh kiém tra k&t cau k&t hap vadi k&L cau thue 1E cong trinh, ¢ khi
con cdn lam (hi nghi¢m tai trong, xdc dinh tinh nang thuc (& cla k&t cau. Khi tién hanh
nhimg cong viée trén, doi hoi danh gid ctia cde don vi 1ién quan ¢é duge nhan thde nhat wi?

5. Phii xdc dinh o rang muc dich, yéu ciu xu 1i: muc dich yeu ciu x 17 thuomg 14 khoi
phuc bén ngoai, chong thim, bit kin I6p ™10 v, stra chita khoi phuc vi tri, giam tai hong,
tang cuong k&t cau, han chl st dung, thio d& xay lai. Trude khi xir If sy ¢o, cic don vi ¢
lién quan d6i vl yéu cau xir 1i cdn co ban thdng nhat, tranh khong ¢6 duge k& luan 1that nf
sau khi su vige x4y ra.
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6. Tu lidu x11 1i su ¢d phai ddy da: bao gom ban v thi céng, tir lidu thi cong ci (chding
chi chit lugng vat lidu, cdc ghi chép trong thi cong, bdo cdo thi nghiém nén mau, ghi chép
kiém tra nghiém thu), bdo cdo didu tra sy ¢d, y kigh va yéu cdu cha cic don vi hitu quan dai
vai xu 1i su ¢d.

1.3.2. Nguyén tdc chung va nhimg dic¢u cha y trong xur li sy ¢6 chat luong

I. Nguyén tdc chung

1. Xdc dinh chinh xac tinh chat sif ¢6

Pay la didu kién 1én quyct x If su ¢d. Noi dung ¢6 lién quan da trinh bay & trén.

2. Xéc dinh chinh xdc pham vi xtr 1i

Ngoai khu viue sy ¢d trye Uép xay ra (nhu khu vuce sap d6 cuc bd), con cdn kiém tra dnh
hudng cua su ¢d d61 vai két cau bén canh, xac dinh chinh xdc pham vi xit 1i.

3. Bap ing yéu cdu co ban cia xu li

XU Ii s ¢d can phai ddp img nam yéu ciu co ban dudi day:

- An 10an tin cay, khong dé di chimg;

- Dép ang yeu ciu sir dung hodc san xuat;

- Kinh & hop 1i;

- Pép tng yéu ciu dicu kidn vat lidu, thidt by va ki thudt;

- Thi cong thuén lgi, an toan.

4. Chon phuong dn va thon gian xur i

Dua va nguyén nhan sy c6 va muc dich xur 1i, chon phuong 4n va thoi gian xa i mdt
cach chinh xic.

Il. Nhitng diéu chit y

1. Sira chita 16ng hgp

bau tién phai ngan chan x Ii su ¢d von ¢d din dén sy & mdi; tiép d6 chi y sir dung
160g hop phuong phip x& I dé gidnh duge héu qua t61 nhit. N&u sife chiu tai cha cau kién
khong du, khong chi chon gia ¢6 bo sung, ma con xem xét st dung 16ng hgp nhidu phuong
dn nhu phuang dn ha tai k& ciu, tang cay chang, thay déi két cau.

2. Loai bd ngudn goe su ¢d

bay khong chi 1a mdt phuong budng va phuong phip x{r i, ma con 1a bign phdp chu y&u
ngan ngira sy ed tai phit sinh, phii khang ¢h& nghién ngat tai trong thi cong v s dung;
nén ngap nude khign cho nén bi lin, phai loai bo nguyén nhin lam cho nén bi ngap nuéc.

3. Phiii chi y an toan trong thoi gian xT 1 su ¢

NGi chung nén chd y nam van d¢ dudi day

- Khong it sy ¢6 rat nguy hiém, luon ¢6 the xay ra sip dd, chi cé «au khi duge chong do
chiic chan, mai cho phép tién hianh x{ 1 sy ¢80, d¢ tranh xdy ra thuong vong.

- D61 v cde bo phin k&t cdu can thao da, chi sau khi lap bicn phdp an toan, mdi ¢é (hé
cho phép thio da.
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- N&u ¢6 lign quan dén an toan cha k&t cfu, déu cin phai ti€n hanh tinh todn kidm tra
cudmg do va tinh n dinh cta k&t cau trong giai doan xu 1f, dé ra cdc bién phdp an toan tin
ciy, dong thoi trong x li phai quan sét chat ché tinh dn dinh cta két cu.

- Phdi chd y ndi lyc ba sung sinh ra trong x 14, cing cdc nhan (6 khong an foan tir dé
sinh ra.

- Khi ién hanh gia ¢d k&t cau trong dicu kién khong ha tai, phai chd y anh hudng cua
phuong phdp gia ¢@ d6i vai sie chiu tai cia k&t cau.

4. Tang cudng cong tac kKiém tra nghiém thu xI Ii sy ¢o

D& dam bao chat lugng cong trinh trong xir If sy ¢d, phai bit ddu (i cong tac chudn by,
tién hanh kiém tra nghiém thu chat lugng mot cich chit ché. Sau khi hoan thanh cong tic
Xl 1f, n&u cdn thiél, cdn tién hanh ki€ém tra mot cich toan didn chét lugng cong trinh xir i,
dé dam bao hiéu qua x{r Ii.

L. Piéu kién su c6 khéng can it li chuyén mon

Nhimg thidu s6t chat lugng cong trinh tuy vugt qua quy dinh ctia quy pham tiéu chuén
ma gy ra su ¢d, nhung ¢ the tuy thude vao tinh hinh cu thé cla cong trinh, thong qua
phéan tich luan ching, (I d6 rdt ra k&1 luan khong can xir ti chuydn mon. Thudng cd may
loai duti day:

1. Khong anh hudng dén an toan cua K&t ¢iu va su dung binh thuomg: nhu cong trinh ¢6
su ¢6 1¢ch vi tri, néu cin sita chifa thi khé khan rit Yon hodce gay ton thit 1on, qua phan tich
luan chimg mot cich toan di¢n, chi can khong inh hudng d&n cong nghd san xudt v su
dung binh thudng, c6 thé khong can xir Ii.

2. CO vin dé 16n tai trong Kidm tra chal luong thi cong: nhu k&t cau bé tong kicm tra
cuomp dd khong da, thong thutmg do dic, bao duing, quan I mau dic khong tot, k&t qua
thi nghiém cida né khong phan 4nh mot cich chan thue chit lugng bé tong cia k&t ciu, néu
khi dung phuong phip khong pha hoai do thi cudng 4o thuc 1& da dat yéu cau cia thict k&,
c6 thé khong can xir 1i.

3. Khong anh hudmg dén vide 1iép tuc thi cong va an toan cua k&t cau: nhy thanh dudi
cta vi keo dng sual trude kéo sau sinh ra khuyét 1at cue bd nhu niit hodce rd chiit i1, chi ¢an
thong qua phan tich kiém tra ching minh, khong xay ra van dé trong thi cong, thi ¢ (he
UEp tuc thi cong. Bai vi ndi chung, dng suit thi cong trong mat c¢it be 1ong thanh dudi lon
hon g suat s dung binh thuong, chi cin thong qua thi thich thue (& clia thi cong, khong
Ih¢ xdy ra van dé trong st dung, do vay khong cin thit ign hinh xir 1f chuyen mon. chi
cin sta chita bé mat.

4. Loi dyung cudmg do cudi kit ¢d khi be tong tuy chua dat duge yéu cau thict ke, nhung
chénh 1&ch khong 1dn, ddng thai trong thdi gian ngan ciling khong chit day tai (hao gom ca
tai trong thi cong), lic ndy ¢ the xem xét 1oi dung cutmp dé cudi ki clia be 16ng, chi can
rude khi str dung dat duge cudmg do thict k&, cing ¢6é thé khong phai x( If, nhung cin
khong ché chat ché tai trong thi cong.

5. Thong qua tinh todn kiém (ra d6i vdi thiét k& ban ddu ¢6 thé ddp ng ydu cdu st dung:
kich thude mat cat cia mong hodce ciu ki¢n k&t cau khong di, hoic tinh nang co hoce ¢ha
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vat lidu khang dat duge yeu ciu thidt k& ma dnh hudng dén sic chiu tai cha k&t ciu, cb the
dua vio s6 lidu thuc t&€ do duge, k&t hop véi yéu cdu cia thi€t k& dé (i€n hanh tinh todn
kiém tra, n&u vin c6 thé dap Gng yéu cdu st dung, déng thai sau khi duge don vi thiét k&
déng y, ¢6 thé khong cin xir li. Nhung cin chi ra rang: diéu d6 1am gidm tiém nang cua
thigt k&, do dé cin than trong mdt cach dic biét.

Cudi cung cin dac biét nhin manh: cho dir 1a hoan canh nao, tuy sy ¢d ¢4 thE khong cin
Xt 1, nhung van can duge sy dong ¥ ctia don vi lién quan nhu thigt k&, d6ng thdi chuan bi
ddy dd tai lidu bang van ban, sau khi duge co quan ¢é lién quan ki duyét, cung cap tham
khdo cho ban giao va sir dung.

1.3.3. Nhimg diéu chi y trong xit li sy ¢é nén méng

Ngoai viée cin tuan theo nhimg quy dinh ¢ lién quan & muc 1.3.2, can rit chd y nhimg
dicm dudi day:

1. Tt ca nhimg su ¢ cong tinh vé nén méng ddu cin phan tich va xir I mot cach can
thin. Vi nhing loai su ¢6 nay thudng anh hudng dén an todn két cadu hodce an toan trong thi
cong, xut If khong thoa ddng, ¢ thd lam ndy sinh su ¢d phdc tap hon.

2. Phan tich xt I that sém: cong trinh nén mdéng khong chi quan trong, mi lai 1A cong
trinh khuat, nhing loai syt ¢6 nay néu khong duge phat hién sém, thuong dan dén nhiing
khé khan xt 1f sau nay, dong thoi lam tang chi phi xir L.

3. Ngan ngilra anh hudng 151 cdc thict bi ngam khic: trong xay dung cong nghidp, khi xu
[ sur ¢ nén mdng, khong chi cin xem xét cdc cong trinh xay dung nhu cdc loai méng, hao,
rinh, ma con can chi y cde thict bi cong nghd khdc nhu nude, dién, sudi dm, vé sinh, ngan
chan dnh huong ddn dén nhimg vian dé mai.

4. Phan bidt tinh chat va nguyén nhan su ¢8: nguyén nhan thudng gip cta su ¢d nén
mong khong chi ¢ lien quan dén siic chiu 1ai va mo dun nén cta dat ndn, md cdn ¢ lidn
quan dén cdc nhan 10 khic nhu chdt lugng nude ngam va muce nude ngdm, nhan 16 thidt k&,
thi cong, khi xt Ii phai dya vio tinh chat cla nd, uy thude vao nguydn nhan cba sif ¢ de
dung cdc phuomg phdp xu I thich ddng. Nhu su ¢6 bién dang ndn qud 1dn, dau ticn phan
bict mac do 1dn déu va nguyen nhin gay nén, sau dé mdi dliing cdc phugng phap xir ii khic
nhau, ¢é lic ¢An x{ If bang phuong phdp gia ¢d nén, ¢6 lic ¢an gia ¢d cuc bd hoac loai bd
cuc bo nén yéu.

5. Khong nén chi han ¢h& vao xit Ii nén mong: sau khi xdy ra su ¢d nén, khong nén chi
thong qua xir I nén loai bo sai sét, ¢é lde phai gia ¢d tang cudng thich ding & k&t cdu bén
trén, ¢ Lhé hi¢u qua cing 16t so v@i don thudn gia ¢6 nén, déng thai phai chi y sy cd nén
¢ thé ddn dén sinh ra dng sudt phu cha k&t cdu ben trén.

1.3.4. Nhimg di¢u chu y frong xir li su ¢o nut

Ngodi vide 10n trong cde nguydn (ac & muc 1.3.2, cdn rat chi y nhitg diém dudi day:

1. Phan biét chinh xdc cdc v& ran ndt: ran nd@t cong trinh rat pho bién, ¢d can xu i
khong va xit If nhu the ndo, chi y&u phu thudce vao tinh chit vt ot va tinh nguy hai cia
nG. Vdi cdc vét nit anh hudomg dén an todn k&t cdu, hodce anh hudng (31 s dung binh
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thuong, hoac lam giam do bén déu phai xir If c¢dn than; d6i véi v& ndt 1iEp tuc phét trién, ¢6
thé I3m cho cong trinh sap d8, con phai ding cdc bign phap bao vé kip thai.

2. Ngan chin ran nit trd lai: ngoai chon phuong phép va thai gian xu Ii chinh xdc, con
nén bit ddu (¥ loai bd nguyén nhan, ding cic bién phip thich hgp, nhu cai thi¢n tinh nang
bao On cdch nhidt ciia méi, gidm bat 1an khong déu cia nén.

3. Tranh nhimg 16n that khong can (hidt: khi slra chira v&l niit, nén rdinh md rong vt nift
mot cach tuy tien d¢ trinh danh hudng tinh nang clia k&t cfu, hoac bién mot vél nit thauh
hai v&( nat.

1.3.5. Nhing di¢u chi y trong xu li sur ¢i bién dang 1éch vi tri

Ngodi vidc 16n trong cdc nguyén tic ¢ muc 1.3.2, con phai chu y nhimg didu dudi day:

1. Du dodn day du hau qua ciia bi¢n dang I&ch vi tri: bdi vi nhdng loai su ¢d nay phan
nhicu anh hudng dén viée 1i€p e thi cong cong trinh, khi xu I{ thudng chi mong thi conp
¢6 the ti&p tue, xem nhe [&ch vi tri tao ra nhing hdu qua nghiém trong nhu sinh ra dng <uit
phu clia k&t cau, tham chi dén d&n nhiing hau qua nghiém trong nhu (Am thay déi s do tinh
todn k&t ciu, anh hudng dén cong nghe san xuat vd dat mua thiét bi ticu chuén.

2. X1t If sdm: rat nhidu kinh nghi¢m thuc tién cong trinh cho thay, sau khi xdy ra su ¢
bi¢n dang 1&ch vi tri, x{ If cing kip thoi chng t&t, t3n thit cang it.

3. Trdnh sira chita qua mic: ¢d cong trinh léch méng dung kich day vé vi uf, do téc dong
clia quan tinh va xdo dong, sau khi dimg kich, mdng van ¢6 thé tidp tue (I tir nhich 1én phia
trrde mot doan. Vi vay, khi khong hoan toan tin tuong, khong nén kich mot lan dén vi tri,
dé trinh stra chita 1¢ch vi tri qué da.

1.3.6. Nhimg dic¢u chu y trong xir 1i su ¢o cuong do khong du

Ngodi vide ton trong cic nguyén tac muc 1.3.2, con phai chd y nhttng didu dudi diy:

1. Bo cuong do thue t&: khi cuomg do mau thir khong di, néu ¢ day du can o khong tin
duge tinh dai dién coa miu tha, ¢§ thd dung phuong phap kiém tra khong phd hoai. do
cuimg dd thue t& ctia vat lidu ket ciu, lan chd dua A& phan tich xir 1f su cd.

2. Xem x&t gt dung cuonyg do cudi kiz dot vai nhitng su ¢d cudmg do cia b 10ng va vita
xi mang khong di, néu du didu kién iép tue bao duing ma cudmg do cua né con ¢d the 1iép
tuc tang truémg, ¢ thd xem xét thoi gian sit dung (hue t& coa k&t cau, 1gi dung cudmg do
cudi ki, nhung nén chd y khong ché tai trong thi cong va cic loai 1dc dong trong
kKht xay dimg.

3. Phai col trong anh hudng caa sukhong di cuemg d0 ddi véi comg trinh: cuomy do khong
dd khong chi 1am gidm site chiu tii, ma con ¢4 the 1am tang b dang ciia k&t cau, con cd 1he
lam giam tinh nang chéng thiam, chang ddng bang, tinh bén doi van k&t ciu b ong.

1.3.7. Nhimg di¢u chil ¥ trong xir I su co k¢t ciu thép
Ngodi vide 1on trong ciac nguyén Ge o mue 1.3.2, cdn rat chi y nhitng di¢m dudi day:
1. Chon phuong (hite Licn ket hop 1z gia ¢d k&t cau thép nén vu nén dung phaong phip

licn k&t han. N&u phuong phiap hin gap khd khin that sy, ¢6 the dimg bu long cudmy do cao
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hode dinh tan, trong diéu kién bat dic di ¢6 thé ding bu 16ng ché tao tinh, khong cho phép
st dung bu 18ng ch tao tho d& gia ¢b lidn két. K&t cdu thép nhe dudi tdc dong cla tai trong,
khong cho phép gia ¢6 bang hin dién.

2. Chon cdng nght han chinh xédc: ¢§ ging giam bi¢n dang han va gidam dng suit han.

3. Anh hudng cha nhiét do moi rudmg: han gia ¢§ nén han trong mai trudng ¢é nhigt do
0°C gy Lén.

4. Anh hudng cua nhiét do cao d6i véi an toan cla két cdu: trong diéu kién chiu tai, han
di¢n gia c6 hodc gia nhiét udn thang, nén chii y vi cfu kién gia nhi¢t qud 16n ma 1am giam
sttc chiu tai.

1.3.8. Nhimg dié¢u chi y trong xir Ii su ¢é sap do cuc bo

Ngoai viée ton trong cde nguyén tic & muc 1.3.2, ¢én rat chd ¥ nhimg diém dudi day:

1. Trdnh su c& ngdy cang xdu thém: sau khi x8y ra sy c& sap d6 cuc bd, phai té chie
didu 1ra nghién cifu ngay. dong thd diing nhitmg bién phdp bao vé nhanh nhit, ngin ngira
st ¢6 md rdng, tranh nhuimg 150 that khong nén ¢6. _

2. Chi y an toan cho con ngudi: dung nhimg bién phap hitu hidu cdu chita nhimg ngus
lam nan.

3. Bdo v& chit ché hién truimg su ¢6, bao dam tinh chan thue, do tin cay diéu tra khao
sdt hién truomg: néu nhimg nguydn nhan nhu cu ngudi, md dudng thodt nan, can phai
chuyén hi¢n vat & hi¢n trudmg, phai dinh ddu, vé so d6 hién trudmg, ddng thdi phai ghi chép
bing van ban, gitt lai thod didng nhimg vél tich, hién vat quan trong cia hi¢n trugmg, dung
may anh, camera ghi lai tinh hinh hi¢n trudng ldc d6. Sau khi duge vién kiém sit hodc 6
dicu tra sy c& déng y mdéi duge phép don hién trudng.

4. Phai chd y kidm dinh bo phan chua bi sap d8: mot 1a cin chd y bo phan chua dd 6
hay khong ca trid¢u ching bénh tuang ty; hai 14 cin di¢u tra anh hadmg va dap, chin dong
do sap d6 giy nén.

5. Kip thi bdo cdo tinh hinh sy ¢85 sau khi xdy ra sy c6 d6 viy, don vi XAy ra sy ¢d phai
dimg phirng thde nhanh nhat, bio cdo dua theo trinh wr cla BO Xay dung quy dinh, déng
thon trong 24 gidr phai viét bio cdo bang van ban.

1.4. TRINH TU VA NOI DUNG CHU YEU XU LI SU CO CHAY LUONG

1.4.1. Trinh tu cong viéc ndi chung cua xir li su co

Trinh tr cong vige néi chung coa xi 1i sy cd nhu hinh 1.1,

1.4.2. Dicu tra s cd

Néi dung diu tra sy ¢8 bao gém didu tra cdc mat khao sdt, thidt k&, thi cong, suir dung,
cung vdi didu kién mdi trudmg.

N6i chung chia thinh ba loai: didu ta sa bo, dido tra chi tidt vi dico tra b sung.

1. biéu rra so bo:

NG dung ctia didu tra so bo bao g¢dém nhitng nor dung <au:
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. Tinh trang cong trinh: ndi dung bao gom nhimg dic tnmg cua hién Infng co cong
trinh (nhu (inh hinh khu vue gan cong trinh, moi trudmg ¢6 bi xam thue khong), dac trung
chi v cta K& edu cong trinh, me O hoan thinh cong winh hoae tinh hinh sie dung cong
trinh khi x8y ra su ¢

2. Tinh hinh si ¢@: thii gian vd qud trinh xady ra syoed, hién trang sir e vy s6 i do
dusc, tinh hinh phat trién va thay doi cha sy ¢t e phat hiéo dén Tae didu tra, s6 nguin
thuomg vong va t6n that kinh (&, tinh nghi¢m trong cia sy of (e nguy hidm i an 1odn cia
k&l cdu hay khong), tinh bire thict coa su ¢6 (khong xir 1 kip thin ¢6 xdy ra nhimg hauw qua
nghicm trong khong), hoic ¢ cin thidl xir I sa bd sued hay khong.

3. Kidm tra ban v&, it 1idu: ban vé thidt k& (kidn trie, k&t clu, dién nudre, thict bi) vi bin
thuy¢ minh. cac bio cdo Khao sat v& dia chit cong tiinh vi dia chit thuy van.

4. Ki¢m tra céc i ligu khic:

- Chitng chi xudl xit‘mg cta vt licu xay dung, 1thinh pham, bin thiinh pham vii bio cio
thi nghicny

- Cic 50 ghi chép gac trong thi cong v ghi chép kicm tra nghi¢m thua: nhu phat ki ihi
cong, nhil ki déng coc, nhat ki thi cong b dng, nhil ki kéo cang g suldl trude, nhit ki
nehidm thu cong rinh khudit

S. Bidu wa tinh hinh s dung: dai vdi cong rinh di ban giao sie dung, phai tian binh
didu tra mue ndy, ndi dung cia nd bao pdm didu tra cde muye nhu muce Géo st dung nhic G
trong s dung, didu kién xam thige
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. Diéu rra chi niét:

Pidu wa chi ti&t bao gdm nhiing ndi dung sau:

1. Tinh hinh thiét k&: tu ciach chaz don vi thiét k&, ban v& thi&t k& ¢4 ddy di khong, ciu
tao thi€t k& ¢6 hop H khong, so d6 tinh todn k&t cdu va phuong phéap thict k& cung vdi két
qua ¢é chinh xdc khong.

2. Tinh hinh ndn mdng: tinh hinh thuc &€ ctia nén, kich thude cdu tao mdng va bio cdo
khéo sit, y2u cdu thidt k& c6 théng nhat khong, néu cdn c6 thé dao dé kidm tra.

3. Tinh hinh thyc 1€ cda k&t cau: bao gdm bd i k&t cfu, clu tao két ciu, phuong thic
lién ké&t, tinh hinh ciu ki¢n va hé théng chdng da.

4. Pidu tra cdc loai tic dong lén k& cdu: chi y&u bao gdm didu tra phan tich cdc tac
dong va hi¢u tng cta né 1&n két cau, tac dong cla t8 hgp hidu timg, khi cdn thidt tin hanh
thong ké s8 do thuc t&.

5. Tinh hinh thi cong: bao gébm phuong phdp thi cong, {inh hinh chap hanh quy pham thi
cong, ti€n dd va tde do thi cong, trong thi cong ¢o bi gidn doan khong, thdng ké phan tich
Iri $6 tai trong (hi cOng.

6. Quan tric bi&n dang cong trinh: s§ ghi chép quan tric 1dn, s6 ghi chép bign dang két
ciu hoac cdu kién.

7. Quan trac nit: hinh dang va dac trung phan bé vét nit, chidu réng, chidu dai, chiéu
siu V&1 ndt cing v quy lugt phét tridn thay d6i ciia vt nit.

1. Biéu tra hé sung:

bicu tra hd sung thutmg 1A 1am thém mot s cong vide: thi nghicm, kiém nghi¢m, do,
thong thudmg gdm nam ndi dung dui day:

}. D1 v nén ¢6 hodi nghi phéi tién hanh khdo sdt bd sung, nhu tinh hinh dia chat dudi
1dp chiu lyc, tinh hinh dia chat gia cdc 15 khoan khao sdt trong cong trinh mdng coc.

2. Xdc dinh tinh nang thue (€ cia vat lidu trong cong trinh nhu: tién hanh thi nghidm vat
li, phan tich hod hoc d6i véi vat licu thép, xi mang, 18y mau trén k&t cau, kicm nghicm
cuong d6 thue (& cha bd 16ng hoac khoi xay, ding sing bat ndy, séng si¢u am va tia chicu
dé ki&m tra khang pha hoai. '

3. Kiém tra céc khuyet at ben trong két cau cong trinh nhu: dung bda gd nhe 1én mal
ngoai k&t cau d€ kiém tra ¢6 16 rdng hodc vé day hay khong; d8 nude vio mat ngoai hoac
cdc 18 d€ sdn, 8ng chon sin d€ ki€m tra bén trong ¢6 16 réng 16n hay khong hoac ¢6 tham
nudc hay khong; duc bd bé mit cia khu vue nghi van, kiém tra chat luong bén trong; diing
may do khuy&t tat séng sicu am do 16 rdng, v&t nudt vit cde khuyét (at bén trong k&t ciu.

4. Thi nghi¢m tai trong: dita vao thict k& hoidc yéu cdu sir dung, lam thi nghi¢m (41
trong doi vai két cau hodc ciu kién, kiém tra sdc chiu tai, tinh nang chéng ndt vi bicn
dang thuc (&,

5. Quan st trong thoi gian dai: doi véi nhimg khuyét (at da xudt hién trong cong tinh
(nhu nit, bi¢n dang) tidn hinh kié¢m tra quan tric trong thoi gian twong doi dai, dé xic
dinh khuy&t 14t 6n dinh hay dang tiép tuc phat tricn, tr ¢6 im quy luél thay d6i phit (rién
cia nd.



Noi dung cla diéu tra b6 sung khdc nhau rat xa tuy theo tinh hinh c¢6ng trinh vi su cd,
n6i dung ndi & trén 13 mot s6 van d¢ thudmg gap. Kinh nghiégm thue (& cho thdy, rat nhiéu su
¢6 nhd nhiing tu lieu didu tra bd sung mdi ¢6 thé phan tich va xir 1i, vi vay tdc dung quan
trong clia didu tra b sung khong thé xem nhe. Nhung cdc hang muc diéu tra bd sung, cing
ton kém cong stic va tién cta nén chi khi nhitng tu liéu da didu tra chua di d€ phan tich, xu
I sy €6, mdi-ti€n hanh didu tra bd sung mdt s6 hang muc cin thict.

1.4.3. Bién phap bao vé tam thoi va thuc thi

CS mot 86 su ¢6 chat tugng c6 thé phit trién khéng ngiing va ngay cang x4u di, tham chi
¢6 1the din dén sy sap d8 cong trinh vi pay thuong vong. Trong didu tra va xir Ii su ¢6, néu
phét hién ¢é nhimg nguy hiém loai ndy, phdi ding cdc bién phdp bio vé ¢é hi¢u qua, dong
thi 16 chde thue thi ngay. Thong thudmg ¢6 hai loai dudi day:

1. Ngan chan cong trinh i&n thém mot bude hu hai hoac sap d6: bién phip thong thudng
c6 har loat 1a ha tai va chong dd. Bién phdp chong da thong thuomg 1a: néu phit hicn st
chiu ta1 cha dam chinh chiu lue hoac cot, tudmg cha vi keo thiéu qué 1Gn, phai nhanh chong
tang thém cay chong dud dam hodc dudi vi k&o; néu phat hién k&t cdu ddm cong xon cd
npuy hiém dint gdy hoac nghiéng 1at toan bo, phai tang thém cay chdng ¢ diu vuon ra hoac
khu vuc vuon ra: nhimg van dé khdc nhu tudmg gach bicn dang qud 1dn, ti 1 chiu cao so
v chidu day vt qud gid tri cho phép, sau khi dung vi keo, do thang ddng bi l&ch qud Ldn,
déu phai nhanh chéng diing céc bicn phdp chéng dd hitu hidu.

2. Tranh thuong vong cho ngudi: ¢é mot 56 sir ¢6 chat lugng di téi e nguy hiém sap
sap db, néu khéng ¢é dam bdo chac chan, néu chdng dd citu chita mot cdch mi quing, S8
dan d&n thuong vong khong can thiét cho ngudi. Ldc nay phai chia khu vue an toan, b tri
lan can vay xung quanh, trinh cho npudi di vho nai nguy hiém.

1.4.4. Phan tich nguyen nhan su ¢o

Phan tich nguy&n nhan sy ¢o phai thye hicn rén co s didu tra su cd, muc dich cha ycu
13 phan dinh rd tinh chal, chung loai vd mite do nguy hiém, dong thii dua ra nhitg co s
can thi¢t cho xir losueo. Vi vay, phan tich nguyén nhan 1y mot cong tac quan trong trong
rinh 1 cong vice xi i s ea, Khi 1i€n hiinh phan tich nguyén nhan, phii chd y nhing di¢m
dudi day:

L. Xac dinh diém xudt phat cua s ed: didm xuat phat clia sy ed [ didm khai diu sy co
phit sinh, nhu nhi bi sap do bat dau 1ir mot bo phan ndo dé cla cay ¢t ndo dd. Tinh trang
cta didém xudt phat sy co thuimg phan dnh nguyén nhan tege G8p cta sy cd. Vi viy, tong
phan tich sy ¢o, im kidm va phan tich didn xuat phat cua su co 1a rdt quan trong. Sau khi
1im duoe didm xuadt phat cta su co. thi ¢ the ién hanh phéan tich cdc hién tugng trén hién
truomyp xung quanh dicm xuat phat, 1am 3 todn bd su phdt sinh vd phit tridn clia s ed, (i
dd ¢S Ihe im duge nguyen nhin lrye GEp v nguyén nhin gidn Gicp clia sy ¢o.

2. Phan bidt mor cich chinh xic ciae nguyén nhan khic nhau cla cling 1oai sur ¢d: trong
phian tich nhi¢u sy ¢, ¢ thE nhin thdly nguyén nhan cua cling loal si e ¢6 khi khic bic ri
xa nhau, xem bang 1.1, 1.2 1.3 Chi sau khi ¢ su phin tich tuong ty, mdi ¢d the tim duge

neayen nhan chu yéu cla sir co.
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3. Chd y tinh tdng hop cha nguyén nhan su ¢6: khong {t nguyén nhan sy ¢8, dic biét 1a
nguyén nhin sy cd 1dn, thudng ¢é lién quan d&€n miy van dé 1a thiét k&, thi cdng, chat luong
san phdm vat liéu va st dung. Trong phan tich sy c6, phai du tinh toan dién anh hudng cia
cac loai nguyén nhan dai véi su ¢, d& dang cdc bidn phap chita chay téng hop.

1.4.5. Kiém dinh do tin cay ciia két cau

L. Muc dich kiém dinh

Su ¢6 chat lugng cong trinh méng va két cau chi the thudng nguy hiém dén an toan cia
cong trinh. DSi vai nhimg loai su 8 niy, phai kiém dinh do tin cay cta k&t cfu, d¢ ddm
bao an todn st dung, néu su ¢§ x4y ra trong giai doan thi cdng, cOn phdi dam bao an toan
trong thoi ki xay dung.

11. Néi dung chii yéu cia kiém dinh

1. Cong trinh nén méng

- Bi&n dang méng, trong d6 bao gdm ba phummg dién: 0ng bién dang, do hin léch va
tinh n dinh cha méng;

- Kiém dinh cong trinh méng dua vio ydu cau cdc dang két cav khic nhau, xem cdc muc
V~VII cta muc nay. D61 vai méng coc, chi y&u 13 kiém dinh sifc chiu tai cda coc don

2. Cong trinh k&t ciu chd thé

- Tinh hop Ii cta bo tri K& cu vA bi tri chéng dd, chang ¢6 phi hgp v quy dinh cua
thidt k& hay khong.

- Kha niing chiu tai cha cdc loai két cdu hoac cau kién, cdu tao va lién k&t, ni, bién
dang, d6 1&ch, d6 manh cha két cau, hoic ti 18 chiéu cao-chiéu ddy ¢é phi hgp quy dinh cia
quy pham khong.

1. Quy dinh nghiém todn (kiém tra tinh todn} két cdu hode cdu kién

Kiém dinh d0 tin cay cha k&t cau thudgmg phai tién hanh nghiém todn két ciu, lic ndy,
phai ton trong nhitmg quy dinh dudi day:

1. Nghi¢m todn k&l cu va cau kién phai chap hanh theo cdc quy dinh cla tiéu chuan
hi¢n hanh ctia Nha nudc;

2. Néi chung, phai nghiém todn cudng do. tinh dn dinh, fién k& cla k&t cidu huge ciu
ki¢n, khi can thigl, phai ticn hanh nghi¢m todn bién dang, nit, nghiéng, trugt, do moi;

3. So dd tinh todn nghi¢m todn k&t cilu hoac cau kign phai phit hgp vdi finh wrang chiu
luce va ciu tao thue 1&;

4. Tac dong va he s6 hidu ting tac dong 1én k&t ciu phai theo gia 1n quy dinh duéi day:

- Qua diéu tra néu gid tri phit hgp vdi ticu chuan hién hanh coa Nha nude “Quy pham (i
trong k&t ciu xay dung” (GBJ 9-87), thi van lay thco quy dinh cila quy pham;

N¢u trong “Quy pham fai trong k&t ciu xay dung”™ (GBJ 9-87) vin chua quy dinh hoic
¢é truomg hop dic biét, thi thue hién theo quy dinh cba “Ticu chuin thong nhat thidt k& xay
dung™ (GBJ) 68-84);
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Khi xdc dinh tdc dong ma k&l ciu gdnh chiu, con phai xem x¢t cde ndi lye phu do céc
nhin t8 bi&n dang k&t cfu va nhan t& nhiét d¢ gy nén.

- Cic hé s6 tac dong hiéu tng va hé s6 16 hop phai 18y gid tri theo “'Quy pham (ai trong
k&t cqu xdy dung” (GBJ 9-87). N&u c6 ¢ s3 ddy di, c6 thd k&t hgp véi kinh nghidm cong
trinh, qua phan tich phan doan xdc dinh gia tri cdc hé s8 trén.

5. Ly gid tri cudng d6 cua vat lidu phai theo cde quy dinh dudi day:

- Né&u chung loai va tinh nang vat liéu phu hop yéu cdu thiét k& ban diu, gia ri cudng d6
vit licu phai 18y theo thict k& ban déu;

- N&u chung loai va tinh nang vat liéu khong phil hop y2u cdu thidt k& ban dau, hodc vt
lidu di bién chit, cudng d6 vat lidu nén 1y theo cée s6 lidu thi nghiém thue 1€ do duge. Gid
tri tiéu chuén cha cudng do vit ligu phai theo cdc quy dinh ¢6 lién quan (Tiéu chuan théng
nhat thiét k¢ k&t cdu xay dung) dé xdc dinh.

6. N&u nhiét d6 b& mat cia k&t ciu be (6ng thudmg xuyén cao hun 60°C, nhiét do bé mat
cta két cdu thép thudng xuyén cao hon 150°C, phai xem xét anh hudng cla nhiét do doi vai
chat luong vat lidu.

7. Cac tham s hinh hoc khi (inh todn kiém fra két cau hoac cdu ki¢n phai 1y theo gid tri
do thuc 1&, ddng thdi xem x&t nhimg anh hudng do bi thuong t6n, an mon, gi, l&ch tim, mal
cat bi giam va nhing bign dang qua nufc cla k&t cdu va ciu kién.

8. Cic k&t qua nghiém todn cha k&t cdu va cdu kién déu phai phu hgp vdi quy dinh cha
quy pham hién hanh tuong tng. a1 vdi cac cdu kién hoac két cdu mia quy pham hién hanh
clia Nha nude khong ¢S phuong phiap nghi¢m todn quy dinh r6 rang hoac sau khi nghiém
todn khé x4c dinh duge do tin cdy cha ching, ¢ thé két hop kinh nghi¢m thyc tién vi tinh
hinh 1dm vide thye (€ cta k&t cau, dung phuong phip i thuyet k&t hop véi thue (€ (khi cin
thigt ¢4 thé thi nghi¢m), tidn hanh phin dodn mot céch tdng hap theo “Tidu chuin thong
nhat thidt k& k&t cdu xay dung”.

IV. Kiém dinh dé tin cdy cia cong trinh nén méng

1. Kiém dinh sic chiu tdi va bign dang ciia nén

Strc chiu 1ai va bién dang cta moéng phai phit hop nhimg yéu cau dudi day:

- Khi chiu tac ddng cua tai trong doc true, dng suat ddy méng khong 1dn hon gid i thidt
k¢ clia ste chiu tai clia nén; ndu chiu tic dong cua tai trong léch tam, tng suit binh quan
cua ddy méng khong 18n hon gid tri thit k& cha stte chiu tai cla nén, dong thoi tng suil
1dn nhat cia vién ddy méng khong 16n hon 1,2 1an gid tri thiét k& cta sdc chiu tai cha nén.

- Cong trinh khong lan ndt hoidc ndt da 6n dinh, ldn khong déu nhd hon do Idn Iéch cho
phép duge quy dinh trong “Quy pham thi¢t k& nén mdng xay dung” (GBJ 7-89), cdu truc
trang xuang van hinh binh thudng. BEi vai cong trinh ma quy pham quy dinb phai nghicém
toan bién dang mong, thi gid tri tinh 1odn cta bién dang khong duge 16n hon gid (i cho
phép cia bién dang mdng, ddng thai méng khong ndn ¢6 chuyén vi do tru.
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2. Kiém dinh do tin cay cita méng

Phai dira vao cdc dang k&t cdu méng, dua theo ndi dung trong dng cia muce V, VL cua
phan nay dé kiém dinh d6 tin cay clia méng.

V. Kiém dinh d$ tin cdy cua cong trinh két cdu hé tong

1. Kié¢m dinh chat lugng vat li¢u cha k& cau hoac cfu kién bé tong

Né&u ¢6 hoai nghi ddi vai chat hreong vat licu cha k&t cau hoae cdu kién hé tong, phai theo
quy dinh dudi day, ti€n hanh kiém tra chédt tugng vat licu, k&t qua cha nd phai phi hgp vdi
nhimg quy dinh clia tiéu chuan wong ng.

- Xic dinh gid tri tidu chuan cia cudmg do vat lidu phai dya vao nhing quy dinh 6 lién
quan cba “Ticu chuan thong nhat thidt k& cua két ciu xay dung” (GBI 68-R4);

- Khi lay miu, khong duoe laim ton bai d&o su 1am viée binh thudmg clia k&t cau;

- Kiém tra cudmg d0 b 16ng nén ding phuong phap khoan 131, siéu am. sing bat niy
hoac cac phuong phap hiru hicu khdc d€ xdc dinh mdt cach (6ng hop, dong thini phai phi
hop vai nhing quy dinb cia ticu chuan ¢6 lign quan hi¢n hanh cta Nha nudc;

- Xdc dinh hign tugng 130 bod cda vat licu bé 10ng ¢d (hd thong qua quan sit mat ngoai,
do dd cacbon hoid vi c6t thép bi gi. Khi can thiét ¢6 thd 14y méu phan tich;

- Xdéce dinh tinh nang co hoce va thinh phan hod hoc cha ¢8t thép trong k&t ciu be 16ng,
phuong phap thi nghiém va k&t qua thi nghiém cta né phai pho hap véi quy dinh cua ticu
chuin hi¢n hanh cia Nhi nude.

- N&u b¢ mat cdt thép han gi hodc an mon 13 rt, nén xem x¢ét ton that cua dien tich hé
mat ¢ot thép, dng sudt tap trung va lue k& dinh. Doi véi cong trinh bi an mon dién hoi hoc

frong dong dida phan tdn hdn loan, nén xem x&t sy 0n hat cha bd phin dé bi gl cua ¢y
thép mdng;

- Ciu ki¢n hoac k&t cau be tong mi chiu hod hoan hoac nhidt tie dong. n€u bé mat cot
thép 10 ra ngodi da mdt di sie dinh k&t viga b tong, (hi tinh nang cba né thuong xdc dinh
hing thi nghi¢m 1dy mau & hién truimg.

2. Tinh todn ki&m fra sde chiu tai cta K&t cu hoac cau kicn b 16ng
K&t qua nghiém todn site chiu tai cta k&t cadu hoac ciu kicn be tong phai phd hap vii
quy dinh cda cong thiac (1.1):
Rly,S =10 (1.1
Trong d6: K - Luyce chang lai cta K& cin hoac cau kién;
S - Hicu ang tdc dong cta K& cau hoac cau kicn;
7 - HE s0 tinh quan trong cta k& ciu.
A Tinh todn kidm ta dat nghiéng va truat cha k&t ciu

Tinh toan kic¢m (ra 14t nghidng va trueot ciia k&t ¢du phai pha hop vdi quy dinh cta quy
pham hi¢n hinh cia Nhi nude.

4. V& nm cho phép cta k& cau hode cau kicn be (ong

VE ndt ela k& e hoge ciu kign be 1ong khong duge vugt nhimg quy dinh dudi day-
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- DO rong coa cic vét nil ngang va xién  ving ¢ cét thép cha chiu lyc, khong duge
vugt qud gid tri cho phép ma “Quy pham thiét k& k&t cdu be tong” (GBJ 10-89) quy dinh.
d6ng thai cn xem xét anh hudng cla cae nhan 18 chua tic dong d6i véi nidt khi kiém tra.

- Khong cho phép ¢6 vét niit doc theo phuong cha 6t thép chinh do c6t thép chinh bi gi
sinh ra.

5. Bién dang cho phép cuu k&t cdu hodce cau kign bé tdng

Bign dang cua k&t ciu hoac ciu kidn bé tong khong duge vuagt qud quy dinh (bang 1.4)

Bing 1.4. Gia tri bién dang cho phép cia két cau hodce ciu kién bé tong

Loai két ciu hoiae ciu kién "Bién dang cho phép

Khung dd ciia nha xudmg mdt tang, vi keo 1/500
Khung nha nhi¢u tang, dim chinh 1,/400
CHu ki¢n mai, san, ciu thang: /,>9m 1,/300
1,2 Tmil, <9m {,/250
I, < 7m 1,200
Dim cdu truc: Chay didu khién biing dong co di¢n 1,/600
Chay diéu khién bing 1ay 1,/500

Nhi nhidu ting dudi tic dong cua Lai trong gio:
Bicn dang ngang gilrta cic ting caa khung h/400
Tong bicn dang ngang cua khung 117500

Nghiéng ra phia ngoai teén mit hiing cua cot diy khung nha | 11/1000;
xudmg mot ting néu /1> 10m, 1/ < 20m

Ghi chu: 1.1, la khdu do tink toan ciia cdn kion: 1 la 16ng chiéu cao ctia cét hode Khimg; h la
chicu cao tang ctia khung.

2. Trong bang la pia tri bién dang theo 6 hop hiéu img di trong thuong xievén. nén trie di hode
cong thém vao gid tri vong hodc non ngiioc cua ché'1ao.

6. DO tin cdy cla cdu tao v licn két cta k&t cau be tong

D6 tin ciy cia cfu tao vi lien k&t cha két ciu he tong phai phill hop theo nhitng quy dinh
dudn day:

- Cau tao cha tdm neo v ¢6t (thép neo clia chi tiét chon sdn phat hyp If, qua kidm tra
khong ¢6 hién tugng khéc thudmg nhu bién dang hoac chuyén vi;

- Mai hin hoac bu long cba diém hién k& phdi phid hgp véi quy dinh cla quy pham 1idu
chuin hién hanh clia Nha nude vi yeu cu sic dung.

VI Kiém dinh do tin civ eiia cong trinh két cdu xay

1. Ki¢m ngzhi¢m cudng do khai xay

M&u cdr do kiém tra cudng dd cta khai xay nén kiém tra true 6idp tai hién teudmyg, cing
¢dthe 1n luen kiém tra cap ofe cudng doO cha vat 1idu va vita xay, gian ti&p tinh todn cudng

3y




do chia khoi xay. Khi cdn thicét, tién hanh kiém tra ti 1& cap phoi vira xay. luong xi mang, do
day clia vira, chat lugng xay cla khdi xay va hién tugng phong hod, an mon cua vat lidu.

2. Tinh todn kiém tra stc chiu tii cha cau kién hoac két cdu xay

K& qua tinh todn kiém tra sdc chiu tai cha cau kién hodc két cdu xay phai phit hgp v
quy dinh cta cong thie (1.1).

3. V&t ndt cho phép cua k&t cau hodc ciu kién khai xay

VEt nit cua ké&t cadu hoac ciu ki¢n khoi xay khong duge vuogt qua quy dinh dudi diy:

- Khong cho phép ¢é vét nitt chiu luc nhu chiu nén, chiu uén, chiu cat;

- Cot doc 12p khong cho phép xuat hién vét nat bidn dang;

- PO rong cua vét nit bién dang cha tudng hoac tudng ¢6 ¢Ot, phai dua vao tinh hinh
thuc t& nhur ching loai k&l cau, yéu ciu st dung, k&t hgp véi bidn dang ¢é 8n dinh khong,
tham khao ndi dung ¢ lién quan ctia muc 5.1 d€ quyét dinh.

4. Bi¢n dang cho phép cha khai xay tuong, <ot

Bién dang cia khai xay tuomg, ¢t khong duge vugt qua nhing quy dinh dudi day:

- Bién dang cho phép cla tudmg, ot nha xudmg don ting, xem bang 1.5.

- Bi¢n dang cho phép ctia tudng, cdt nha xudng nhiéu tang, xem bang 1.6.

- Bi¢n dang cho phép cha nhd xudng loai khéc, ¢é thé tham khio theo quy dinh cda bang

1.5.va 1.6

Bang 1.5. Bién dang cho phép cuia tiomg, cot nha xudng don tang

A Tuomg, cot nha xudng | Tudng, cOt nha xudng
Loai cdu kign khong ¢6 ddm ¢6 ddm Cot doc lap
ciu trac cdu truc

A Y

Gia tri bién dang <10 < 111250 3
hoic nghiéng (mm) <1 < H /12t <10

Ghi chui: 1. H; trong bdng la chicu cao tie chdan cot dén dam cdu 1ruc hode mdt trén cia din
cau ruc;
2. Bdng nav phit hop véi chiéu cao tieomg, ¢t 11 < 10m. Nén chiéu cao tuong, cot H > 10m. chiéu

cdo moi ki tdang thém Im. gid i khéng ché do nghiéng hodc biéh dung ¢6 1hé ting
them 10D,

Bang 1.6. Bién dang cho phép cna tuomg, cot nha xtrong nhicu tang

Loai ¢ilu kién Tmrn)g, tuong ,( ol
' ‘ co ot dac lap
Bi¢n dang cho | PO bién dang hoic nghiéng giita cic ting S 5
phép (mm) Tong bién dang hoic nghieng (0 10

Ghi chi: Bdng nay phii hop véi 1omg chiéu cao 11 < [0m; néw 1 > 10m, thi (6ng chidu cao cie
1idng them Im, bién dang cho phép 6 thé tang 10%
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S. DO tin cdy cla ciu tao va hién k&t tuong, cot

D tin cay cha cdu tao va hén k&t tudmg, cOt phai ph hgp véi nhimg quy dinh dud day:

- Ti 1 chidu cao, chiéu ddy cha tudng ¢t khong duge vugt qué theo quy dinh cda “Quy
pham thiét k& két ciu khai xay” (GBJ 3-88);

- Lién k&t cua tudng, cdt vai dam (chidu dai gdc dam, b trf tAm dém, chi tiét chon sin
va lién k&t cdu tao), lién k&l gitra tuomg va cdt ddu phai phit hgp vdi yéu cdu cna quy pham
hién hanh cia Nha nudc.

VIL. Kiém dinh d tin cdy cta cong trinh két edn thép nha xuong don ting

1. Kiém dinh chat lugng vat licu

N&u can kiém tra chat luong vat 1icu, phai phit hop yéu cau dudi day:

- Ldy miu khong duye 1dm 16n thuong dén an (0an cia kél cau;

- Gia try tiéu chuan cna cudmg do vat lidu nén xac dinh theo cde quy dinh ¢4 licn quan
cta “Ticu chuin thong nhat 1hidt k& ket ciu xay dung™ (GBJ 68-84).

- Da1 vai ddm cdu truc cd chd d) cong tac loal nang hodc dam cdu tryc han ¢é ché do
cOng tac trung binh cdu nang trong luong bang hoac 1dn han 50tén, phai kiém tra tinh chiu
xung kich @ nhiét do thudng, khi cin thict kiém tra tinh chiu xung kich & nhiét dg am.

- N&u k& cdu chiv tdc dong cha nhi¢t do trén 150°C hoac chiu anh hudng cha lic néng
lae lanh, phai ki€m tra mic do tdn that do néng, khi can thi¢t ¢ thé 1ay méau (hi nghi¢m d¢
xac dinh chi ti¢u tinh nang cu hoc.

2. Tinh todn ki¢m tra cudng do, tinh én dinh va siic chiu tai cla mai lién két k&t cau
hoac ciu kién thép

K&t gila tinh todn kiém tra cudmg do, tinh én dinh va sic chiu tai cia maéi licn k&t va do
mét moi cua k&t cau hoac ciu kidn thép phai phit hgp vdi quy dinh cua cong thae (1.1).

3. Bién dang cho phép ciia k& civ hoic cdu kién thép

Bicn dang cua k&t cdu hoie can kien thép khong duge vuet qui quy dinh cta bang 1.7,

4. bd I¢ch cho phép eia kEr can hoae ciu kien thép

o 1ech cua két ciu hoae cau kién thép khong duge vt qua quy dinh coa bang |8,

1.4.6. Bao cio di¢u tra su ¢o

e dap img ydu cdu xir i su ¢d, bdo cdo dicu tra nén bao gém nhimg noi dung chi yeu
dut day:

1. Khdi quét cong trinh: chu y&u gidi thi¢o tinh hinh ctia bd phan cong trinh ¢d {ién quan
dén sy cd;

2. Khdi quit sy ¢3: chi y&u gom (hoi gian xdy ra vi phat hién cia su o6, hién trang cla
su ¢d va tinh hinh phat (ri¢n thay ddéi:

3. Sy ¢d dd duoe xar i chua: 18p hoac che kin bo phan khi¢m khuydt, cde bién phip hao
ve tam thii d€ tranh su co ngdy cing xau di; néu di duoe xir 1i, nhung khong dat diege hicu

qua mong mudn, cing can duge ghi chép ro ring.
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4. Cac s6 lidu do thuc & va cic s0 lidu thi nghigm trong diéu tra su ¢&;

5. Phan tich nguyén nhan sy ¢6;
6. K&t qua kiém dinh d9 tin cdy cla kél cdu;

7. 'Y nghia cua vide xur li sy ¢d.

Bing 1.7, Bién dang cho phép eniia két ciu hodc cau Kién thép

Loai két cau hoac cdu kién Bicn dang
' ) cho phép
Tam: San nhe /150
Cac loal san khac 11200
Gian, vi keo, gia do 11400
Didm dic bung: Dam chinh /400
Cac loat dam khac 11250
Diam cdu truc:
- Dam cdu truc loai nhe va ki€u ciu nang trong hugng dudi 50tan 1/600
- Ddm c4u truc loai ning va kiéu cdu nang trong lugng trén SOtan /750
Cot:  Bién dang ngang ctia cdt nha xudng 11:/1250
Bi¢n dang ngang clta cot ciu din 19 thien H; /2500
Ri¢n dang doc ctia ¢t nha xudng vi ¢ot cdu dan 10 thien 1,74000
Cau ki¢n khung twomg:  Dam ngang dd khoi xay (mat ngang) 1300
Dam tudmg nhe bang thép hinh, xa gd thép 1200
Cot chong 17400

Ghi cha: 1.1 trong bing ta khdau dé cua cau kisn chiv uon; Hy la cao dg i mdr day chan 61 dén
K - - - R > N o . ] . N A R .
ddm can truc hode mdt trén cra gian cdu truc. Dich chuyén cia cot 1 gid tri chuvén dich ngang

Cild Ot ol 1de dong cua 1di trong ngang cia cdu truc [om nhdl.

2. Bdng nav la gid tri bién dang ctia 16 hop hiéu tng 1di trony thitong xuvén, nén trir di hodc cong

thém vao gid tri véng hode uon nguoe ciia ché'tgo.

Bing 1.8, D léch cho phép cua két cau hodce cau kién thép

Lol k€&t ciu hode ciu kién

bo 1ech cho phép

Khung cira s& mai, vi k&o, khung & hf250
1Smm
b6 cong cia cdu Ki¢n chiu nén dai vai mit bang chiu lye chinh 71000
10mm
bd cong cua dim dac bung 1/660
b 1ech ena im duomg ray ciu true d6i vai true ddm cau (ruc 10mm

Ghichii: 1. Néw c6 hai chi tiéu, dén khong divoc vieor quea guy dink;

2. Trong bang: h la chiéu cao clia klang cia s6 mdi, vi kéo hode khng dé. 1o chicw dai i do

cud thanlt chivenén: 1. 1a khaw do dam.

37




1.4.7. Khao sat hién truong trude Wae xir li

T& chdc cdc nhan vién cta nhiing don vi ¢6 lién quan nhu thiét k&, thi cong tién hanh
khio sat thuc dia hign trudng sy c6, trong di€ém la x4¢ minh cdc ndi dung ¢6 lién quan clia
héo cao diéu tra sy ¢8, ngoai ra con cin phai chd y nhifng diém dudi day:

1. Kiém tra ki xem con vin dé gi khang;

2. Xem x&t nguyén nhan truc tidp ctla sy ¢d, xdc dinh (inh chat cda su cd;

3. Ghi chép cdn than noi dung di ki€m tra, khi can thiét cin chup 4anh, quay caméra.

1.4.8. Xiac dinh phuong an xu ki

Phuong an xit I{ sy c6 chat lugng phai duge xdce dinh trén co s& bdo cdo didu tra su ¢d,
k&t qua khao sit thyc dia va tinh chit sir ¢d da duge xdc nhéan, cling vdi yeu cdu cia ngudi
st dung. Nhimg su ¢8 cung loai vi cuing tinh chat thong thudng ¢6 thé dung nhimg phuong
An xu Il khdc nhau. Néu sdc chiu tai cha két cdu hoac cdu kién khéng di, cé thé dang nhidu
phuong 4n x{ 1i nhu ha tai cho k&t ciu, hodc thay déi cdu tao cha k&t cfu d€ 1am gidm noi
luc cua k&t cau, hodc gia cudmg k& cau, ma trong mai mot phuong dn xir I lai ¢6 rit nhiéu
phuong phép xir 1f (xem muc 1.5). Khi chon phuong 4n xit 1f, phi t6n trong cdc nguydn tac
va yéu chu cta muc 1.3.2, dic biét phdi chd y didu kién thue & cla cong trinh (tinh hinh
thuc t& clia cdng trinh, tinh niang do duge thye (& cha vat lidu, tinh hinh thyc 1€ cba cdc tic
dong), dé dam bao cong téc x{r 1§ tién hanh thuan lgi va ¢6 hidu qua.

1.4.9. Thict ké xar li su ¢o

Thidt k& x 1i su ¢d phai chid y nhing muc dudi day:

1. Thi&t k& xtt If sy ¢& phai theo cée quy dinh cta quy pham thi€t k& ¢d lién quan;

2. Thiét k& xu 1i, ngodi chon bi¢n phdp ciu tao hop Ii va dya theo nhimg tic dong thuc &
trén k&t ciu é&n hanh thidt k& tinh todn cdc mat nhu sic chiu tai, cong nang sir dyng binh
thuomg, con phai xem xét tinh kha thi cia thi cong va phuong phdp thi cong, d€ dim bio
chét lugng va an toan xar li.

3. Thict k& xir 1i cln ¢ ban v& thi ¢ong, ndi dung ban v phai dap tng cic ydu cdu sau:

- Lap du todn ban v€ thi cong;

- it mua vi cung cap vat lido, thicét bi; pia cong cac thiét bi phi tiéu chuén;

- Thi cong xay lap cong trinh.

4. Thiét k& xt If su ¢& nén chd y dén anh hudng cta mdi ruedng xau @ not ¢6 két cau,
nhu cdc nguyén nhin nhidt do cao, xam thue, déng bang, chin dong gay nén t6n that cho
k&t cau; thay déi nhict do tam nit k&t cau va tham dot, déu phdi dé ra nhing cach xu Ii
twong Gng trong thidt k& xi b, trdnh su ed lad xay ra o nita.

1.4.10. ‘Thi cong xar li su ¢o

Thi cong x¥ Ii sur ¢& phdi tidn hanh theo cic quy dinh cba tidu chudn, quy pham ¢ licn
quan va yeu ciu thict k&, dong thoi phai chd y nhimg did¢u dudi day:

1. Chat lugng vat licu dang xir 1f phai phu hgp véi quy dinh ctia ticu chudn ¢6 1ién quan.
Vit ligu phiec hop chon ding, nhu be 16ng chat déo, bé tong nd, be (dng phun, vat licu vira
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hoa hoc, chit k&t dinh, ddu phai ti€n hanh thir trude khi thi cong, dong thai kiém nghi¢m
tinh nang co hoc vat 1f thye (&, dam bao chat lugng xi 1f va thudn 1gi wong thi cong.

2. Kiém tra lai thuc trang su c& mot cach can than, dong thai ding cdc cdch xt If tuong
ang. Trong thi c6ng x& If su 6, ndu phat hién tinh hinh su ¢6 va ndt dung cua bio cdo diéu
tra khdc nhau nhiéu, phai ngimg thi cong, dong thdi cung don vi lién quan nhu thiét k& fim
céc bién phap phu hgp, sau dé mdi thi cong. Trong thi cong ndu phdt hién phan cong trinh
khust cta k&t cqu e khuydt tat nghiém trong, ¢6 thé gay nguy hai cho an toan két cdu, phai
1ap wic dung cic bidn phip chéng d3 thich hygp, hodc nhanh chéng so tdn ngudi lam & hién
truong.

3. Lap mot cdch cin thin phuong 4n thi cong va thidt k& t8 chidc thi cong, d& ra nhing
bign phap cu thé d6i véi cong nghd thi cong, chit lugng, an todn, déng thot ban giao ki
thuat can than.

4. Tiang cudmg kiém ftra thi ¢cong, nhu dua vho gquy dinh cia quy pham ¢ lién quan d@
kiém tra chat lugng nguyén vat licu, ban thanh phim, cutmg d6 be 16ng va vita cung véi
chat luong cdc thao tac thi cong. Trong d6 dac bigt chi y kiém tra chat lugng cdc nut va
licn k& giita bd phan mdi va bo phan ci. Kiém tra chdt lugng phai bat dau tir khau chuén bi
thi ¢cong, cho dén khi hoan cong nphicm thu, kip thin x& 1{ cong trinh khuat va ghi chép
nghié¢m thu trung gian can thidt.

5. bam bao an todn thi cong. Nhan t& khong an toan (rong hién trudng sur ¢d ¢ rit
nhidu, cong thém nhimg nhan t& nguy hiém mdi nhu thdo d cye b hodc duc phd ma viée
XU L cin phai lam. Ngodi ra vat lidu ding d& xir 1i ¢ khong it ddc 16 va tinh théi rda, vi vay
trude khi xtr If sy ¢0 phai 1ap bi¢n phap ki thuadt an toan va bao hd lao dong tin cdy, trong
qué trinh thi cong phai chap haoh trigt d&.

1.4.11. Nghiém thu cong trinh va kiém nghiém hi¢u qua xir Ii

1. Nghi¢m thu cong (rinh

Sau khi hoan thanh cong tde xir If su ¢d, phai dua theo nhimg quy dinh cia quy pham va
y&u cdu thi¢t k& ticn hanh Kiém tra nghi¢m thu, dong thivi 1am cdc thi tye ban giao 1ai licu
nghicm thu.

2. Kid¢m nghidm hicu qua xar {f

D& dim bao hi¢u qua cla xi 17, pham nhitg cong vice xu ki ¢6 icn quan d&€b an toan st
dung nhu stie chiu i cia k& cau v tinh nang quan trong khdce, (hudmg phdi 1am cic cong
vi¢e thi nghiém va kiém nghié¢m can thi¢l. Cic cong vice kiédm nghi¢m thong thudng £6m
¢é: khouan 161 1ay mau be tang d& kicm tra tinh dac chac va hic¢u qua chen vét nit, hoac
Kicm tra cudmg do thye 18 th nghicm tai trong k&t cauz kiém tra moi han hodc chéat luong
b&n trong clia k&1 cdu bing séng sicu am; Kiém (ra o ri tham cic cong trinh nhu be, thing,
két chita nude.

1.4.12. Két huin xar li su ¢o

Tat ca sy ¢d sau khi phiin tich xir i, déu phai ¢4 két ludan biang van ban rd rang. N&u co
yeu ciau dic bidt dai vai thi cong cong trinh GEp theo, hoac ¢6 diéu kién han ch& nhat dinh
doi vai str dung cong trinh, cimg déu can phai d¢ xudt 1o ring trong k&t fuan.
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1.5. PHUQONG PHAP XU LI THUONG DUNG VA PHAM VI SUDUNG

1.5.1. Xirli bé mat

XU If b& mat chit y&u ding cho viée stta chita b& mat cong trinh, phuwong phap thutng
ding ¢6 bén loai:

1. Sia chita bé mat: vi du nhu stta chita td, rdng, bong, bién mau cta 1dp trang tri.

2. Bit cdc vét nit: nhu cde vEt nidt co ngdt nhiét do caa bé tdong hoac khéi xay, dung via
xi ming hodc vira xi ming cit d€ sita chita b& mat.

3. Bao che bé mit: nhu khuyét 1at bé mat anh hudng dén ngoai quan, ma hidu qua sura
chita khong dugce tat, thong thudmg x( i bang cdch tang thém 1dp che phi trén b midt.

1.5.2. Sira chira cuc bo

Stta chita cuc bd chl y&u la stra chita cdc khuydt tat cuc bd xuat hién o két ¢cdu hoac ciu
ki¢n, tic dung cia nd ngoii stra chira ra con ngan ngira khuy@t tat xuvat hién trar lai, ¢6 khi
con ¢d tace dung tang cuomg cho k&t cau, thong thudmg ¢ may loai dudi day:

L. Chen lap cdc 16 hong: vat licu k&t cau hoac vat licu 1ién két thudng xudt hign 16 rong
trén b& mit trong thi cong, sau khi v& sinh, chin 1ap bd sung. Nhu 16 rdng be tong sau khi
loai bo phin be t6ng xap, diing be tong ¢6 mac vita cao hon mot cdp d€ chen, hoic ding be
16ng keo d€ chen.

2. BG sung ¢6t thép ngim vio vél nint: nhu sau khi khéi xay bi ndt, chén cot thép trong
khai xdy dé sita chita.

3. Chen v&l nit bing cot thép dng sual rude: sau khi cau kicn be tong nift,
khoan 18 theo phuong thing géc véi vét ni, lap dat bu 1ong, stta chita theo phuong phép
dng sudt trunde.

4. Phun vira vao 18 rdng vi v& niit: 16 rdng hén trong k&t cau bé 10ng, hoic be tong, khai
xay sinh ra v&t n, ¢ thé dung phuong phip phun vita, vat 1i¢u phun vita ¢6 thé diing xi
mang hode cde vat lidu hod chit

5. BO sung chi G&l chon sin hoac dé cic 16 chita: doi vai chi tiét chon san hoice cde 16
chira d& s6t hoic sai vi (e trong thi cong, cin bd sung theo yéu ciu cia ban v& thict k&

6. Cdc x 1f kbhde: k&t ciu (hép hode iép didm cia dang lap ghép hoac moi han trong 6t
thép, xuilt hi¢n cdc sal s6t nhu kich thude hin khong d. 8, kep viy han, mai han bi ni,
vt han chdy, han 16i, cin phai hin bo sung hoidc cdc bién phap sira chita cuc bo khic.

1.5.3. Chixa vi tri bi léch

Chita 1a¢h vi trf chd y&u dung cho méng, k&1 c¢du hodce ciu kién, chi iét chon san, cho
d¢n toan bo cong trinh, x1r 1{ su ¢0 1¢ch vi trf, bidn dang, phuong phap thuong dang c¢é may
loat du® day:

1. Khoi phuc bing may: bao gdm méng bi iéch vi ti, ding kich day din hoac cau dich
d&n vi irf chinh xdc; tutmg ¢ot hoice cong tinh bi nghicng, dung may kich hoac kéo thang.

2. Stra chira dan trong thi cong: nhir ¢ot khung dé ai chd ¢é do 1ech 1on, qua kidm tra
thay rang khong anh huimg d&n an toan cia k& cau, ¢6 (h¢ stra chira ddn trong cong doan
tht cOne sat
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3. Chita léch trong x I nén: phuong phap diung dé€ xir If nén, nhu gidm ldn nén
hodc dién chinh nén ldn khong déu, dé dat dugc muc dich sira chita 1&ch cho cong
trinh. Xem 1.5.4.

4. Md rong moéng hoic cdu ki¢n: nhu mdng sai 1&ch vi tri, dung phuung phap md rong
mong, 1am cho k&l ciu bén trén vin ¢é thé lién k&t theo yeu ciu cha thidt k& Néu k&t ciu
hoac cau kidn bén trén 1¢ch vi trf khong 19n 1dm, cing ¢6 thE md rong kich thude ciu kign
dé dat dugc muc dich chita igch.

5. Tang chi ti&t lidn k&t: nhu trong ché tao, lap dat cdu kién dic sdn sinh ra sai l&ch
tuong d6i 1m, cau tao licn k&t cia tidp diém khong dat duge yéu cau thiét k& hoac quy
pham quy dinh, 1dc ndy thuimg ding phuong phdp tang hoac lam to kich thuge ticn k&t dé
xu li.

6. X If vi tri bu long chan bi [&ch: néu [&ch khong [6n, thuong dung phuong phdp nan
din, n&u l&ch tuang d6i 1dn, thudng chon lai hoac ding bu long ¢ d& 1am chan nco, sau khi
han thém thép hinh, rén thép hinh han lai bu {6ng mdi theo dang vi teil.

7. X Ii khic: k&t cdu dang lap phép néu sai 1éch qua 1dn ¢6 thé d6i thanh dé tai chd; do
nghiéng cda vi k&o vugt qud quy dinh, ma slfa chita khé khan, ¢6 thé diang phuang phédp
tang chdng dé xir li.

1.5.4. Ki thuat thay déi nén méng

K7 thudt thay déi nén méng ¢ may loai dudi day:

1. Lam mdéng sau thém hodce rong thém: muc dich 13 d€ tang site chiu (ai cta méng:

2. Thay bang coc: bao gdm coc b tdng dic san hodc coe nhéi, coe g8, coe dng thép,
cung vai cde loai coe lam chat dat nhu coc voi dat, coc vol, coc cét, coce d4.

3. Thay bang bom vira: véi vat licu phun kbhdc nhau ¢6: phuong phdp silic hod, xi mang
silic hod, gia ¢0 dung dich kiém, hén hop dich kiém. Dua vio cong nghe khic nhau cda
phun vira ¢6 nén khi, nén dich, phuong phap dién hod hoc, phuong phap phun vira cao dp.

4. Ki thuat stra chita: ¢6 (he chia thanh ba loat:

- Stra chita cudng bic xudng: nhu gia tai, coc nco gia dp, ha muce nude, bom nudc, thodt
nude hoae dao dat (cit), ciing véi phuong phap foai bd dng sudt nén;

- Sira chira kich 1én: nhu coc nén tinh kich 1én, dam da kich 1én;

- Nén coc dao dat: mot phia cda cong trinh nén coc, phia kia dio dat, diu chinh 16n
khong déu;

5. Phuang phdp stra chita khde: cic bign phip tong hap stra chita nbu thodt nudée, chong
da, giam (at trong, ting cuong bio vé mai.

1.5.5. Xiur li sy ¢6 mong coc

Chi yéu xtt If sy ¢d chat lugng coo ddng, coc nhdi, coc nén chit, cic phuong phap
thuong dung ¢ miy toar dut day:
1. Ba sung coc: cic sy cd nhu mii coc chua det dén 19p dat chiu lue do mai coc theo yéu

chu thidt k&, hode do sdu cha coc xuyén vae dit rd rang khong du, hoac @) Lech vi of cia
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coc qud 18n, hodc 1éch theo chidu ding cla coc nhdi qué 168n, thudng xi li bang céch & khu
vuc gén coc cb su ¢6 b8 sung mot cdy hodc mot s§ cdy coc, ¢d lbc con md rong dai clia
mong, coc.

2. Thay d6i cong nghé déng coc: coc hodc 6ng coc khong chim dén do sau thidt k¢,
thudmg x& If bing phuong phédp thay déi cong nghé déng coc. Nhu coc nhdi chim 6ng bing
chdn dong khi dng coc xuyén qua tdng cdt min, ¢6 th vi hidu img nén cha tdng cdt min ma
IAm cho 6ng coc khong thé xudng duge, d6i vdi dang mii coc md b thé sau khi rit dng
nhdi 20-30kg nude, lai chdn dong dé chim dng; d6i véi miii coc dic sin, ¢é thé sau khi tam
dimg 2-3h lai tiép tuc cho ha coc. Nhu dudng kinh coc nhdi bi thu lai, xit If bang cdch déng
lai. Nhu coc dic san khong chim xuéng duge, déi ding phuong phép bia coc 1dn déng thap
dé déng. '

3. V& sinh can ling, nén vita nhdi chit: kiém tra ddy coc nhéi thay chiéu day can hoac
dit x6p cb chidu day vuot qua quy dinh clia quy pham, cé thé diing 18 kiém tra hoac khoan
18 méi sau dén diy 18 coc, ddu tien diing 6ng 16ng ¢ dng trong va Gng ngodi ép nudce vao
vdi 4p luc 0,4-0,6MPa, d& 1am sach cin lang dudi ddy coc, sau d6é dung vita xi mang 1:2 &p
vao ddy coc vdi ap luc 1a 0,4-0,6MPa, ti€n hanh mat s6 1an, cho d&n khi toan bo &p ra 1a
vira xi mang (hi dimg.

4. Nén tinh: sau khi thinh coc, phat hi¢n sic chiv (ai ctla coe don thidu tram trong, ¢6
khi ding phuong phap nén finh nén coc dén dg sau can thid¢t. Nhu ¢d noi dang phuong phip
nay xu If hang tram cay coc ¢d sire chiu tai khong da, dat duge hidu qua (uong doi ot

5. Gia ¢f dai coc ciia méng: nhy sic chiu (ai ctia modt 30 coc ¢6 van d&, ¢6 lde phii xir 1
bang phuang phdp gia ¢6 dai coc.

6. Cic phuong phap khic: nhu giam (ai trong cia k&t ciu ben trén, trén mat tang dut
cling 1dm san ¢é khung d&, &é giam nhe tai trong 1dp dat; loi dung coc va nén thién nhi¢n
cung tic dong; 1am lai cdc coc voi dit ¢é chil lugng khong dat y@u ciu.

1.5.6. Chong tham, bit ro ri

Chu y&u ding dé xir Ii tham cong trinh, phuong phap thuimg ding ¢é mdy loai dudi day:

1. Sira 1ai cdc sai s6t: nhu mat nromg bi vod i thim vi miit do thay déi nhidt do, ¢6 thé x Ii
bing duc vd chdn v&t nin, vat 1icu cd the dimg hod chit, keo chén xay dyng, amiang chéng
tham, xi mang pdlime chong thim.

2. Bom vita bit ro ri: nhu cong tinh ngam bi thim, thudng dung phuong phap bom vira
xu li.

3. Tang ldp chong thim: nhu mdt tdmg hode mdi bi 1o el tham, ¢ thé xt I 1op chang
(thim hing phun nhidu 1&p vat Licu chéng thim 180 1dp vai sai thuy tinh, cang ¢6 1he dimg
them 13p xi mang Tudi thép d¢ xir i

4. Tang cuomg kha nang chdng thim caa vt 1i¢u k&t cdu: nhar bom vita dp lue vao trong
be tong, A€ nang cao do dac chic v kha nang chng tham.

5. Loai trif ¢de nguyen nhan gay thim: nhu dung bi¢én phap thodt nude, din wude d& loai
bo ngudn nudc; tang 1dp cdch nhi¢t tren mai ¢é v& ndt nhic¢t do. sau khi loai bo kha ning
¢ thé lai bi ndt clia mai, tidn hanh stra chita khoi phue chéng tham.
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1.5.7. Thay déi cong nghé thi cong

C6 thé dung cic cong nghé thi cong dudi day dé xir If su ¢a:

1. Thay déi cong nghd kéo cing dng sudt trude: nhu khi be tdng clia thanh dudi vi keo
mai g sudlt trude kéo sau ¢ van dé chait lugng, dé gidm nhe ing suft nén cia mat cat he
tong thanh dudi khi kéo cang, cé thé ding bién phdp kéo cang timg dgt, nghia 1a kéo cang
mot phin c8t thép & vi tri nam ngang clla vi k&o, sau d6 dung dimg vi kéo kéo cang phin
c6t thép con lai.

2. Diéu chinh gi4 tri ing sudt trudc: nhu 18 chira sdn clia vi k&o bi 1éch, d€ tranh khi kéo
cang xudt hién uén xién qua ldn, cé thé didu chinh luc kéo cang clia mdi thanh (hoac mdi
b6) c6t thép, d€ gidm nhe uén léch tdim. Nhung cdn chi y dng suét kéo cing sau khi didu
chinh khéng duge vugt qud dng sudt khong chd, dng gid tri dng sudt trude vin phai gid
nguyén khong déi.

3. Stra chita san cong tdc vian khuon trugt bi van 1am sai vi tri: thudmg x& {f bang phuong
phip didu chinh hanh trinh cta kich, phuong phdp din bing sdi thép, phuong phéip dan ti
kich, phuong phap nghiéng sin cong lac, phuong phép tang tai trong dé chira lech.

4. Sira chita sin cha cong trinh nang san chénh 1&ch cao thap va ¢é chuyén vi ngang:
Thong thudng nang lai san, diéu chinh bang dém thép hoidc ném g4.

5. Phuong phap x{ li giéng chim bi nghi¢ng, nit: thong thudng xir If bang phuwmg phap
diéu chinh bién phap chim, khéng ch& do 1&ch chim.

1.5.8. Giam tai trong

Chi y&u diing d€ xi If sy ¢6 sdc chiu tdi cda ndn méng, két cdu hoac cdu kidn khong di,
phuong phap thong thudng c6 mdy loai duéi day:

1. Lam rBng mat dit (Ang dudi: loai b dit 14p, giam nhe tdi trong nén.

2. Gidm nhe ty (rong cha k&t cau: nhu d6i tudng gach hoidc tudng be t6ng thanh tudmg
ngan nhe; mai be 10ng ¢t thép ddi thinh mai ngéi amiang thép nhe.

3. Cii thién didu kién st dung cong trinh: nhu ngén nglra bui tich ty trén san qud nhidu.

4. Thay ddi cong dung cong trinh, gidm nhe hoat tai.

S. Hop I st dung cdu kién ¢é khuyd tat: nhu 18y cAu kién ¢6 khuy&t tat st dung & doan
dau cong trinh, hodc & khe co gian.

1.5.9. Thay d6i phuong dn két cau hoic cdu tao dé giam bét néi luc

Muc nay thong qua phuong phap thay ddi ciu tao k&t cdu hoac so d6 tinh todn dé dat
duge giam bét ndl luc coa k&t cdu, chi yéu ding dé xir If sy ¢6 sitc chiu tai khong di,
phuong phdp thong thudmg ¢6 may loai dudi day:

1. Tang diém dd: vi du cdu kicn chiu uén nhu ddm san, sau khi tang thém diém dd hoac
cot chang, khdu do tinh todn giam di, déng thi k&t cau (inh bicn thanh k&t ciu siéu tinh,
nodi lue giam di mot céch 3 rot.

2. Tang thém cfy chang: vi ko, cot, (udmg tang thém ciy chéng, cOt 4, dicm da, gidm
chicu dai tinh todn cta cdu kién, nang cao khd ning chiu tai va tinh n dinh cla k&t ciu.
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3. Tang th&m k&l cdu ha tai: nhu dudi san, mai ting thém thép hinh; dudi dim tang thém
ddm dd hoac néu sdc chiu tai cta khung, tudng, cdt khéng du, tang thém tudng cdt phu
hodc cot dge 1ap.

4. Thay d6i cfu tao clia nit: ciu tao nit cia vi k&o thép va cdt thép, ¢Ot va mdng, déu c6
thé thay déi néi luc cha két cau.

5. Thay d6i phuong 4n két c&u: nhu trong két ciu khéi xay, xay thém tudng ngang trong
phong khong gian 16n, thay phuong 4dn dan héi bang phuong dn cing; nhu mot phia cua nha
két cdu diy khung md rong nha theo phuong an cing, cong trinh ci c6 thé khong thict k&
tinh todn theo k&t cdu diy khung, do dé ma giam duoc ndi luc.

1.5.10. Bo sung gia cudng

Chu y&u ding xu H su c8 k&t cu hodc ciu kién ¢4 stc chiu tai khong du.

§. Phucong phdp b6 sung gia cuong

1. Phuong phdp md rong tiét dién

Hau nhu gia c& d6i vai tdt cd k&l cdu hodc ciu kién déu thuomg dung phuong phip nay.
NE&u k&t ciu be 16ng hoac khdi xay cdn md rong tict dién, ngodi nhimng phuong phép cén
ding, con c¢é thé dung phuong phéip phun 16p b tong hoac 19p vira, licn k&t giva 1dp gia
cudng hinh thanh tir dé va k&t cau ¢l twong déi tin cdy, ndu 1dp gia cudng tuong d6i day, cé
(hé phun bé tong; néu chidu day trong ddi mong, cho phép ding vita. Khi phun 16p bé tong
twrong d6i day, thuomg dat mét 16p 1udi thép, néu 16p phun day han 75mm, ¢6 thé dung hai
1Gp 1udi (hép, Kich thude mat [udi thép thudng 1a 50~75mm.

2. Phuong phép t8 hop két cau

Dung hai loai vat 1idu khdc nhau tao thanh mdt két cdu mdéi la mot trong nhimg phuong
phéip thudng dung d& tang cudng pia c6. Nhu phia ngodi két cau kh6i x4y bao bé téng cot
thép hoac thép; bén ngoai két ciu bé tong bao thép; sau khi hai dau tudng x4y bd tf ludi
cOt thép hoac thép hinh, lai lam thém ldp vita hoac bé tdng, tao thanh “tudng kep tim™; hon
xung quanh ciu ki¢n két cau thép sau khi d6 bé tong tao thinh c4u kién thép ciing-b tdng.

3. Phuong phdp dan tAm thép

Phuong phdp gia ¢6 nay phit hgp véi cdu kicn chiu uén thong thudng chiu tac dong cua
tinh fyc, cudong do6 bé tong cao hon C15. N&u kha ndng chiu tdi cia mat cit ngang cla cau
“kien khong di, ¢é thé (i€n hinh gia ¢§ bing cach (rén bé mat cha vang chiu kéo ddn tam
thép; ncu kha nang chiu tai cha mat cat xién cha cau kién khéng du, c6 thé tidn hanh gia co
bang cach ddn tam dai hinh chi U.

4. Phuong phap phun vira

Néu bén trong cia be tong khéi 1dn khong dac chic, thudng idn hanh gia ¢ bing cich
phun via dp Iyc. Néu k&t cau b tong cd vél nit, d€ khoi phuc tinh ddng nhat va cong naug
st dung, cing c6 thé dung phuong phap phun vira d& xir 1f, nhung déi véi vét miit ¢é muc
chiu tai khong di, ngodi xtr 1f bang phun vita, con phai ding cdc bién phap gia ¢6 tugng
tng khac.
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5. Phuong phap tang thém c6t thép

Né&u cau kidn ba tong ba trf khong dit ¢6t thép, cé thé ticn hanh gia c6 bang cach duc bo
16p bao v&, ba tri thém cdt thép, ddng thdi sau khi han chac v6i ¢6t thép cd. lai khoi phuc
16p bao vé. C6 lic cdn diung phuong phap gia cd bang cdch tang day dai thép, d¢ gia ¢o nit
m ¢Ot thép cha cot, khung dat sai vi trf nghiém trong; dung ¢ot thép xoan 6¢ cudn cot de
gia ¢6 cOt be tong.

6. Phuong phdp gia cuong lién két

Né&u sitc chiu tai cta lidn k&t cha cdu kign hodc didm nit khong di, dua vao ching loai
va dac trung clia k&t céu, 14n lugt diing cdc phuong phép gia cd sau: gia cudng lien két cua
ké&t cAu thép dung dudng han dai hon, day hon; ting bu 16ng hodc dinh tan lién két, lic cin
thidt cdn tang kich thudc mat cit va chidu dai bo phan lien k&t; k&t cdu be tong lap ghép
dung phuong phép tang dién tich phén lién k& va m& rong kich thude noi 1iép phan do tai
chd hoac nang cao cudng dd be (6ngp.

7. Ning cao kha nang chang 1at

Nhu & ddu ngam cia k&t cdu cong xOn tang tai trong nén hoac tang cudng lién ket véi
cde clu kién khdc; tuong chan dat tang thanh nco, nang cao kha nang chong lat.

8. Tang thém gian phuy

Nhu tang thém gidn dudi ddm thép, nghia 13 ding ddm ci 1am thanh trén, thanh bung va
thanh dudi 1ang sau, ¢6 thé nang cao kha nang chiu (ai rat nhiéu.

9. Phuong phdp tang thém dai tim thép

Ong khéi gach xay hodc be tong ¢é vél nit didng, thudng gia ¢d bang phuong phap nay.

1. Nhitng diém cdan chit $ trong thiét ké'va thi cong bé sung gia crong

Thi&t k& va thi cong b sung gia cudng cAn chi y nhimg diém sau:

1. Kiém dinh chinh xdc déi véi cdu kién cii, d& xdc dinh xem ¢6 thé ding diroc kKhong va
t1 1¢ sir dung.

2. N&u phan b6 sung gia cudmg sau ctng chiu ai véi k&t cfu hoac cdu kién ci. thuong
16n tai hién tugng (g suat kéo theo, vi vay trong thidt k& phai xem xét mot cach thich ding -
hé s0 khdu trr cuomg do.

3. Bi¢n phip x{ [i chinh xdc cdu tao 1ién k&t k&t cdu ¢l va phan gia ¢6, dam bao cho
ching cung tam vig¢e. Nhu duc xOm bé ong cd, rlta va tudi dam nudc; 1a‘iy sach son, gi cua
K&t cau hoae citu kicn thép ci.

4. Dung cdc bign phdp bao vé thich ddng doi véi k&l ciu hodce cau kicn ci. Nhu chang
dd tam thoi, khone ché i trong giai doan xi 1i, quy dinh phuong phdp va yéu ciu thio do
cuc bd.

5. Sau khi quy dinh 15 rét bd sung gia cuding, dé ra thoi gian cho phép gia tai vd vic yéu
cdu khéc.

1.5.11. Nang cao tinh dong nhat cua cong trinh

Cha yéu xir 1i doi véi cde gian rong 1dn, hodc tinh déng nhat ddi «§i nhi thong thuding
sau kht bi hu hai, pbuong phiap thueong dung ¢d may loai sau:
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1. Tang cot ciu tao cho be tdng cOt thép;

2. Tang céc ddm vong cho be tong cdt thép;

3. Tang cac thanh bu 16ng kéo;

4. Dung, cdc ddm cao ¢6 vich ngan, ning cao tinh déng nhat cho k&t cdu khung;

5. Tang cAy cht‘)’né cho vi keo, mij;

6. Tang 18p bé 1dng d6 lién cho san m4i;

7. Tang thém cédc tudng ngang ¢ da do cimg d6i vdi cdc gian khong gian 1dn.

1.5.12. Cac phuong phip xir li khac

Céc phuong phéap xir li khic thudmg ding ¢S mdy loai sau day:

1. Sia d6i thi&l k&: nhu thay d6i dang k&t cdu; tang thém dém didm & dudi ddm 16n cua
két cdu be téng-pach; chuyén ddi vét nint trén tudng gach thanh khe co gidn; thay déi lép
cdch nhi¢t gir Am va cdc cdu tao kién tric khéc; stra cdc gian phong 1én cia tdng dudi
thanh cic phdng nhd, thay ddi dudng truyén lyc cla két ciu.

2. Loai bd cuc bd phin xay dung ndng: ngodi cidc phuong phip thudmg ding loai bo
phdn x4y dung nang, con cé phuong phap kéo sau trong ciu kidn dng suit trude, thay doi

cot thép khong dat yéu cdu hoac ¢ su c6; thay d8i cuc bd sau khi chéng d& tam thoi ket
cdu bén trén, nhir thay ddm ddi cit.

3. Giam c4p c4u kién dic sin d€ sir dyng.

4. Lagi dung cudng do cudi ki cua bl tong.

5. Méng thiét bi chan déng qué )én, tang trong luong.

6. Dung phuong phdp xir If nhiet cai thien di€ém han dién c6t (hép cé thé xdy ra don dut.

7. Xéac dinh cudmg d6 thuc t&€ cha vat li¢u, ddng thdi dua theo didu kién kich thudc, tai
trong thuc t& cha k&t c4u, (i€n hanh phan tich tinh toan kiém tra, dé xuét cic co sd xu li
khong chuyén mén.
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2. Ki THUAT BO KIEM TRA

2.1. PO KIEM TRA CUONG PO THUC TE VA TINH NANG CUA VAT LIEU
KET CAU

N6i dung chi y&u ctia do kiém tra cudng do thuc t& vi tinh nang cha vat lidu két cdu
trong cong trinh xay dung bao gém:

1. Do kiém tra cdp cudng do bé tong trong k&t cdu be tong c6t thép, do kiém tra cudng
d6 c6t thép va xic dinh dng suét thyc t&€ cha cdt thép;

2. Do kiém tra cip cudmg do via xay, gach, kh6i xay trong két cdu xay va do trang thdi
ttng sudt thuc t& cha khéi xay;

3. Phan tich hod hoe tinh nang vt lidu bé tong va vat licu thép.

Phuong thitc do kiém ftra thudng diang la do kiém tra tai chd khong phd hoai & hién
trudng c6ng trinh va 14y miu cuc bé nira phé hoai & hién trudng cong trinh dua v& phong thi
nghiém dé thi nghiém.

2.1.1. Po kiém tra cuimg do bé tong tai hién trudong

Trong qué trinh xUr 1 su ¢ chat lugng cong trinh, phuong phip do kiém tra cudmg d¢ be
tong cba két cdu & hién wudng b thé chia thinh phuong phap khong phd hoai va phuong
phip nua pha hoai.

Phuong phap khong phd hoai [y moi quan h¢ tuong quan gita lugng vat 1f nao dé v
cudmg d6 tiéu chudn cla bé t6ng lam chd dua chinh; véi tién dé khong 1am hong két cdu, do
dugc mot s§ dac tinh vat 1i cia bé tong, dong thdi dya vao méi quan he tuong quan tim ra
cudng dd chiu nén cua b téng (cap cudng d6). Thudc loai phuong phdp nay cé: phuong
phdp bat nay, phuong phdp siéu am, phuong phédp téng hop siéu am-bat ndy, phuong phip
vét hin bé mit, phuong phép chin déng, phuong phip chi€u. Hién nay, Trung Qudc da bicn
soan cac (iéu chudn nhu “Quy trinh ki thuat cGa phuong phdp bat ndy ddnh gid cudng do
chiu nén cha be tong” (JGI23-85) va “Quy trinh ki thuat ctia phuong phip téng hgp sicu
am-bat ndy do kiém tra cuong do be téng™ (CECS 02: 88).

Phuong phdp nita pha hoai 1a 18y miu truc ti€p trén k&t cfu d€ thi nghiém hodc thi
ughie¢m phi hoat cuce bo vdi diéu kién khong dnh hudng (6i sdc chiu tai cla két cauy, cin ci
vao két qud thi nghi¢m dé xic dinh cudmg do hé 10ng (cip cudng do). Thudc loai phuong
phidp nay c¢é phuong phdp khoan 13y 18i, phuong phap nhd, phuong phiap (uét va phuong
phdp bé gap. Hién dd ¢6 tiéu chuan Nha nudce “Quy trinh ki thuat khoan {4y 13i do kiém fra
cudmg do be 1ong” (CECS 03: &8) va tidu chuiin nganh clia Bd budng sat “Phuong phap thi
nghiém rit kiém tra cudmg dé be t6ng”.

1. Do kiém tra cuong do bé 16ng bing phicong phdp bat ndy

1. Chd dya cha phuong phip do ki¢m tra cudmyg do be téng

Phuany, phép bat ndy 1a mot phuone phap khong phd hoai dua vio mdi quan hé twong
quan gidia tri s0 bat ndy cla b tong, d6 sau cacbon héa vdi cutmg do chiu nén ctia be 10ng
dé tim ra cudng do chiu nén cha né.
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“Quy trinh ki thudt ctia phuong phép bat ndy dénh gid cudng do chiu nén cha bé tong”
(JGJ23-85) 1a chd dya cha phuong phép bat ndy do cudng do.
2. Sting bat ndy

Sing bat niy dugc sir dung rong rai nhat trong do ki¢m tra k&t cau bé 16ng thong thudng
1a sing bat nay HT 225 clia nh méy thiét bi xay dung Thién Tan sin xuft, dong nang xung
kich cta n6 la 2,211

Sting bat ndy phai duge don vi kiém dinh ¢6 lign quan kiém dinh, ¢6 gidy phép kicm
dinh mdi duge st dung trong thdi han cho phép (thudng 1 nam).

Trudc v sau mdi 1an do d hicn trudng, phai hidu chinh lai trén de thép tiéu chudn ¢b do
cing Hye = 60 + 2. Khi kiém dinh, de thép phai dat trén nén be tong bang phang va c6 do
ciing 1én, siing bit ndy bat xudng phia dudi, thanh bat chia lam b6n 1an quay, mdi lan 90°,
|y pid tri binh quan cha ba lin bat ndy. Gi4 tri binh quan bat ndy cia méi 14n quay hiu
chinh phii trong pham vi 80 £ 2, néu khéng phai dua dén don vi kiém dinh d€ ki¢m dinh
lai. Ngoai ra, néu s& lan bin cong dén clia sing bat ndy vugt qua 6.000 1an, hoac sau khi
cdc chi tiét chinh ciia sing bat ndy bi thay déi phai dua dén don vi kiém dinh d¢ kiém
dinh lai.

3. Do Irj 6 bat ndy

- Chudn bi hién trutmg do kiém tra

Cau ki¢n viv bo phin do phéi ¢6 tinh dai dién, nguyen tic 1ay mau thi nghiém i ndu im
hiu cudmg dd be (0ng cla két cau hoac cau kién dan chife, phai dua vao tinh hinh thue (&
cua chil luong bé tong quydt dinh s6 lugng kiém tra. Néu lay mdu theo 16 d¢ tim hidu
cudng do be tong cua toan bo ket ciu hoac mot 16 cdu kidn, s8 luong miu ldy theo xiédc suiit
khong duge nhd hon 30% (dng s6 k&l ciu hoic cau kidn.

Ba tri didm do diang Khdi niém ving do vi mit do. M3i ving do tuong duong vidi mot
mau; mdi mat do tuong duong véi mot bé mit cda miu be tong. Trén mdi miu ldy ra bo tf
déu d ving do, s6 ving do khong nhd ham 10, khoang cich gitta cdc ving do lién ké khong
nén [én hon 2m, moi vang do nén b tri hat mat do (b& tri rén hay mat bén d6i dicn cua k&
ciu hodc cdu kidn), do 10n ving do khodng 400cm™. N&u khong ddp dng duue yeu ciu nay,
moi vimg do cho phép ehi ¢ mat mit do.

Mit do phai sach s&. bang phang, kho rdo, khong ¢6 khe noi, 16p trang ui, iap wi, 1&p
vii mal, v& dau va 18 rdng hoac rd mat, khi cin (hi€t ¢6 the dung dd mai quay d¢ loai bo
cde tap chat trén bé mat v & chd khong bing phiang, mat do sau khi mai xong phir ding
ban chai sat chai di 1dp vor va 13p mat vun.

- Thao tdac vt doe s6 do cla sting bit ndy

Khi do. phai d& trye cua sing hit nay (hang g6¢ vai mat do, tang dp luc (r i déu dan.
dai thanh bat sau Khi bat (rdr lai doc i s bat ndy. Méi ving do ban 16 diém, (ncu mdi
vang do ¢d hai miit do, thi m&i mat do bin 8 didm). biém do phai bd i déu trén mat do.
trénh chd c6 did v 18 rdng 10 ra ngodi, khodng cich vai diém do bén canh khong duye nho
han 3cor. Khodng cach diém do dén mép cau kién hodc ¢ot thép, chi tiét bang thép 1o ra
ngodi khong duge nhd hon Sem, tai mdi dicm do chi dudge ban mot 14n.
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4. Chinh If s0 li¢u i s6 bat nay
Lan luot loai bd 3 tri s6 16n nhat va 3 tri s6 nho nhit trong tri sd bat ndy cta 16 diém do,
sau d6 tinh gid tri binh quan bat ndy cla ving do theo c6ng thic sau:

ﬁ:[’Z;N,]/O (2.1)

Trong ddé: N - Tri 56 bat ndy binh quan ctia ving do, chinh xdc t6 0,1;
N, - Tri s6 bat ndy cta diém do thi i
Tru trudng hgp truc cha sing bat ndy 1a phuong ngang, khi do & cdc géc do khdc phai
cong tri s6 bt ndy binh quan cda khu vue do vai tri 53 hidu chinh poc AN (bang 2.1).

N&u mat do khong phai 12 mal bén clia bé tong, phai 14y tri s6 bat ndy binh quan cha
vang do cdng thém tri s§ hidu chinh AN, (bang 2.2).

Bing 2.1. Tri so hiéu chinh AV, eia gia tei din hoi doi voi
cac gde da do thi nghicm o khie nhau

N Goce do (thi nghi¢m «

+90" +60" +45 +30" -30¢ -45° -60" -90°
20 -6,0 -5,0 -4,0 -30 +2.,5 +3,0 +3.5 +4.0
30 -5,0 -4,0 3.5 -2.5 +2,0 +2.5 +3,0 +3.55
40 -4,0 -3,5 -3.0 -2,0 +1.,5 +2,0 +2,5 +3,0
50 A5 3,0 -2.5 -1,5 +1,0 +1,5 +2,0 +2.5

Ghi chii : 1. Trong bdng chita liét ké 1ri s6 hicu chinlt AN, twong img voi N, | ¢6 thé ding
phuong phdp néi suy dé tim, chinh xdc dén mot 86 didi ddu phdy.
2. Sting bit ndv thang géc ong lén la +NP, thdng géc hieong xusng la -90°. Sung

bt ndy lutomg 1én trén, géc kep giftd truc tim siing voi duong thang ngang la duong.
nguoc lai la dm.

Bing 2.2. Tri s6 hi¢u chinh AN, ctia gis tri dan hoi ddi vai
cie mat do bé tong kKhiie nhau

e 4N,

N ) Miit ngoii Mat daiy
20 +2,5 -3,0
25 +2,0 -2.5
30 +1.,5 -2,0
as +1.0 -1,5
40 +0,5 -1,0
45 0 -0,5
50 0 0

Ghi chii :|. T'rong banyg chnta liét ké 1ri s6 hi¢w chinh AN, twong g véi N | . c6 thé ding

phitong phdp ndt suy dé tim, chinh xdc dén mér x6 dudi ddau phav.
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2.1 s6 hiéu chinh ¢6 lién quan dén bé mdt do bé 1ong trong bdang la cdc i 6 hiéu
chinh néi ehung sau khi lang mat vita cu.

3.7Tri s6 hiéu chinh c6 lién quan dén mdt ddy hé 1éng trong bdng la cde tri 86 hiéu
chinlt cang mot loai van khuon ding cho mar ddy va mdt bén cua cdu kién hodc két
cdn trong wruomg hop dé bé téng thong thuomg.

Khi do, sing bit niy khong theo phuong nim ngang, ma ving do lai khong phii [a mat
b&n cila bé t6ng, ddu tién phai tién hanh diéu chinh géc d6 ddi vai tri s6 bat ndy binh quan
cia viimg do, sau d6 méi tigh hinh diéu chinh mit dé be tong.

5. Do va tinh todn gid tri binh quin do sau cacbon hod cua vang do

Sau khi do xong tri s6 bat ndy, trong viing do ding duc duc mot 16 ¢6 dudng kinh
khoding 1Smm, chidu sau khoang 6mm, thdi sach byi va mat trong 18, ding dung dich cén
quy 1% (C,,H,,04) nhd vio mép cua vach trong 18, sau d6 dung thude kep va ¢ ke do
khodng cich dimg tir bé mit bé 1ong déh chd khong déi mau & dudi sau (be t6ng chua
cacbon hod cé mau phin hong). Khoang cich nay 1a gid tri chicu sau cacbon hod coa hé
tong. Thong thuong, mdi mat 16 do 1~2 1an, tim dd sau binh quan cacbon hod 1., do chinh
xac 141 0,5mm. B sau cacbon hod binh quan nhoé hon 0,5mm lay I =0; do sau binh quan
cacbon hod 16n hon 6mm, iy L =6mm.

6. Danh giad cutmg do be tong

- budmg cong chuin do cudng do cia phuong phdp bit ndy va gid tri cudng do bé tong
cta viing dos:

MOoT quan h¢ tuong quan giita tri s6 bat ndy v cudmg do chiu nén chia b& ong goi la
dudmg cong chuan do cumg do. Thong thudmg, d¢ sit dung thusin lgi, dudng cong chudn do
cuomg dé dua ra theo hinh thde bing chuyén ddi gid tri cuomg do be téng & ving do. C6 gia
trt bat nay binh quan clia ving do N va dd sau cacbon hoa binh quéin L. tra bang tinh
chuyén d6i tim ra gid tri cudmg do be téng cla vang do K.

Pudng cong chuan do cudmg do chia m ba loai:

+ DBudmg cong do cutmg dd chuyén dung: nd la dudmg cong chuan (bing chuyén doi
chuyen dung) lap ra ddi vdi be tdng cia rigng mot cong trinh ndo dé, mot xudng dic san
nao dé, hode mot loai be (6ng thuong phim ndo dd, dd chinh xdce tuong déi cao. Néu céc
loai dicu kien ca be tong k&t cdu hodc ciu kicn bi do phit hap véi dudng cong do cudng do
chuyén dung, nén uu tién ding dudng cong do cudng do chuyén dung d¢ ddnh giil gid tri
cuimg dd bé tong ving do R .

+ Pudng cong do cuong do khu vue: 1a dudng cong chuan do cudng dé lap ra tryc tidp
doi vén tinh hinh cda mot khu vige, Trong trudmg hap khong ¢é dudmg cong do cudng do
chuyen dung, ¢iu kidn va k&t cin ¢ khu vire nity nén dimg dudmg cong do cudng do khu vue
(hang chuyén déi do cudmg do cha khu vye) d danh gid cutmg do bé téng viing do R,,.

+ budng cong do vudmg do thong dung: trong “Quy trinh k1 thuat cua phuong phip bat
ndy danh gid cudmg do chiu nén cda bd 1ong” (JGI23-85) dua ra dudmg cong thong dung do
cuamg dd  Trung Qudc:
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Bang 2.3 12 bang tinh chuyén déi cudng do beé tong ving do tuong tng véi dudng cong
do cudng do thong dung, cung ¢idp d& sir dung trong trudng hgp khéng cé dudng cong do
cudng d6 chuyen dung va dudng cong do cuong do khu vurec.

- Danh gid cuong do be tdng mau thi nghi¢m

+ Gia tri binh quan ctia cudng d6 be tong miu thi nghiém R_nu'nh theo cong thic dudi

day (chinh xéac 1di 0,1MPa):
R, = [Z R,,,] J (2.3)
1

Trong d6: # 14 s6 vang do, ddnh gid don chiée d6i véi két cdu hoac cau kign, 1y s6 vung
do cia moOt mau; doi vai ket cdu hode cdu kign 1dy mau ddnh gid, 1ay 10ong cta s vang do
liy méu.

A

+ Gia tri didu kién chia cumyg do be tdong mau (chinh xac dén 0,1 MPa)

Gi tri diéu kicn thi nhat: R, =118(R, ~K-s,) (2.42)
Gid i didu kicn th hai: R, = 118(R,, Ymin (2.4b)

Trong dé:
(Rm)min - Gid tr1 nho nhat trong cde gid il cudng do bé tong cua cde ving do;
K - Hg s6 phdn dodn dat ydu cau, Iay gid tri theo hing 2.4;

s, = Sai s6 ticu chudn cla cudmg do be tong miu (MPa), tinh theo cong thite sau:

S (2.5)

Biang 2.4, Gid tri bé so phin dodin dat yéu cio

T 10-14 15-24 2725
K 1,70 1,65 1,60

+ Dianh gad cuong 4o be 1ong Ry, ca k&t ciu hoac cau kién:

Dai véi ddnh gid k&t cau va cdu kién don chiée, 1ay gid tri thip cta R, R, lam gid ti
danh gid cuomg do be 1ong. Neha la gid i1 danb gid cuimg dd be tong cia k&t cdu va ciu
ki¢n ¢6 tudi gin nhaw Ky trong dicu kién cong nghé san xuat nhu nhau, tuemg dng vai mot
16 nghiém thu.

(J day, goi la cudmg do be 1ong Ry Ti chi cudng dd méu thi nghi¢m trong cling mot didu
Kicn cta mau 1ap phuong ¢6 canh [a 15em.

7. Didu ki¢n sir dung thich hop

- Trong trudmg hap thidu miu ¢ cung diéu kién hoidce s6 lugng mdu thi nghicm ticu
chuan khong dui, hoic chit lrong cda mau thi nghiém thicu tinh dai dién; hoac k&t qua nén
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cia miu thi nghiém khéng phlt hop véi yéu cdu quy dinh ciia ticu chudn, quy pham, quy
dinh hién hanh, ddng thai ¢4 hoai nghi d6i véi két qua dé, c6 thé dung phuong phap bat niy
dé ddnh gid cudng do bd tong, dong thoi 1a mot trong nhitng chd dya kidm nghi¢m cudng
dd bé téng.

- D6i vai be tong ¢6 tudi trén 3 nam, sau khi ding sing bat ndy do kiém tra phai dung
phuong phip khoan ldy 18i dé d8i chidu hi¢u chinh. D& véi be tong ma trude khi do kiém
tra, gap truomg hop déng bang, hodc bé mit bi u6t trong thdi gian ngan, phai dgi sau khi tan
bing hodc gi6 théi khd mdi 1ién hanh do kiém tra.

I1. Po kiém tra cuong do bé t6ng bing phuong phdp séng siéu dm

Phuong phép song si¢u am 13 phuong phap khong phd hoai do kiém tra cutmg do bé
tong, cdc khuydt (a1 ben trong be tong, dd déng déu va do siu cdc vt nit cta be tong. O
phan nay chi gidi thi¢u dng dung cia phuong phdp séng si¢u dm trong viée do kiém tra
cudmg dd bé 1ong, cdc nodi dung khde gidi thicu & phan dudi.

Ca sd cta phuong phap séng siéu am kiém tra cudng do bé 16ng 1a méi quan hé tuong
quan giita tée do truyén cla séng sidu 4m trong b 16ng vdi cudng do be 1ong (dudng cong
16¢ dd song-cudng do).

1. He thong do kiém tra cua song sicu im

H¢ thong do kidm tra cla séng siGu am bao gém thi¢t bi do kiém tra cla séng stéu am
va bo phan chuyén ddi nang luong (diu dd) va chat ngdu hop (hinh 2.1).

Thié! bi thudng dung & Trung Quace d& do kiém tra cong trinh 13 thi&t bi do kiém tra
séng siéu am phi kim loai kifu CTS-25 do xudng thiét bi séng si¢u dm San Piu sdn xuat
{thai gian truyén séng: 0,5~9999us, do chinh xdc doc s6: 0,1ps, dién dp: 220V), ddu dd
(tan 50: 50~100kHz). Chat ngdu hgp thudong dung 13 hd hoic dau nhdt.

Thidt bi do ki¢m tra phii duge co quan ¢é trdch nhidm hi¢u chinh va sir dung trong thoi
gian cho phép. Thict bi phai luon 1udn bao dudng, it nhit mdi thang phai ndi mach mdt o,
moi 1dn khong it hon th.

2 bo tha gian truyén sdng siéu am (gid i thai gian truyén séng)

Chudn bi hi¢n trudmg v b i viing do cho do Kiént dra sdng si¢u am gidng nbu phuong
phdp bat nay. Hai mat bén déi di¢n nhau (mat do) cda mdi viing do chon 5 diém do ¢6 hinh
hoa mai. Khi do, tim cta hai thi¢t bi chuy&n déi nang lugng phai cing nim trén mot duomg
truc, sau dé do ting cap. BE dam bao giita bd tong va diu do ¢ su tring hop am tin cdy.
gira b mit do cta be (6ng va diu do boi 16p ho hoac diu nhdt Iam chat ngdu hop.

Trudce khi do can [am néng (hict bi khoang 10 phit, dong thai sau kbi ding thanh chuan
dicu 6i¢t bién dé séng diau (én dén 30~40mm doc i 86 thoi gian truyén am 1lam so doc
dau tén.

Khi do, dau do sau khi boi chit ngdu hop dit vio dicm do va ép chit, sau khi didu chinh
bi¢n do sdng diu (idn cha tin hidu icp nhin dén 20~40mm, doc gid tr1 thai gian truyén am
cta cde didm do, sau khi (o di s6 doe dan ién, d6 1 gid (et (ho gian truyén am el cic
di¢m do.

S¥%



3. Tinh todn gid 171 (6¢ dd am cha vung do

Lay gid tri binh quin cia ba gid tri gilra I
trong s0 5 gid (i thoi gian truyén séng cuia X al
cdc vitng do 1am pid tri thdi gian truyén sén A
. N £ E e _é . Y & Thiét bi 8o kiém tra
cba vang do 1, (1), t6¢ dd am cia vang do V sansmélu am :{7
N ' kim loai

(km/s) la: P /
J = Bdu do
V=L, (2.6) DAy dd

Trong dé: L 12 khodng cdch truyén cha
séng siéu am, ¢6 thé dung thude tryc tidp do
trén cdu kién, don vi la mm. Hinh 2.1. 116 thong do kiém tra séng siéu am

4. Panh pid cudmg do bé tong

Lay 8¢ do truyén am cta ving do V tra trén dudng cong do cuomg d0: téc d6 am-cudng
do be tong ¢6 thé tim duge cudng do be tong cha ving do. Tir 6 xdc dinh cudng do b (6ng
cla cdu kicn. .

3 Trung Qudc cho dén nay van chira ¢6 tiéu chuin do cudng do bang phuong phap séng
am. Mot sa noi nhu tinh Giang Td da bién soan quy trinh khu vue dé sir dung.

UL Do kiém tra cudng do bé 16ng bang phuong phdp r6ng hop séng siéu am va bt ndy

Phuong phdp téng hop sicu am-bat ndy 1A phuong phap khong pha hoai, trén co sd cha
ma) quan h¢ twong quan gira 18¢ dd truyén cla séng siéu am va gid tri bat ndy véi cudng
dd chiu néan cha be tong, lay 16¢ do am va gid tri bat ndy téng hgp phan dnh cudmg 4o chiu
nén cta bé tong. Phuong phip téng hop ¢ dé chinh xdc cao ham so vdi phuang phap dan
nhat. Didu kié¢n phit hgp cia né v co ban gidng nhu phuong phdp bat nay.

1. Thiét bi do va chudn bi hi¢n truimg

Y&u ciu cha thi¢t bi do v chuan bi hién trudng clia phuong phip sidu am-bat ady lin
lugt gidng nhu phuong phap si¢u am vi phuong phip bat ndy.

BO tei diém do sic¢u am rén cling mot viing do cha phuong phap bat ndy. Diu tién ticn
hinh do bat ndy, sau dé tién hanh do sicu am.

S& lugng viing do vi yéu ciu ldy miu pidng nhu phuong phip bat ndy. Ngoai ra, khi
kicm tra ciu kicn theo 16, ndu sai s ticu chudn cudng do cha todn ho vimg do (7 F2) xdy ra
nhitng trudmg hap sau diy, thi 10dn bd ciu kién cha 16 ndy danh gid theo do kiém tra cilu
kién don chice.

- NEu ¢ap clia cudng do be tong thap hon hoac bang €20,/ > 4,5MPa;

- N&u ¢ip clia cudmg do be tong hing hodc cao hon C20." f2 > 5,5MPa.

2. Do vi tinh todn tri sd bat nay _

bo, tinh todn va hi¢u chinh i1 s6 bat ndy trong viing do giong nhu phuong phép bat nay.

3. bo va tinh todn gid (i sicu im

Phirany phidp do va tinh todn (ri & thai gian truy&n am coa ving do hodn todn gidng nhu
phuomng phdp sicu am.
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Khi do mit trén va mat ddy cha bé tong, (ri s6 tdc dd 4m cha vang do hi¢u chinh (heo
cong thic dudi day:
V.= Y @7)
Trong d6: V - T6c dd dm cha vang do (km/s);
V- Tri s6 16¢ d6 am viing do sau khi hi¢u chinh (km/s);
B - He s6 hi¢u chinh mat do kiém tra siéu am. Khi do mat trén va mat ddy cna
he tong, A= 1,034; & mat bén cua be tong, f=1.
4. Suy ra tri s6 tinh chuyén déi clia cudng do bt téng ving do
Dua vao gid tri bat ndy R ; (trong phuong phép bat ndy dung N; d& bidu thi) va nj s0 toc
do am & vang do V,, wu ticn ding dudng cong de cudng do clia phuong phip tong hop
chuyén dung hodc dia phuong dé suy ra tri s8 chuyén déi cutmg do bé tdng ¢ vimg do. Néu
khong ¢6 dudng cong do cudng do loai nay, sau khi duge kidm tra c6 thé tinh todn (heo
cong thire dudi day:

FE=00038V 2 PR )M

o) - ndu cbt lidu 1a cudi soi;

(2.8)

c —_—

5, = 0,008V )" 2R, ndu et lidu 1a dd dam;

Trong d6: £, - Tri s6 tinh chuyén d6i cudng do be tong vang do thit i, (MPa), chinh
xédc dén 0,1 MPa:
V,, - Tri s6 18¢ 40 am clia s6ng siéu am ving do thd ¢ sau khi da hi¢o chinh,
(km/s), chinh xdc dén 0,01Kkn/s;
R, - Tri 6 bat nav ving do thit 7 sau khi da hi¢u chinh, chinh xdc dén 0,1.
Phu Tuc 11 cha “Quy trinh ki thudt cha phuong phdp téng hop siéu am-bat nay do kié¢m
tra cutmg do be 16ng” (CECS 02: 88) dua ra bing tinh chuyén ddi cudng doé bé tony ving
do tinh theo cong thire (2.8), ¢6 thé dung dE tra.
N&u vit lidu ma két ciu sir dung khdc nhau tuong ddi ln so vdi vat licu ding lap ra
dudng cong do cudng do, cin phai tién hanh hi¢u chinh bang mau thi nghiém ¢§ cing didu
kién hoac 161 be tong khoan 14y ra tir vang do cua cdu kién ket cau. S8 Jugng mau khong

duge it hon 3. Luc ndy, tri 86 tiuh chuyén déi cudmg do be 16ng ving do thu duge phai nhan
vdi he 80 hidu chinh 7

< P o
7= - 2 S s %c , néu mau thu lap phuong ¢é cung dicu kién;
11 .

o

| (2.9)
7 = me,_, %‘ ., n¢u mau tha 12 16t khoan bé tong.
[ .

o
Trong dé 17 - HE s8 hicu chinh, do chinh xdc dén 0,01;
n - S& mau thu,
5= T 86 tinh chuyén déi cudng do be 16ng cha mau lap phuong hodc 16i khoan

thit 7, (MPa), dd chinh xdc dén 0,1 MPa;
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f. - Cumg do chin nén cua mau lap phuong bé téng thit 4, {canh dai 1S0Omm),
(MPai, do chinh xiae dén O0.1MPa;
f.., - Cuimg dd chiuw nén cba mau 161 khoan b¢ 1omg tha £, (tinh theo
G100 1 00mm), (MPa), do chinh xde dén O, 1MPa.
S G i suy 1a cta cudmyg do bé ting ket cdu hode cdu kién f
Khi do ki¢m wa theo cau kién don chide, [y cuimg dd be 16ng nho nhal caa cic ving
do cau kien do chnyda doi lam gia tri suy ra cua cudmg do b& 1dmg cla céu Kicn,
Khi do kidm fra lay mau theo 10, g1a (e suy ra caa cutmg do be tong cua 16 clu kien do
tinh theo cong thae dudi diy.
J.o=mfl 16435sf (2.10k)

"

Z '{.:-. mi. [2. i Ihll

Bl b todng 1y gii i lom lam gid el suy ra cla cuomge dé be tong caa 1o can kién di.

mf.

|
m

Trong do:

mf - Gia et binh quan cua GIEcd gia e tinh chuyén don eucmy d6 bé 1ong vang do:
D
Hf"ru B " E.}l.‘n

N - B0 chenh ncu chuin cua Lt ca gid ol chuyén don euomg ddbé tong viang Jdo:

I[Z(f‘u ) - n(fr;,l"lL):
,oNE o
Y 1n-1
£ - Giainh chuyén doi cudmyg do be 1ong nho nhat caa viing do tong ciu kicn
thir f;
- Tong <0 ving do cia cau kién 1y Bim mi;
me= Soccau kien Ly hm mau.
IV. Ba kicm tra cieong do hé tong hdng phaceng phep Khoan lay (30
Phuomge phip Khoan Lav 101 i mat phuong phdp do kicm ta nua pha hogi, so dung nay
Khoan tere G3p Khoan Hay 161 10 k&t cdu, dong thoe can el vao cemg do chiu nén cia 161 suy
racuempe o bd thng caa ke e, ket qua rue quan diang tin ey, phit hap vai ket cau vi cau
haén cé cap cuomg do be ong 1om hon hodce bang CHO. So v phuong phip khong phd ot
phucng phap khoan Iy 160 con ¢ the dokidm tra cutmg d0 b 10ng cha ciac k&t cau be 1ong
cd i cac, chiv hod hoan, dong tanh va xam thue hod hoc,

Cor s do cuimg do bang phuvng phip khoan Ly 161 ' "Quy tiinh K3 thuat Khoan las 10
do kicm tra cuvmp do be tomp” (CECS 1132 8¥X).
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> PR N .2

1. Chuéan b} hién (ruong do kiem tra

Do phuong phap khoan 1dy méu gay tén thuong cho k&t cau, vi tri cha 161 khoan nén
chon & khu vue k& ciu chiu luc twong d6i nhd, khong ¢6 c6t thép hodce cic chi tiét chon
san, ma con phai xem xét 101 tinh dai dién cta miu. Ngoai ra, do chi phi thi nghiém theo
phuong phdp khoan ldy 18t tuong doi cao, do dé khéng khuy&n nght dung phuong phap
kioan [ay 15i lam phuong phdp kiém (ra toan dién cudng do thue t& cta k&t cdu. Kién nghi
két hgp st dung phuong phép khoan 1dy 16i véi cdc phuong phap khong phd hoai khic. Mot
mat, lgi dung phuong phip khong phd hoai dé giam s6 lugng khoan 181, mat khdc lai Lo
dung phuong phdp khoan 1dy 161 d& ndng cao do tin cay cua phuong phap khong phd hoai
Chi sir dung phuong phiap khoan 13y 15i do cudmg do, khi do kidm tra cdu kién don chiée, s0
luwgng 181 khoan cda mai cau kicn khong duge nhd hon 3 181; doi véi cdu kicn turong ddi nho
(ay 2 181; khi do kidm tra khu vie cuc bo clia cau kién, v6i dicu Kién dam bao an toan cho
cdu ki¢n, nén vy thac don vi do kiém tra d& xuat vi tri khoan 181 va s§ lugng mau 16i.

2. Khoan lay I5i

Trén diém khoan di chon, dua mdy khoan vao vi 11, ¢4 dinh.

NOT vai ngudn mtde va didu chinh du lugng nude 1am lanh, ding cén tay thao téc didu
chinh vi tri mii khoan, khoan tir (. Sau khi khoan dén dd sau du dinh, rat mai khoan [&n,
sau do dem duc thép cim vio khe hiy cia 18 khoan, dilmg bda nho déng 18n duc thép, 161 s&
bt dut & phia chian, ding kep hoac thong long day thép rit 181 1l trong 18 khoan.

Ciu kicn sau khi khoan 1dy 161 phat lap tie 1ap 16 khoan, thong thudmg ding be tong ¢t
licu nhd ¢6 phy gia truang nd, cudng 40 cao hon mot cip so vdi cudng do thict k& dé Lap.

3. Gia cOng miu vi yéu chu KT thuit

Miu 151 b¢ 1ong 1y ra or K& cau thudmge dai ngan khong bing nbhau, phai ding mdy cua
cua mau 151 d¢ ¢d chidu dai nhat dinh.

Kich thude mdu ti¢u chufin ¢ hai logi: chidu cao va duomg kinh déu 100mm hoac
150mm. Thong thudmg khuyén nghi dung loai 100cm. Trong thue t& dudng kinh miu 16
ca ban xdce dinh (100mm hode 150mm), chiu cao cho phép ¢ mot s& thay doi (¢6 ging
khang ¢h& i [& chidu cao-dudmg kinh trong pham vi 1,0~2,0). Miu 16i sau khi cua, néu
khong ddp itng duge do bing phang va do thing gée phai tién hinh mii hodc dang vira xi
mang ¢t it phiang.

4. Thi nghi¢m chiu nén v tinh todn cudmg do bé 106ng cia miu toi

Thi nghicmy chin nén cia mau 16t phat GEn hinh theo cie quy dinb ¢6 lién quan trong
“Phuang phip thi nghidm tinh ning ca hoe cia bé 1ong thong thutmg”. Trang thdi Khi ihi
nghidm nén mau 151 phai gaon vai trang 1his sudung cia cdu kicn thue 18,

Tri xév tinh chuyén ddi mau (hi nghi¢m cta 167 tuong dng v gid 1 cuomg do chiu nén
cua khai ap phuong ¢d canh 1 1S0mm ciing i tinh theo cong thie dud day:

41

L=« yE 2.1
pi¢
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Trong do:

f:2 - Gid ui tinh chuydn déi cudng do be tong cla miu 51 (MPa), chinh xdc
dén 0,1 MPa;

F - Ap luc 16n nhat do duge ciia thi nghiém chiu nén ciia mau 15i (N);

d - Buong kinh ctia miu 16i thi nghidm (mm);

a- He so tinh chuyén ddi cudmg do be tong clia miu 16i (hi nghidm cd (i 18 chidu cao-

dudimg kinh khdc nhau (theo bang 2.5).

Bing 2.5. Hé s tinh chuyén doi cuimg dé bé tong 16i thi nghiém

ile
TA o b bl sl wal s as |l 17| s | 19| 20
hd

HESO D 00 10 107 ] tao] 1| nas| wir| e | 121] 122 1,24

Ngodi ra, trong c¢ong tic do kidm tra thue t&, thudng gap trudng hgp (i 18 Afd < 1, do
d6, trén cu sa rit nhido thi nghiém dua ra cong thac tinh todn +i4 tri ctia a khi ii/d < 1 d@
tham khao:

h h
a=-00265+1111— 0255 <0925 2.12)

Dua vio két qua (hi nghiém, trong truong hop duomg kinh ¢ot higu khodng 25mm, néu
hld < 0,5, kich thude ¢6t liéu ¢6 anh hudng tuong ddi 16n déi véi d6 chinh xdc cua k&t qua
thi nghi¢m. Phuong phap khic phuc 13, khi tién hanh thi nghiém chiu nén mau 1&i, chad y
quan sdt su thay d6i cla kim trén mam chia do cia mdy thi nghi¢m, ldy gid tri F khi kim
quay trd lai 1an ddu 1am gid tri 16n nhét thi nghiém chiu nén clia miu 151

5. bdnh gid k&t qua

Ciu Kkig¢n don c¢hide hodc khu vue cye by cha cdu kién don chide, ¢ thé 1y pid i
nho nhat trong tri 88 tinh chuyén doi cudng do be 16ng cha mau 16i thi nghiem lm gid
trt dai dign.

V. Do kiém tra cuong do bé tonge bang phiong phdap nhé

Phuong phap nhd thude phuong phap do kidm a nlta pha hoai. Thong qua lue chong
phé cda neo chon san hoac {ap dit frong be tong 3¢ xdc dinh cudny do cua be tong. Vi khi
neo bi nhd s& mang theo mot khai be tdng hinh chide 6, do dé lire chdng nhd 13 mot chi ticu
¢t hoe quydt dinh do cudmg do chiu kéo, cudng do chiu cit cta b 16ng. Do d6 ¢6 (he dua
vio mdi quan b tuome quan gidta tue chong nho vdi cudmg do chiu nén clia bé 1ong ¢¢ xdc
dinh cutmg d0 be tong.

Phuong phdp nhd phan 1am hai loai: phuong phdp nhé chon sin v phuong phap nhd lap
dat sau. Phuong phap thudmg ding trong do kidm tra sy ¢d cong tinh & hidn trudng 1a
phuing phdp nho lip dit sau.
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Phuong phap nhé 12 mot loai phuong phép do kiém tra nam giita phuong phip do kiém
tra khong pha hoai va phuong phép khoan 14y 15i. Phuong phap nay ¢6 vu diém la d¢ chinh
xdc do kiém tra tuong doi cao, hu hai d8i véi k&t cdu cdu kién tuong d6i nhd. Do do,
phuong phdp nhé cé thé dung cho do kiém tra toan dién cudng do bé (6ng rong qué trinh
x\r 1f su ¢6 chat lugng cong trinh.

M4y mdc thiét bi cha phuong phap nhd di duoc nghién cifu ché tao nhidu & Trung Quéc.
Ma&i loai ¢ nhimg wu diém riéng. B Dudng sat dd c6 tieu chudn nganh “Phuong phép thi
nghié¢m nhé lap dat sau do cudmg do be téng” (TB/T2298.2-91).

1. Thiét bt vd mdy moc thi nghi¢m

- Thi&t bi nhé

Thi&t bi nhd lap dat sau nhu hinh 2.2, thiét bi nay phai phit hgp nhimg yéu cdu sau:

+ buong kinh khoan 16 ¢; = 18mny;

+ Dudng kinh vién ngodi cta mat dinh két sau khi cang ra d, = 25mm;

+ Buong kinh frong ctia vong chiu lyc dy = S5mm;

+ Chiu sau chon cua mat dém nd i = 25mm;

+ Vong chiu hue va thiét bi gidn nd phat d trén mot truc.

- Mdy thi nghiém nhd bé tong (hinh 2.3)

Thanh kéo o 8.
5 >
= E - o @
=4 @ £ K] >
S 5 = < g =2 7
©ém na > 5 ‘-% o o =3
a 1 c -
Mam chinh tim g x < § g' E
Véng chiu e \ \
Thanh cang
\
p /
-
Hép &c quy ~
4
Hinh 2.2. Thiét bi nhé ldp ddt sau Hinh 2.3. May thi nghiém nho bé tong TYL

Miy thi nghi¢m nay phai ¢ nhitng tinh nang ki thuat duéi day:
> 60kN;

nmax —

+ Luc nh6 16n nhat F

+ Hanb trinh cong tic > 4mm; .
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+ DO chinh xdc trong pham vi £20% (FS).

- Miy khoan 18

Nén ding mdy khoan ¢é mii khoan vich mong, duong kinh ngoai cua mii khoan 1a
18", mm, phdi ¢4 trang bi ddm bdo truc clia 16 khoan vudng géc véi bé mat be tong, dong
that ¢6 he thong nude lam lanh (hinh 2.4).

- Mday xoi ranh

~ - 2 N 7 3 L < S k3 ’ A L e
buimg kinh d4 mai cha mdy xoi rinh 1a 187, mm, khodng cich thong thuy cia banh xe

dd mai va bé dd mii 1a 25£0.5mm; mdy xoi rinh nén ¢é hé thoéng nude lam lanh
(hinh 2.5).

/r\:
_:-.—(J

P—.A
¢18:g?

e b8

Hinh 2.4. Mdy khoan 16 flinh 2.5. Mdy xoi rdanh
. Khoun dié¢n cam tay; 2. Thin may; 3. Duong 1. Thin mdy; 2. Pudng nudc ra; 3. Bé dd mai
mrdce vao; 4. budng nude ra; 5. Miti khoan. quay; 4. B4 mai quay; 5. Buimg nudc vio.

2. B4 i diém do

Khi ti¢n hanh do kiém tra cudng do be tong ddi vdi cuc bd be tong hodc cdu kién don
chidce, phai bo trf {t nhat 5 didm do trén cdu kién bi do, khodng cich gita cdc diém do
khong duge nhd hon 200mm, khodng cdch tir diém do dén mép c4u kidn khong duge nhd
hon 100mm; chiéu diy be téng & khu vye diém do khéng dugc nhd hon 80mm.

3. Cdc budce thi nghiém do

- Khoan 13:

Ding méy khoan ¢ didm do khoan mot 15 thang ¢6 dudng kinh 18mm, chidu sau khong
dugc nho hon 45mm. Truc cia 16 thing phai vuong gé * vdi bé mat cha bé 16ng, vach 13
phii nhan. N&u hé miat bé 1ong khong bang phang, trude khi khoan 18 phai dang mdy mai
mai phiing bd mat trong pham vi @80Gmm xung quanh vi tri 13,

- Xoi rinh:

Ding mdy xoi rinh xoi mét ranh hinh vinh khuyén & phia trong 16 cdch miéng 15 25mm
(hinh 2.6).

- Lap dat thi¢t bi nho
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DPua 10 so dan nd vio trong 18, dua thanh cing vao trong khoang trong cba 10 so dan na,
1am cho 10 so nd ra, ddu 10 so cam vao trong ranh, sau dé mot ddu cta thanh cang van vio
15 50, con mdt ddu ndi véi thiél bi thi nghiém nhé.

- K&o thiét bj nhé:

Dau tién diéu chinh do cao cha vanh chiu luc, dé thiét bi thi nghiém nhé ép chat vie bé
ma( b téng madt cdch déu dan nhd vanh chiu lue, déng thai 1am cho vanh chiu luc cling
nim trén mot truc vai thidt bi nha. Tidp theo quay tay quay cia thidt bi thi nghiém nhé, tdc
dong lyc nhé ra d6i véi thiét bi nho. Luc quay tdc dong phai lién tuc va déu dan (t6¢ do
tang rla luc nho khong ché rong khodng 1kN/s). Néu s8 doc trén bo hién thi khong tiép
tuc ting nifa, ¢6 nghia 1a bé (6ng & dudi vanh chiu luc da bi phé hoai, sau khi ghi lai luc nhd
téi han nay, vé ddu dé€ ha tii.

Cué6i cung kiém tra {inh trang pha hoai cla diém do kiém tra, n€u phit hidn mdt trong
nhimg trudsig hop dudi diy c6 nghia 1 14n thi

nghiém nhd dé khong ¢8 y nghia: 455 1

+ Khong thady vét pha hoai hinh vanh khuyéa, I[ 4
clng khong ¢ bat ki hién tugng phd hoai khac; L

+ B& tong trong vanh chiu luc chi ¢é mdt phin e -, ] -'f‘{"";f’_:‘l
nhd o1 phd hoai, con phan 1dn khong bi phd hoai, . X 2:1 AN !
cing khéng ¢6 vét pha hoa; .'. . .‘ 2 e ]

+ B& tong bén ngodi vanh chiu lue ¢d vét nat. I"'I-_. "M s

ol T
4. Tinh todn cudmg dd chiu nén caa be tong M
Loai bd gid tri 1dn nhat va gid ui nho nhit cha =

lyc nho (& han trong 5 14n thi nghiém nhé, tinh gia Iinh 2.6. Kich thuée 16 khoan
tr1 binh quin todn hoce, dua vao cong thae sau d@ va ranh xoi
tinh todn: L. Vanh chiu lye
f.=159F,-58 (2.13)
Trong dé: F, - Luc nhé (& han (kN), chinh xdc dén 0,1kN;
1. - Cwdng do6 chiu nén cia be tdng Leong dng véi miu thi nghiém lap phuong
cd canh T 150mm duge bio dudng trong cimg didu kién (MPa), chinh xdc dén 0,1MPa,
f.onay 1 gid tri dai dicn cuomg dd he tong chiu nén cda be 1ong cue bd hoie ca ciu kicn

be one din chice.

2.1.2. Do kicm tra cuong da cot thép (vat licn thép) va tmg suat thue (¢

Trong qua trinh chan dodn v x I st 6 cong tinh, nét chung khong cin do kiém tra
cuong Ao eot thép, mi chi can do Kidm tra dng suét thue (€ cla o6t thép ttong ¢t kidn be
tong cot thes o Chi trong wrong hap ¢ hodi nghy dsi var tinh chdt vat 1 cua ¢t thép hoac
1inh Chal vat lidu cua o1 thép (hay déi sau su viee nhr hoa hoan, mAi cin do kiem tra

cuing dd cotthép. bo kidar tra tinh nang cta vat lidu thép tong k&t cdu thép ciing nhu viy

66



L o kidm pra cuiing do cat thep trong két cdu hé tong cot thep

Bo Kidm ta cudmy do thue & coa 6L thép thuimg dang phuong phdp thi nghi¢m lay
miu. Lay mau thi nghidm oot thép tir hién trudmg dua v& phomg thi nghiém Tam thi nghi¢m
kéo, xiac dinh cuimg da chiu kéo tan han, curomg d6 chay va do gidn dai cia cot thép.

Vi liay miu ¢dl thép o aén trudmg ¢d dnh hudmg d&n sue chiu tai cta ket ciu, khi dang
phumg phiap nay cin phii cdn thin, C6 gang 1Ay miu ¢ ciu kién khong quan trong hoac (1
b phian Khong gquan trong cua ciu kien.

1. Lay miu & hicu trutmy

- Viui lay mau:

Lay min hién iruomg phai xem xé mau lay o6 tinh dai dién, dong thii ¢ eidng d¢ miu
lay it 160 thuong nhat dén ket cau. Do dé v ef 13y mdu [ onei chiv lee iuemg dai nhd trong
K&t cdu he tong ¢ot thép, nha ddi vai cot thép chiu kéo cia dam, o6 1thd 1ay ot thép chiu
kco o chd dicm quadt nge, hode oot thép chiu kéo a vimg chiu nén. Sau khi lay méu phai
cd bicn phip gla cuimyg,

- SO luomg Ly mau:

ML Togi cot thép iy 2 thanh, 1y gid ui binh quin k&t qua thi nghicm caa 3 thanh mau
cOl thép do lam gt ddnb gt cudmg d6 cot thép.

2. Thi nghi¢m Kéo

Thi nghi¢m kéo miu et thép phai tuin theo cic quy dinh ¢ lién quan cia Nhi .
Dt diy gadn thidu tdm tar thi nghiény do tinh nang cia cot thép.

- Xite dinh dhém chay:

Din v eot thép cd hicn unmyg chay 1018t thi diem chiy ¢d thd dung kim déug hé nen
mam do Jye ciaa may thi nghiém hoae dudmg cong chiu kéo d& xic dinh.

+ Phuong phap kKim dong hoo tan tong khong thay doi khi kKim chi tén mam do hee
neang chuyén dong, hoae tar rgng nho nhdt caa lan quay ud lai ddu ticn, dé [ i rong
ciacdiém chay £ cin tim,

+ Phuemg phip do thiz rién duimg cong chin kéo tim ra tu tong khong dGi cia phin
ngang Jdicm chay (hinh 2.7q), hoac giid i tii trong nha nhal ha xudng lan thir nhat (hinl
2.7, day chinh la i rong dicm chiy £, can tm.

+ Tinh toan didm chay (g suit chay):

%y, = (2.14)

Trong di: a, - Ulig sual chay (MPa);
£, Tarirong Idm nhiat hoge nhd nhat khi maa thi nghiém dat (31 didm chay (N}
£, - Iién tich mat cat coa man thi nghiém (mme).
- Xie dinh vuome dd chay: dor vdi eot thép mic dutmg cong chin kéo khong ¢o hicn
e chay rd rd coomye dd chay cun nd Bdng sudt trong qui trinh thi nghi¢m kéo. K

chicu din phin gidn die coa dd din chuin dat dén 0.2% chido dan cua do dai chudn Jo
thinh 2.7,
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Trong do:

Py, - Tai trong ma trong qué trinh thi nghiém kéo, khi chiéu dai phan gidn du cha do dai
chuan dat duoc 0,2% chiéu dai ciia 46 dai chudn d6 (N);

F, - Di¢n tich mat cat ngang nho nhét ban dau cta phin do dai chudn thi nghiém (mm?);
Oy - Cutmg d6 chay cla mau thi nghi¢m (MPa).

- Xdc dinh cuomg do chiu kéo:

Sau khi kéo ddt mdu thi nghiém, ¢ thé doc duge tai trong 16n nhat P, trén mam do luc

hoac ten dutmg cong chiu kéo, cuomg dd chiu kéo cha ¢t thép la:
O, = (2.16)

Trong d6: Py - Gid tritai trong km nhit sau khi kéo didt méu cot thép (N);
F, - Dién tich mat cat ngang ban diu cua miu thi nghi¢m (mm°);
o, - Cudmg do chiu kéo caa cot thép (MPa).
- Xic dinh dd gidn dai:
+ Do chidu dai 7, cha phan do dii chudn sau khi d@t: {ay hai doan cua mdu sau khi da
dat sit vao nhau, ¢d pang d¢ truc ctia ching 1én cling mdt duomg thing. Néu noi dit ¢é khe

hd do nhiing nguydn nhian khie nhau, thi khe hiniay phii tinh vio do dai chuan.

o Ncu khoang cich tit noi kéo dirt dén diém dau coa do dai chuan 1én hon //3. ¢ the
(ryc ticp do khodug cich gitta hai dau (/,, 13 3¢ dai chuan cia mau thi nghiém).

e Né&u khodng cdch tir noi kéo dat dén dicm din cia d6 dii chuan nhd han hode bang
/3, do theo phureong phip coa hinh 2.8,
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(3 wren doan dai, tir diém kéo dit O 18y mot doan co ban bing doan ngéan, duge didm B,
tidp d6 14y bing mot nita day co s6 (s6 chin) ciia doan dai duge diém C; hoic 18y mot nira
cdc ¢y s6 con lai (s6 1&) trir di 1 hodc cong thém 1 duge didm C va C,. I, sau khi chuyén
dich 4n luot la:

I, =AO + OB +2BC hoac I, = AO + OB +BC +BC,;

< Tinh todn do gian dai: do pidn di &1 ti 12 phin tram cla chidu dai tang thém cua
phar do dai chuin clia miu ¢t (hép sau khi kéo dit véi chidu dai clia d6 dai chuan:

. 11 B l()
o= —-,—— x 100% (2.17)
]
Trong d6: /;, - Chiéu dai cha do dai chudn ban ddu clia mau cot thép (mm);

/, - Chiéu dai cua do dai chuan sau khi kéo dit cha mau c8t thép (mm).

A 0 B C D A O B CCD
. | [ [ T 1
\/1\/ -tt/‘\/
—e——— 2 ] h— - 2
e — 53 ] 3
a) b)

Hinh 2.8. Xic dinh 1l lé gidn dai cua cot thép
L. Chuyén dich; 2. /, thyc t&; 3. /, sau khi chuyén dich.

11. Do 1ng sudt thue 1€ clia c61 thép trong két cdau hé 1ong cot thep
1. Phuong phip va cde bude do (phiony phdp cia Pham Ldp dé xudr)
- Lay khu vuce chiu lyc 1dn nhat cta cdu Kién can tién hanh do kiém tra dng sudt thue 1¢

ctia ¢t thép 13m khu vue do kiém tra. Ung sudt thue (€ clia ¢St thép & khu vue nay phan dnh
tinh trang sie chiu tai cOa ciu kién d6.

Iinh 2.9. Po kicm ra ing  Hinh 2.10. So do bé’ Hinh 2.11. Tinh 1uan dien tich
sudt thige (6 cria vot thép 1ri ké"teng hién cot thép sau ki mai
[ Ke g bicn do Ag; 2. Lidp be 1ong bio ve ¢an due bo; 3. Phian bi mai nhd & 4. Cot thép.

- Puc bo 1dp bao ve cla cot thép bi do (hinh 2.9), sau d6 & phia clia ¢61 hép 1o ra ngodi
ddn k& g bicn (hinh 2.10). )
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- Trén ¢61 thép bi do, phia bén kia ctia k& dng bién ding phuong phap mai dé gidam bét
1€t dign c6t thép, Ding thude cap do lugng gidm di clia dudmg kinh c8t thép. Dong thi,
dung k& dng bi&n ghi gid tri tang cia Gng bi&n Ag,.

- Ung sudt thuc t€ cha c6t thép o, tinh theo cong thifc sau:

R i
o,z —="+E g/, (2.18)

‘; n
’ z AS’
11
Trong do: de, - Larong tang tmg bién cha c6t thép bi ma mon;
Aég,, - Luong ting img bi&n cilia c6t thép thif / gdn thanh c6t thép bt do cia ciu kién;
E, - M6 dun dan héi clia c6t thép;
Z - Dién tich mat cat sau khi bi mai cta c6t thép bi do (hinh 2.11, a);

A, - Dién tich mat cat sau khi bi mai mit cua ¢6t thép bi do (hinh 2.11, b);
A,, - Dién tich mat cit c6t thép thanh thit i gdn thanh c6t thép bi do clia cau kién.

2. Két qua do ki¢m tra

Lap lai 2 budc cubi, néu gid tri o, thu duge sau hai 14n mai rat gin nhau, cd thé ngimg
vige do kiém tra. LAY gid tri o, ldc ndy lam dng suft thuc t& cha ¢St thép.

3. Véan dé cinchd y

- Phan piam di cia dudng kinh ¢6t thép bi do sau khi mai mon khong duge vugt qua 1/3
cua duomg kinh cu.

- Mai ¢t thép nén thyc hién 2~4 1an, moi 14n déu phai ghi lai phin giam di cla (i1 dién
c¢6t thép va phan tang cia dng bi€n phan 6t thép mai mon.

- Mat mai mon cha c6t thép can bing phang, phdi dung thudc kep dé do dién tich mat
cat ¢8t thép sau khi mai mon. Dai cho nhidt d8 cha mat ¢5t thép bi mai mdn bang nhidt do
bén ngoai, ghi sd doc trén k& dng bin.

- Sau khi ké&t thic do kiém tra, ding ¢6t thép @20, I = 200mm han vio noi ¢l thép bi
ton that vi mai mon. dong thdi dang bé téng da nhd b sung 16p bao va.

Ngoai ra, déi vdi cau kién chiu nén, sau khi ding phuong phap trén dé tim gid 1ri ing
sudt thue t& clia ¢ot thép trong ciu kién, con phai tim (ng sudt nén thue 1€ @, clia be tong
trén mat cit tuong tng cha ciu kién:

: I

Trong d6: E, E, - Lan lugt 1a md dun dan héi clia bé tdng va cat thép.

N1 o kiem tra cuong do var liéu thép trong két cdu thép

bo kidm tra cudng do vat lidu thép trong két cau thép chi yu c6 ba loai: mot Ia phuang
phip lay miu & hi¢n trudng dua vé phong thi nghicm dé thi nghi¢m kéo; hai 1a phuong
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phap do do cing bé mat, truc ti€p do kiém tra do cing cva vat lidu thép, dung cdc cong thire
¢6 1ién quan dé tinh cudng do thuc (€ cha vat lidu thép; ba 1a phuong phdp phan tich hod
hoc, théng quan phan tich hod hoc do ham lugng cdc nguyén t§ ¢ lidn quan cua vat lidu
thép, sau d6 thay vio cdc cdng thic ¢b lién quan d€ tim ra cutmg do thue t¢ cla vat lidu
thep.

1. Phuong phap thi nehiém kéo

Yéu cdu va qud trinh thi nghiém cia phuoag phdp nay gidng nhu thi nghiém kéo cot
thép & phan trude. Diéu khic nhau 1 14y mau va gia cong nidu thi nphidm.

- Miu thi nghiém vat {i¢u thép chia thanh hai loai ¢6 ti 1@ vi khong ti 1¢, dat /, 1a d6 dai
chudn ciia mau thi nghiém, F, 1a dida tich mat cit ngang cBa mau thi nghiém thi mau th{
nehi¢m co tile néu /7, = 5‘65\/E poi 12 miu thi nghiém ngan; néu /| = 13 F, goi 12 mau
thi nghicm dii. D) dai chuin thyc (€ cha mau thi nghiém khéng 6 18 khong ¢é quan he nhit
dinh v dién tich mat cat ngang cua né, ma dua vao kich thudc va chit tlugng vat lidu (tdm
mong, lap 13, 6ng. vat licu mat cat nho, vat lidu mat cat khong quy cdch), do do dii chudn
vir do dat song song quy dinh.

b
iR [N > () 2z ~ =R A » Py ~ N
- Chiéu dai s0ng song cua niiu /= 1“ + -, ll'Ollg a6 ’)0 Ia chiéu rong cua phll]l do di
” S N

chudn cia miu thi nghiém.

- Chiéu rong b, chia mau thi nghieém thép tam, dua vio chidu ddy ctia sin pham dang bon
loai: 10, 15, 20, 30mm. Miu thi nghi¢m thép tdin ding hai loai ti 1¢ ngan. dii. D3i véi (Am
mdng ¢6 chidu diy nhd hon 0,5mm, cang ¢6 the dang chifu rdng h, vh do dii chuin i, sai
s& cho phép cua kich thude cdc b phan méu (hi nghiém v dd hong gia cong be mit phat
phi hap véi quy dinh cta bang 2.6.

Bing 2.6. Sai s6 cho phép ena kich thude cac b phan mau thi nghiém thép tim

Chicu rong b, clia Sai s6 cho phép cla chidu Gia tri sai s0 cho phép cha chiéu rone
miu 1am 1hép thi rong b, clia phin chuin 1on nhat va nho nhat trong doan dai
nghicm (mm) mdu thi nghi¢m (mm) chuin clia miu thi nghi¢gm (1nm)

10
+ :
15 +0,2 0,1
20
+0,5
‘%() —( - (),2

2. Phuong phip do clng bé mat

Giita cuomg d¢ vt licu thép va do cing ¢6 mai quan h¢ nhu sau:

Thép cachon thap o, = 3,6HB (2.20a)
Thép cachon cao o, = 34HB (2.20h)
Thép hop kim o, =3.25HB (2.20¢)

Trang dé: gy, - Cuding do tdt haw cha vat licu thép (N/mim7);

HRB - D) cing, do duge trge 08p wr vt Lidu thép.
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Sau khi xdc dinh g, ¢6 thé can i vao ti 18 chdy cua vat ligu cang loai tinh todn cudng
do chay cha vat licu thép hoac cudng 46 chiy didu kién, cudi cung khi cho k&t qua do kiém
tra thudmg con xem x&t 1 1é dam bao cua né.

3. Phuong phap phan tich hod hoc do kiém tra cudmg d6 vat lidu thép

Phuong phap phan tich hod hoc 1a phuong phdp dua vio cac thanh phan hod hoc cha vat
héu thép du tinh mot cach so luye cutng do vat Lidu (hép cachon:

o, = 285 +7-C + 0,06:-Mn + 7,5-P + 2-Si (2.21)

Trong d6: C, Mn, P, Si lan tugt 1a ham luogng cdc nguycn t& cacbon, mangan, photpho,
stlic cua vat liéu (hép, lay 0,01% lam dom vi tinh.

IV. Plucong phdp phdn tich hoda hoc cura thep

Ham lugng cde thanh phin hod hoc cta thép trye 1i€p anh huong dén tinh nang co hoc
ctua vat licu thép va tinh nang han. Phuong phdp phan tich hod hoc cha y&u 1a phan tich
bim hegng cdc nguyen 16 trong vat 1i¢u thép. Mau phan tich hod hoc 1a mat thi nghi¢m,
cing ¢6 the diing phuong phdp hio hodc khoan, trude khi 1dy mat thi nghié¢m phai lam sach
Iap oxy hod sat g b mat.

1. Xic dinh ham lugng cacbon (phuutng phdp dung lugng thé khi)

bem mdu nung trong 10 nung nhigt do cao va dung ludéng oxy dot dé bicn CO thinh
CO,. Hon hap khi sau khi loat bé lua huynb, tap trung vao ong khi. Sau dé dang dung dich
KOH hap thu CO,, trong dd, ti 1& the tich trudc va sau hap thu 13 thé tich CO,, tir dé tinh
ham lugng cachon.

Phuong phép xdc dinh cy (hé ¢6 (hé xem “Xdc dinh ham lugng cacbon trong thép va hgp
kim™ (GR223.1-81).

2. Xdac dinh hdm lugng mangan (phuong phdp dung lugog axenit natri-nitrat natri)

Mau qua dung dich axit, trong méi truedng axit sunphuric axit photphoric, dung nitrat
bac [Am chdt xic tde, dung suufat ammonium chuyén 6xit mangan thinh hod tri 7. Dung
dung dich tiéu chuin axenit nalri-nitrat natri nhod vho dé xde dinh. Khi trong dung dich thi
nghidm ¢d trén Smy anh hudme 1¢i sy quan sit ctia didm cudi, ¢6 the cho niken vao dé it
(1¢u anh hudmg mau cua ion coban.

2 Xdce dinh ham lugng photpho

Mau thi nghi¢m ding mudi ¢é tinh axit d& hod tan, véi ndng do khodng 2,2mol/L nitrat
natri, cho molybdacnum natri vao, hinh thinh photpho motybdaenum ammonium ket tua,
sau khi qua loc, dung dung dich ticu chudan NaOH qua li¢u luong d& hod tan, NaOH thia
dimg dung dich tiéu chudn nitrat natrt nhd giot tedr lai.

N&u trong dung dich thi nghi¢m ¢6 As it hon 100ug; Ta it hon 500pg; Zr, V hoae Nb it
hom In:g; Wit hon 8myg; Ti {t han 10mg v St it hon 20mg thi khong ach hudng (& k&t qua
do. Vugt qua gidi han tén, As dunp HCI dd trir bd; Zr, Nb, Ta, Ti. Si dling axit
hydreophatphoric d& pho; Vo diing axit clohydric-ammonium hydroxit d& hoan nguyén; W
tcong dung dich ammonium; EDTA 160 tai dung beryllium phan 11 08 loai bo.
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4. Xac dinh ham lugng silic

Miu tan trong dung dich axit, ding axit clohydric dun n6i khéi d& axit silic thodt ra khoi
nude, sau khi loc rita sach, dun thanh SiO,. Dung axit sunfuaric-axit hydro fludric xi i,
khi¢n cho Si tao thanh S10, dé loai bd di. Chénh 1&ch trong lugng trude va sau khi loai bo
Si, tinh duge ham lugng phan tram cua Si.

S. Xdc dinh ham lugng sunfur

D¢ midu vio trong nude brom bio hod, hod tan bang HCI-HNO, khién cho HCL bae khoi,
sau d6 loc dé loai bo Si, W, Nb, thong qua cic 16p mau Al,O; hoat tinh d¢ leai bd phén 1dn
cdc nguyén 16 gay nhidu, lai dung axit hydrd ammonium loiing rira sach axit sunfuric cia
khdi mau, diing phuong phap trong lugng sunfat baxyum d¢ xac dinh sunfur.

6. Xdc dinh ham luong titan

B¢ miu tan trong dung dich axit, khién cho axit sunfuric bdc khéi, trong dung dich axit
dcxalic, axit va Ti bién mau hinh thanh vat ¢é dang xg, do dd hiit dnh sdng. Cic ion khic
{ri¢t tidu theo 118 dung dich. '

7. Xac dinh him lugoag vanadium

Sau khi mau thi nghi¢m tan trong dung dich axit, trong mo3 truong axit sunfuric va axit
photphoric, var nhict do trong phong, dang manat axit kah dua oxit vanidivm (81 hod (11 5,
cho chil xidce tic tanfalum fan trong hydrd cacbua, vat ¢é dang xo vanadiom lay hydro
cacbua, do dd Wit dnh sdng. N&u trong dung dich méau, Mo va Ti ¢6 ham luong tén Img (rd
I&n, xdc dinh nhiu; NEu nang cao ndng do axit cla dung dich d&n 6N, ¢ (hé ning cao
luong cho phép cia Mo d&n 2,5mg, sau khi rira sach axit sunfuric, ¢6 thé loai bo anh hudmg
cua Smg Ti doi v k&t qua do

2.1.3. Phuong phap phan tich hoa hoc xi mang va bé tong

[. Do kiem tra ham lwong xi méang trong bé tong. 1 16 vita-cor lién

Ham lugng xi mang trong bé 10ng 1a dya vio silicat va Oxit canxi d€ bi axit hydrochlorit
lodng phan gida’ hom so vdi cac vat licu khic trong be tong, ted thinh nhing vat chit cé the
hod tan d& xdc dinh. Ham luong dd silic hode 6xit canxi ¢é thé hoi tan, ¢d the thong qua
phan tich hod hoc thong thuimg dé xic dinh

bau tién chia ¢t licu lam may loai:

- Cot licu dang 1: vé cd ban khong tan trong axit hydrachlorit lodng;

- Cotlicu dang Sz vé ¢ ban ¢ 1he tan trong axit hydrochlont loang;

- Cot licu dang P: mdt phin tan trong axit aydrochlorit lodang.

Dudi day chi y&u ban v& phueng phdp thi nghiém kiém tra be tong ¢ol licu dang 1.

1. Lay mdu va xir Ii

Miu chi ¢d lién quan dén mdt bd phan be (10ng ndo dé trong k&t ciu, do d6, miu lay phai
¢6 86 lugng day do mdi ¢6 (he dai dicn cho toan bo ciu kicn be (ong.

Lay mdt phin méu kho, dap v, nghién vi tao thinh bot min ¢ the qua duoe 18 sing (hi
nghidm 150um. Mau duge diap viv va sang lal, mai 1an 1y mot nda lugng con lal (rén sang
lal dap va va sing, d€ ¢ thé lan lugt qua duoc mat sdng 4,75mm, 2,.36mm, 600um. 150pum.
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Hat con nho hon 150pm trong qua trinh nghién min 14n tht nhat di duge sang ra. Trong
lugng mau cudi cung dat duge phai 1dn hon 20g. Do d6, trong hugng cla miu trude khi dap
v va nghién min it nhét phai 16n hon 2kg.

2. X4c dinh ham lugng xi mang va ti 1& ¢6l lidu-vita

- Cotliéu dang 1

Lay mot phian miu da nghién, du tinh trong dé ¢ 0,3~0,5g 6xit canxi, sau khi diing axi
hydrachlorit loang va hydroxit natri xit 1, phan tich xdc dinh ham lugng 6xit canxi, dong
thini 1dy 0,5~1,0g miu nguyén dang cho vio 1o nung, gia nhidt trong khoang 925°C~950°C.
cho dé&n khi trong lugng khong thay di thi dimg, ta cé:

L‘(IOO — q) — 5(100 - m)

Ham lugng xi mang % = x 100 (2.22a)
£ a{100 - ¢) - {100 - p)
. a{100 ~ m) — {100 -
Ti 1¢ cot lidu-vira = ( p) (2.22b)

{100 ¢) - 5(100 ~ m)

Trong dé: « - Ham lugng Oxit canxi trong xi mang, %;
b - Ham lugng 0xit canxi trong ¢4t lidu, %;
¢ - Ham lugng axit canxi trong be tong, %;
p - Luong t6n that do nung, i 1& phan tram cta trong lugng xi mang, %;
¢ - Luong (3n (hat do nung, (i 1¢ phan tram caa trong lugng c6t Tidu, %:
m - Luong t8n that do nung, (1 1¢ phéan trim cua trong luong hé tong, %.

a va p ¢6 1ién quan dén tinh chat cla xi ming, 16t nhal ¢6 thé thong qua phén tich thi
nghi¢m vat licu dé xac dinh. N6i chung ¢6 thé ding gia tri gin diéng: a = 64,5%; p = 2,0%..
Doi vai b vi g, gidng nhie phuong phdp thi nghiém be tong trinh bay & trén, chuin bi miu
¢t 1iéu nghién min d¢ tidn hinh thi nghi¢m.

- Cic load ¢ot liéu khic

Z

B& 1ong vdi cdce loai hinh ¢ot licu khdce ¢6 the tham khio nhdng i 1idu ¢6 lidn quan.

G

L. Kiém nghiém tinh on dinh ciia xi méng

Ki¢m nghi¢m tinh dn dinh cta xi mang 1a mot chi tiéu quan trong cla kiém nghidm i
mdang. BE 1dng néu s dung xi mang ¢é tinh 6n dinh khong dat yéu ciu s8 lam cho b tong
bt ndt, rén rac khién cho be 1ong mat di nang tuc chiu tai.

1. Phuang phap kiém nghi¢m hod hoc tinh dn dinh cba xi mang

Mau xi mang sau khi hdn hop véi dung dich ¢on &tilic glyxerin, voi trong xi mang hod
hop vai glyxérin (MgO khong ¢d phan tng vai glyx&rin), tao ra glyxérat canxi ¢d tinh kiém
y&u, dong thdi hod tan trong dung dich, phenol titanic 1Am cho dung dich ¢ mau hong.
Dung dung dich axit benzen (axil y€u) nho vao glyxérat canxi lam cho dung dich mat mau,
¢d (hE dung lugng tiéu hao cha axit benzen dé tim ra ham lugng cla dd vor. Cac bude (hi
nghidm cu thé i
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Ding nam cham hil mat sat trong miu xi mang, sau d6 cho vao binh thuy tinh migéng
1&g, bit kin miéng binh, trong hromg midu khong duge it hon 200g. Trude khi phin tich, Ly
miu xi mang ding phuong phip chia bin ldy 25g, sau d6 sdng qua sdng ¢b mat sang vuong
la 0.08mm. Ly Sg trong 86 xi mang qua sang, cho vio binh thuy tinh nhd réng miéng, dé o
not Kho rdo .

- Can DOSE oxit canxi (nung cachdnat canxi tinh khidt cao & 950°C~1.000°C ¢cho dén
khi trong lugmg khong thay déb), d& vio binh hinh con 150ml kho, cho vio 1Sml dung dich
glixérin va khully déu. Lap thiét bi ngung k&t tudn hoan, & 10 dién ¢d lud anmidne dun soi.
d¢ dung dich sau khi ¢6 médu dé dam, 14y hinh hinh con ra, ldy ngay 0,1N dung dich ticu
chudn cén axit benzen nhd vio cho dén khi mat miu héng nhat; dua tidp vao thidt b
ngung k&t tudn hodn, HEp tue dun sdi cho dén khi mau hdng nhat xuét hién, L lay ra nho
giol. Thao 1ac lap di lap lai nhu vay, cho dén khi dun trong 10 phit khong ¢6 miu hang
nhat thi dimg. Nhd giot dung dich ti¢u chuén con axit benzen déi v 0xit canxi tinh theo
comg thie sau;

' (7, = 1000

Ty T L
[T I ('

"
Trong dé: T, - MO ml dung dich ticu chudn con axit benzen wong duong vai sa
miligam cua oxit canxi {(mg/ml):
Cry - Trong lugmg Oxi1 canxi (£);
Vi, - Khi nhd giol oxit canxi, tdng thé tich tdu hao 0,IN dung dich ticu
chudn con axit benzen (ml).
- Lay 0,5¢ mdu, lap lai cdch lam ¢ budce irén, cho dén khi mau dun sau 10 phit Khong co
méu hong nhat thi dimg (cho vao thidl bi ngung k& tudn hodn). Ham lugmg £Ca() trong
mdu [

,.

s

-
1000 < (s
Troug dd: T, - K& qua tinh theo cong thie 2.23;

Ham lumg £.Cat) = 100 (2.24)

G- Trong lugmg maa dem can (g);
V - Tong the tich hicu hao O 1N dung dich ticu chudn con axit benzen (ml)
khi nho giot doi vat mid,

- MAi mQt miu nén ldn lugt Gén hinh hai lan do, néu ham luong £CaO nhd hon 29 sa
SOty ¢t don coa hai 1an k& qua phan tong pham vi 002, néu vaet ra ngodi pham vi nay, phu
tcn hanh do Tan tha ba. NEu sai s& aydt doi cha k&v qua thu duoe so vl K3 gua ha lan
trute hoae mot lan bat ki trude trong pham vi 0,2, Tay gid 1 binh guan 1am k& qua do

- Panh gid ket qui;

+ Xi mang sin xult bang 10 quay:

NEu him lugng £.CaO < 1.25%, tinh dn dinh cua i mang dat yéu ciu;

NEu ham lugng £.Ca0 > 1,400 tinh on dinh cua xi mang Lhong dat véu ciu:

Neo 1.25% < hinn by £Ca0r < 1400 thi nghi¢m bang phuong pndp binh



+ Xi méang san xuit bang 10 ding:

Né&u ham lugng £.CaO < 2,75%, tinh &n dinh cha xi mang dat yéu cdu;

Néu ham lugng £.Ca0 > 2,95%, tinh Sn dinh cia xi mang khong dat yéu ciu;

Néu 2,75% < ham lugng £.Ca0) < 2,95%, thi nghiédm béang phuong phap banh thur.

2. Kiém nghi¢m tinh 6n dinh cta xi mang bing phuong phap banh thir

Phuong phédp banh thir khong thude loai phuong phép phan tich hod hoc, nhung phuong
phdp banh (hir 1a phuong phdp chii y&u thudng ding trén quoc t&€ dé ki€ém nghiém tinh én
dinh cia xi mang, dudi day 1a phuong phéap dé.

+ Lam mau bdnh tha

LAy 400g miu xi mang dé vao ndi trén di duge lau bang vai u6t, cho vao 114ml nuée
mdy. Tron bang mdy hodc tron thi cong, sau khi tron déu xong 18y ngay mot phin chia lam
hai phan déu nhau, 1am thanh hinh ciu dat 18n tdm kinh d3 duge b6i diu, chan dong nhe
tdm kinh dong thoi dung dao da lau qua vai udt quét tr bén mép ngoai vao gitta lam thanh
chide binh ¢é duong kinh 70~80mm, & gitta ddy khoang 10mm, bén ngoai mong han, bé
mat nhin. Ti€p dé A& banh vao tu bio dudng, bao dudng 24 + 3h tinh tir sau khi hinh
thanh bdnh.

+ Ludc banh déng thoi danh gid tinh dn dinh cla xi mang

Ldy banh tur trén mat kinh, dat trén 1dm ludi trong thung nude dun cho s61, dun s6i trong
4h. Trong qué trinh dun luén d€ nude cao hon banh trén 30mm. Bun xong d6 nude ra, dui
cho nhigt do trong thang bing nhict do trong phong thi 1dy ra kiém tra. Dung mat thudmg
quan sd1 khong phat hicn banh ¢é v&t nit, khi dung thude thang kiém tra khong bi cong,
tinh 6n dinh thé tich ca xi mang dat yéu cau. Nguoge lai khong dat yéu ciu.

N Xac dinh ham hegng ion clo trong bé tong

Ham lugng ion clo trong bt tong ¢é thé dung phuong phiap nhd giol nitrat bac
dé xdc dinh

1. Yéu cidu 1y miu

- Phuong phdp 14y mau: dung mdy khoan 161 khoan 13y 16i duong kinh 100mm trén ciu
ki¢n be tong, chidu dai cia mau 13y theo yeu ciu. Cling cé thé dung mdi khoan duding kinh
16n (dudmg kinh 25mm) duc 13 trén cau kién, 1dy duge bot be tong.

- Vit ldy mau: vi tri [dy miu nén lay & chd dong déu khong c6 cot thép va cich diu
cau kién 50~100mm.

2. Ché tao miu thir

LAy mau he 16ng loai bd nhitng vien di 1ém, nghién cho d&n khi toan bo qua duge sang
0,08mm, sau dé dat vao thing say sdy trong 2h, sau khi 1dy ra dat vho d6 dung bang s d¢
lanth bang nhi¢t do trong phong.

3. Phuong phédp do va phan tich k&t qua

Can 20g mau (chinh xdc 1di 0,01¢), cho vao binh dun vi cho vio 200ml nude cal, tron
manh trong 1~2 phat, ngam 24h hoac 3h trong nét nude 90°C, sau déb loc bang piay loc
dinh tinh. bidu chinh néng o pH khoang 7~8 (dung axtt nitric d¢ diu chinh ndng do axit,
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dung NaHCQO, hoac hydroxit natri dé diéu chinh néng d6 kiém). Cho thém vao 10~12 giot
chat chi thy chromat axit kali 5%, dung dung dich 0,02N nitrat bac nhd giot, vita nhd vira
khudy d& dung dich hi¢n ra mau hong thim khong bi mat thi dimg. Liic ndy ham lugng ion
clo tinh theo cong thic sau:
~0,03545- NVm
- 8%
Trong dé: N - Nong d3 duong luong cta dung dich tiéu chudn nitrat bac;
V - Khi nho giot, dung dich nitrat bac bi tiéu hao (ml);

-100% (2.25)

V, - Lugng nude dé€ ngam méu thi nghiém (ml);
V, - Mdi lan nho giot, lugng dung dich duge loc 14y ra (ml);
m - Trong lugng miu (g).

4. Xéc dinh chi¢u sau thdm nhap cuia ion clo

Mau 16i [ay dugce chia timg 16p, 1an luat xdc dinh ham lugng ion clo clia timg 1dp, U dé
¢d thé xdc dinh chidu sau tham nhip cla ion clo. Xdc dinh ham lugng ion clo cho mé&i idp,
yéu ciu [y 3 miu trdr [8n trén cng mot 16p 1an lugt xde dinh ham lugng jon clo, sau d6 lay
gid tr1 binh quan lam gid i dai dién ham lugng 1on clo cho 19p dé.

2.1.4. Do kiém tra cuomg do khai xay, vira xay va gach

1. Do kién tra cuomg do khoi xay

1. Do Kiém tra cudng do khai xay bang phuong phap 14y méu hién truomg

- Cit miu khaoi xay (240 x 370mn) va xir 1 miu:

Trén khoi tudng & hicn trudmg (thudng 13 phit 1udi clra s8) cat 14y méiu thi nghigm. Kich
thude cta miu thi nghi¢m cat ra phai 1én hon + . h thude quy dinh, diang bao ¢6i géi lai va
dra d&n phong (hi nghi¢m. Gia cong mau thi 1gniém cit ra theo kich thude quy dinh (240 <
370), diing vita xi mang Ling phing hai mat trén vi dudi.

- Nén thi nghiém va ddnh gid cuomg do:

Pua mau thi nghiém dii xir If xong viio may nén tién hanh thi rghi¢m nén doc truc. Khi
thi nghi¢m, do tii wrong [dn nhdt N ma miu thi nghiém ¢ thé ganh chiu.

Lic nity cudmg do chiu nén thue 1€ cha khéi xay £, =N/A, trong dé A 12 dién tich mat cat
chiu tai cia miu.

Can phai chi ra rang, £, thit ra khong phai 1a cuomg do thiet k& f cua khoi xay, giida
ching ¢ mdi quan h¢ nhu sau:

f :f||| (1—1,645(5‘1)/}’[ (2.2())

Trong d6: & - HE s8 bicn di, & = 0,17,

% - H¢ s6 phan loai tinh nang vit lidu. y, = 1,5

Sau khi ¢6 £, dua vao ¢ap cuong dd cua gach, tra bang 2.2.1-1 trong GBJ 3-88, duge cap
cuding dd clia vita, ti&p d6 tra bang 2.2.2-1 cha GBJ 3-88 d¢ tim duge cudng dod chiu kéo,
chiu cat vi cutmg do chiu udn clia khoi xay.
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2. Po kiém tra cutmg do chiu nén cla khdi xay bang phuong phdp kich nho

- Qua trinh do:

Tai nam hang gach 1ién ké theo hudng thang dl?ng cba khéi tuong dyc mdt rinh ngang
trong duong véi kich nho (rong 240mm, cao 70mm=~130mm), trong rinh dat mot kich nho
déng thdi ¢6 dinh bang thanh kéo thang bang, ding bom diu bang tay phan cp gia 4 déi
v khol xay trong rinh cho dén khi khéi xady chiu luc bi pha hoai, ghi lai gid tri tai trong
phé hoat N.

- Suy ra cudng 46 chiu nén cia khoi xay:

Jin = NIKA) (2.27)

Trong d6: f,, - Gid tri ude tinh cutmg do chiu nén cua khai xay (MPa);

A - Di¢n tich mit ¢it chiu nén cta khéi xay (mm”);
N - Tai trong pha hoai cta thi nghiém (N);
k - He s6 tinh chuyén ddi cudng do déi dng véi mau hi¢u chudn, tinh theo
cong thire sau:
k=129+0,670, (2.28)

Trong d6: gy - Gia tri dng sudt uén do tai rong trén khoi xay bi do gay nén, néu o, =
0,6MPa, thi ldy o, = (,6MPa.

3. Do kiém tra cudmg do chiu cat chia khoi xay bang phuong phép kich

Chon khéi xay gach & gén clta s6 1am kho vue do kiém (ra, sau d6 duc rinh trén khoi
xay, khodng cdch hai miéng rinh / = 500mm, sau dé sta cho ranh bing phang, rai viia dal
tdm dém thép. Khi do, kich s& day khéi xay & vi trf vién midng 18, do gid tri 1ai trong 1on
nhat V khi bj ddy ra, cudmg do chiv cit thuce (& cha khai xay £, Ja:

Jom=V/A (2.29)

Trong do: A - Dicn tich mat cat ngang cua phin bi day ra.

Gia tri thict k& cudng do chiu cat £, , cha khoi xay gach tinh (heo cong thire sau:

fo = Lo (1-1,6458)/n. (2.30)
yo= 13008 =0,20) '

1. Do kiém tra cuong do chin nén clia vita xay

Dudi day chu y&u gidi thicu do ki¢m (ra vita xay bang phuong phdp xung kich.

Lay vua khoi xdy trong mach xay gach, duc mu thinh hat hinh won ¢é dudmg kinh
khodng 10mm. Liay 180~200g vat licu (hi nghi¢m (hat) cho vao hop sdy, sily nong khoang
2h dudi nhict dd S0~60°C (mau kho 6 (he khong can phai sdy).

Sau khi midu da ngudi chia thainh 3 phin. mdi phan 50g, can chinb xic dén 0.07¢.

Bua mdu thi nghi¢n vio dng xung kich trong (hidt bi xung kich (Tong vicn Nghicn vifu

xay dung BO Luydn kim san xudl), dong then gat phang mat phia rén cda ching.
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Dung sang ¢é mat sing (ron dudng kinh 1 Smm, 2,5mm va sing ¢ mat sing vuong ¢6
18 1a 1,2, 0,6, 0,3, 0,15mm, sang 2 phit trén sang mdy, 1an lugt can lugng cdn lai ) trén
sang cia mdi loai sang. Trinh (v xung kich va sang 1a: ddu tién xung kich hai lan sau dé
sang, cAn, sau d6 lai xung kich bén 1an, sing, can, lai xung kich b6n 1an, sing, can. Ding
cong thie dudi day tinh t8ng dicn tich bé mat A ciia vat lidu thi nghigm:

10,5 «—a
Zd (2.31)

Yo cpt

Trong dé: y, - Mat &6 chat ddng cua vat liéu thi nghiém;

A=

a; - Lugng du thira vat Licu thi nghiém trén cdc sang;

d.pi - Duong kinh binh quan cua hat vat licu thi nghiém trén cdc sang, xem bang 2.7.

Biang 2.7. Puimg Kinh binh quin hat vit liéu thi nghiém cia cic loai sang mau

A 1,2~1,0 | L0~0,5 | 0,5~0,25 | 0,25-0,12 | 0,12~0,06 | 0,06~0,03 | 0,03~0,015
B 1,097 0.722 0,361 0,177 0,0866 0,0433 (0,022

Ghicha : A - Pham vi dudng kinh hat trén cde s6 hiéu sang (cm);

B - Puong kinh binh qudn cita hat d,,, (cm);

Dién tich bé mdt ciia mau vit liéu nhé hon 0,015cm, tinh theo céng thitc:
a <u_u|<

= 1510 ——

A <l)_n|5
7(1

Pong thai tinh todn cong nang da dung dé pha v vat licu thi nghiém:
W = Nh (2.32)
Trong dé: W - Cong xung kich (J);
N - Trong hugng bia (kg);
h ~ Chiéu cao rui bia (m).
Lay ba k&t qua thi nghidgm dién tich bé mat thu duge clia cong tieu hao khic nhau (W),

A (W, A,), (W, A,), dung phuang phédp binh phuong nhd nhédt tim duge phuong trinh

tuy&n tinh, tinh dugce d6 nghicong [XW-/) cua dudmg thang hdi quy.

bat: oo [ M) (.33)
-t \ AW.) PR N
Thi cudng dd chiu nén f, cua via la: 1, =394 YO (2.34)

€6t nhidu cich do kigm tra cudog do vita ¢ hién trudme, nhu do kiém tra cudug d6 vica
xav hing phuong phap bat nay, phuong phéap suy dodn,. - déu ¢é thd chon dung.

Ak Foo kiém tra cromg do chin nén ciia gach

bo kidm tra cudmy do chin nén cla gach tuong doi don gian, ¢é the 18y mau true GEp wr
nrdme cach d8 Bm th nghicm chiu nén. M&i 1an thi nghiém 6 tinh chat kiém tra, ciing mot
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loai khéi xay it nhat 14y nanm miu tién hanh thi nghiém. Lay gia tri binh quan todn hoc biéu
thi cuong do chiu nén cua gach.

Ngoai ra, Vién Nghién citu xay dung T Xuyén ding sing bit ndy HT-75 tién hanh
nghién citu do cudnp dd gach, 14p ra quy trinh do cudng do, khi cin thiét ¢6 thé st dung
phuong phap nay.

2.2. PO KIEM TRA CHAT LUJNG BEN TRONG CAU KIEN BE TONG

2.2.1. Po kiém tra tinh dong déu va khuyét tat bén trong cau kién bé tong

Po kiém tra tinh déng déu va khuyét tat ben trong ciu kién be tong chu y&u dung
phuong phdp séng siéu am. Poi hdi khu vue cdn do ¢6 mot doi (hoac hai d6i) mat do song
song véi nhau. Déng thai, ddi hdi mit do phai sach s&, bang phang, khi cin thiét phai dong
da mai mai phang hoac diing vita cudng d6 cao déng cing nhanh trat phang.

I. Thiét bi va do cdc tham s6 Gm thanh _

1. Thi&t bi siéu Am st dung va dau do phai dam bao cédc yeu cdu sau:

- Thiét bi hi¢n séng c6 hinh séng rd ring, thé hi¢n 8n dinh;

- 86 doc nhé nhit clia mdy ghi thi gian 13 0,1us, Pham vi ghi thoi gian 0,5~5.000ps:

- Chit 58 hién thi én dinh, didu tiét thdi gian cha 4m trong pham vi 20~30ps, trong thdi
gian 2h, su thay d8i ctia chir s8 khong duge 1dn hon +0,2us;

- Bo tit dan ¢6 do chia nhd nhat 13 1dB;

- Pham vi anh hudng cta tan s6 cha bd phéng dai tidp thu 13 10~500kHz, tdng do tang
khong duge nhé han 100dB;

- C6 thé 1am viéc binh thudng trong m6i trudng nhiét do 1a -10 ~ +40°C, do 4m tuong
d6i nhd hon hoac bang 90%, dién dp ctia ngudn dién 220V +£10% (dién 4p cha ngudn dién
mot chidu £5%);

- Tan s6 cia ddu dd trong pham vi 20~250kHz, chénh 1&ch tin 56 do thuc t& cia dau dd
khong duge 16n hon +10%.

- Mdy sicu 4m phai kiém tra dinh ki & co quan ki€ém dinh, s& dung trong thoi gian ¢é
hig¢u luc. Mdy maéce phai thudng xuyen bao dudng, mdbi thdng it nhit phai cam dién mot lan,
mdi 1dn 1h.

2. Po cdc tham s6 am thanh

Trude khi do dua vao dd Idn cda khodng cdch do, diéu chinh dién dp phat xa cla mdy
dén mot nic ndo d6, dong thoi ddm bao dudmg chuin quét khong bi nhidu vi tap am, didu
chinh do tang thi&t bi dén vi trf twong d6i 16n gilt nguyén khong ddi. TiEp theo dé ¢d thé do
gid tri thdi gian truyén am, bicn do séng va 1an s6.

+ Do thai gian truyén séng

bau phat v ddu thu 1an lugt ttmg doi dua vao vi tri tuong dng vai diém do trong khu vige
do (dung mai d& dau do 12 ho hoac diu nhét). Dang bd 1at din didu chinh séng cia tin hi¢u

dau tién d&n do cao nhat dinh, sau d6 didu chinh mach xung. Lay mép trude cla né dé ding
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vao khdi diém cia dudng cong dutmg chudn mép séng dau tién, doc gid tri thoi gian truyén
song ¢, (chinh xdc dén 0,1ps), sau d6 tinh toan gid tn thoi gian truyén séng thuc 1& cia bé
tong cha diém do:
ti=1 -t (2.35)
Trong dé: 7, - Thoi gian truyén séng thuce (€ cta diém do thit 7 (us);

1, - Gid mi do thini gian truyén song didm do thit i (us);

fo - S8 doc diu tieén thoi gian truyén séng (Hs). Dua vao ban thuySt minh cua
thiét bi yéu cdu do trude.

- Do bién 40 dao dong:

C3 hai phuong phap do bién do dao dong:

+ Phuong phap chia 0: ¢6 dinh bo (at ddn & mét vi tri 1at dan ndo dé, trén man hinh hi¢n
séng clia mdy doc bien do dao dong dau tién (vach s6).

+ Phuong phap tri 53 it din: dung b tat dan didu chinh bien do séng ddu tién dén mot
d6 cao nhit dinh (3mm hoac mdt vach cia 0), doc s6 dB trén bo (it dan.

- Do téan so:

bau ticn phai diéu chinh mach xung di dong di¢n dén chd 1dm cia séng (hoac dinh
séng) nira trude chu ki séng dau ticn, doc thyi gian truyén song ¢, (us), sau d6 diéu chinh
mach xung di dong tGi chd [3m bén canh (hodc dinh sdéng), doc thdi gian truyén séng r,
(us), tan s6 cua chu ki séng thit nhat la:

1000
Jo=7T—- (2.36)
1, -1,

I1. Do kiém tra tinh déng déu bén trong két cdau bé tong

bo kiém tra ddng phuong phdp k& 6. Dau tién chia 6 d6i vdi cdu kidn bi do (6 vuong
200mm, ctng mol didm trén hai mat do phai triing hop), sau d6 do thdi gian truyén séng
thue (& cilia cde didm 7, ddng thdi tinh 6c d6 am theo cong thite dudi day:

vV, =L, (2.37)

Trong dé: V. - T6c do am bé (0ng cla diém do thir i (km/s);

l; - Khoang cich do cua dié¢m do (ha i (mm).

Trén gidy ghi do thi nghi¢m, v& vi tri cac di¢m do, ghi tri s6 (6¢ do am. Tidp dé v&
dudmg ddng nufe 16¢ do am. Budng cong déng mide (8¢ dd ndy phan dnh tinh déng déu cua
be tong.

1. Po kidm tra khu vie khong dic chde va lo réng ~én trong hé tong

1. B6 tr diém do

bo kidm tra vin sir dung phuong phap ké 6 vuong .0 vuong 200mm). Tuy tinh hinh thuc
(& cla cfu kigén hi do bo trf diu do theo mdt trong ha phuong phép dudi day:

- N¢u cdu kigén bi do ¢ hai doi mat do song song vdi nhau, diing phuong phép do timg
cap (hinh 2.12).
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- N&u cau kidn bi do chi ¢cé mdt doi mat do song song v nhau, dung phuong phép do
xi¢n. Nghia [@ trén hai mat do song
song vai nhau lan luet vé vy i dicm
do giao nhau cta hai nhédm diém do
(hinh 2.13). {

¢ 7 ’ > - A —

- N&u khoang cich do cua céu kién

hi do tuong dai on, ¢6 (hé & vi tf r.

thich ddang cia vang do khoan 16 do T

4_;_.L_‘L -

1411
b
q

song song vdi mat bén. Pudmg kinh 16
khoan 45~50mm. Chiu sau 18 khoan Milt bang Mat dimg

OC VAo yéu ca icm fra. X
phu thudce vao yéu cau do kiém tra Hinh 2.12. B tri diéin do theo

YA b A D CAl 1A 0 A . _'
N&u mat hén cua ciu kién dung dau phitang phdp do thang

do dang dao dong theo chidu sau,
dung dau nhdt ngdu hgp: néu trong 186 do dung dau do dang dao dong hudng tam, ding
nirde ngau hop. B i ddu do nhu hinh 2.14.

N
r— /
I N B A B2 %ZZ
2_-\/f\>\‘-”-_ @ "~ A5
(DG-v(( > 10 2_,\\ il S L/
Qs > T de20) 4 e = L g-— ——
@ s o< 30 R e S
— - =. |~ ~
@ > _>C - s 5§ — b— 1
® -~ o
v T
4% M3t bing M2t didng
Hinh 2.13. Phuonge phap do giao nhau Ilinh 2.14. Plwiong phdap do bang khoan 1o
! & phay &

2. Do 86 Licu v tinh todn

Trén gidy ghi do ki¢m tra v& vi tri ¢de diém do. Dang phuong phdp néu & trén do thi
gian truyén séng, hidn do séng, tdn s vd kheang cdch do cha cic diém do, ghi vao hian T
vi trf cie didm do va bang ghi chép. Lan lugt tinh todn t6e do séng (tinh duoc i thai gian
fruyén song)., bicn do song, tri 88 binh quan cla gid i @n s6 do duge (n,) va sai s§ tidu
chuiin (S,):

l n
n_= -Zx, (2.3%)
no

S, = \/( dx /n = (2.39)
{0

Trong dé: x; - Toc dd amy, bicn do, 1an s6 cia dicém do tha 7

n - S& dicm do 1ien quan J&n thdng k¢ cta mot kha viue do.
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A Phan bicr cae gia i khie thutmg o kho vae do
- Lan luat lay cde gid i e do am. bicn do, tan sd eta cae didm o khu vue do xép thr u
1 lom dén nhd:
Vi EBEE L 20 ZN R 2N (2.44)
Trong do: y; - Gid i do tie dd am. bién dd, @n 56 cla cdc diem ¢ khu vuce do, néu didu
kién ngdu hop khong dam hao duoe Gn dinh cha bién dd do, thi gid tn bién dd song khong
thd lim chdh dya cho thong ke.
Tinh todn gid tri phan doan khac thuimg v (i):
votd) =m, - A (NS, (2.41)
F=mn=fon-2, ..

Trong do: A4 - Tra theo bang 2.8,

Bang 2.8, Tri 50 thong Keé ¢a n viv A tuong iy

N 11 1ty |5 2 RAL 24 6 IN A1
i | 47 |52 1.59 1.6 1.69 1,73 1.77 |80 BT
" 32 (B} A N 40 42 14 Ih s
2 156 | Ay 142 .04 .06 Los | o200 [ o2 | o2
" s 52 54 sa | Sw 00 (2 (3 b |
i, 205 | 207 [ 20w [ 2o |22 o203 | 204 | 2388 | 207
" 0% 70 74 ™ R0) R4 ™ ol 43
A 2ax | o209 2o a2y |22 | 200 | o2w | 2w | o231 |
i 1) 105 110 TR 120 125 130) 125 140
" 232 | 223 | 206 | ooas | ocan | 24d 242 | 24y | 2as
" 145 150 IS5 1ai 170 180 190 2N 20
SR . :
2 AT RIS b 13y 250 252 254 250 257 251

Xae dinh ot s khaie thudmye:

A

Mat mal dung cong thare (2010 tinh - — I -
LU, mot mat so sdanh v (o vie v tim g i
Pl nhar A& khicn cho v g thia, v -"z“%—_— T e e
cie SO a3 phita san nd déu Hre eae gig o
ke thucmg. New v = v ) oo ngha La ¥
ftong kho vie do khong 1on o cie e 1 ﬁrl—y“ ,
Khae thuime. L ]

<. Aste dinh Kb vire khong dae chace vi

phianysi 16 v Hinh 2.15. Do kico trafoovopy
il IRENRINES
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N&u s8 lidu mot s8 didm do nao dé trong khu vuc do bi col la céc tri s6 khéde thudmg, ¢6
thé k&t hop sy phan bd clia cc diém khic thudmg va (inh trang hinh séng dé x4c dinh bén
trong bé téng ¢4 tdn tai khu vuc khong dic chac hoac pham vi 18 réng. Néu mot s6 diém do
nao dé wong khu vuc do chi ¢é bién do séng hodc tdn s8 ¢6 gid tri khic thudmg, thi bé (ong
& trong khu vuc nhiing diém do nay khong dic chac. Néu (8¢ dd am va bién do séng cla
mor s& diém do nao dé trong ving do tén tai tr1 s6 khac thuomg, thi ¢ thé cho ring bén
trong bé téng clia khu vyc nhimg diém do ndy t8n tai 15 réng.

C6 thé gid thi€t mot cdch gin ding céc 18 réng bén trong bé tong 14 hinh cao hoge cdc
“hinh tru rOn” MmA true cha nd thing gée vdi phuong truyén cia séng am, déng thoi coi
nhir xung quanh 18 rdng 1a b tdng binh thudng, thi kich thude cha 18 rdng ¢6 the ude tinh
gan ding.

Nhu hinh 2.15, khoang cdch do kiém ra 12 /, khodng cach vudng g6c tir tim cua 13 rdog
(0 di¢m do ma thdi gian (ruyén séng dai nhat trén mat do kia) d&n mdt mat do /), gid i
binh quin cia thoi gian truyén sdng cia séng am trong be tong khong ¢6 khuySt 14t 3 pdn
16 rdng 13 my,, gid tri thoi gian (ruyén séng 1dn nhat & 16 roéng la £, nhu vay bin kinh 16
réng r ¢ thé 1y gdn ding theo bang 2.9.

N&u cau kién do chi ¢6 mot doi mat ngoai ¢6 thé do, lac nay bin kinh 18 rdng r tinh theo
cong thic sau:

(2.42)

Trong d6: 7 - Ban kinh 16 vdng (mm);
! - Khoang cich gitta hai dau do (mm);
1, - Thoi gian truyén am Iédn nhat (ps);
m,, - Thoi gian truyén am binh quan ctia khu vue khong ¢6 khay&t tan (ps).
2.2.2. Xic dinh vi tri cot thép va chiéu day lip bao v¢
Co hai cich do kiém tra vi tri ¢8( thép va chidu day 1p bao vé: mot 1a 1ay mau do kiém
tra, har 1 do kiém 1ra vi trf c6t thép bing mdy do.
1. Do kidni tra bang lay mdu
buc bo mot phan 1dp biao vé rén ciu kidn bé tong, truc Gép do vi trf ¢at thép va chidu
ddy 19p bao v&. Phuang phdp ndy gay (6n thuong cuc bd cho cdu ki¢n be (6ng, néi chung
chi ¢é thé do kiém tra véi 86 lugng it. NEu mudn do kidm tra toan dién vi tri ¢61 (hép vit
chidu ddy 19p bao ve bé 16ng, cin dung mdy dé do.
1. Do kiém tra hing mav xae dinh vi i ot thép
1. Thict bi
Xudmg thict bi séng sicu am thanh phd Sin Pdu va cong (i dicn khi lien higp NI cua TE
Nam dcu xan xudt miy xdc dinh vi tri ¢ot thép. Hinh 2.16 13 mdy xdc dinh vi trf ¢6( thép vi

chicu diy 13p bio vé GBH-1 cua xudng thidt bi séng sicu am San Dau san xual.
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2. X4c dinh vi i c6t thép

NGI tiép vio ngudn dién clia dc quy, dé chidu dai cia ddu dd mdy xdc dinh vi 10 ¢ét thép
song song vl hudng chidu dan cha eit thép, didu chinh vé didm khong, gat cén do khoing
cdch d&n vi tri 1én nhit. Chuydn dich ddu do theo chidu ngang (thang g6c véi chidu cot
thép), vi tri kim cta mdy khi dao dong 1dn nhat dudi ddu do 1a vi tri c6t thép. Cing nhu viy,
chuydn dich dian dod doc theo chidu cla ot thép, ¢6 the kiém tra sd lugng vy khoang cich
cot dai.

h

I

|I

|

I

Il
b

Hinh 2.16. My doviwi oot thep va Hinh 2.17. P chién day lop
vhidn day lop bao vé GBIL-1 Inior v 61 thep o gine
1. Bdu do; 2. Mdy do; 3, Cot thip: 4. Hudng di chuyén; 5. Chiéu day Ldp bao vi.

3. Xdc dinh chidu day 1iop bao v¢ cot thép

Sau khi xac dinh vi tid ¢dt thép, dua theo dudme Kinh va ching loat c6t thép danh ddu
trén bin v& dé didu chinh ¢in do dudmg kinh va ching loai coa mdy, noi v ngudn dién,
dua theo yéu cdu dicu chinh khodng cich do, ddng thin xoay nit dé kim s vé sé khong, de
dau do rén cot thép dinh do (canh dai caa ddu do song song vai chidu doc cia cot Thép.
trén diing hé ¢ the doc duoe gid ir) chidu ddy Lap bao ve.

Phuong phdp don gian do chiéu diy [dp bao v¢ ¢ot thép & g6 dam 1a: dit may do vi i
¢t thép & mat bén cua dim. theo phuong phip di uinh biy & trén, xdc dinh vi ti cit thép o
gdc, dong thai ghi lai. Dimg thude thang do khoang cach tir chd danh ddu dén diy dim, do
chinh Ta chidu diy 1&p bao ve cal thép. Sa hog phuong phap do nhu hinh 2.17.

4. Phuemg phip tdng hup do kiem tra chi¢u ddy 16p bao v cot thép

Phuong phip tong hap do ki¢m tra chidu day [op bio v¢ cdl thép 1a ding mdy do do
thong thutmg. diang phuomg phiap ldy mdu Gén hanh chinh 1. Sai o gifta gia (i do bang

may vi gid i hicu chinh Khéng duge 1dm hon 1549% (d\'m;l_\«"{”huhiuh =(1,85~1,15).

2.2.3. Do ki¢m tra mire do an mon ¢of thép bén trong cau Kkien bé tong

Phaong phip do kidm tra nute dd an mon cdt thép cha ydu ad: 07 Phuomg phip guia sil
vt it @2 Phuong phip lay mdu do kicm tra; 3 Phinmg phip didn the i nhicun.

[ Phicorng phap quen sdt ver nie

Bang 2,10 cho bict tinh hinh o han cta trang thdt phd heai coa ciu kKién bé tong vi 1on

that &t dicn ¢it thép, ¢d thé i phin dodn bude ddu mide did an mon cta cot thep
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Béang 2.10. Tilé trang thai phi hoai ciu kién bé tong vai ton that tiét dién cot thép

Trang thadi pha huy Ti 1¢ t6n thét (i€t dién cot thép
Nut khong 16 cart thép 0~ 1%
Nt 10 c6t thép 0.5-10%
Lap hio v@ bi bong dop cuc bd 5 ~209
Ldp bdo v¢ bi bong dop toan ho 15 ~20%

- 3 i = M & . 3 P ] . - . .
Ghi chi : 1 rang thai plui hiy neéo ra tropg bang iy chi la trieomg hop iy ra M can kién siecdunyg
Lan dei, vi phit iy cau kien do se o6 gav ra khéng thaoe vio plam v cua bdng nay.

N&U ¢fiu kien be 16ng <6 vl mift dog theo cbt thép. ¢6 thé dine cong thde sau tinh mic
- t_ . l L g
dd an mon eot thép:
DM, £ 176
e " (2.43a)
(0 < & < 0.2mm)

2 1102
0,008, £~ 0567d

A =332¢ - (2.43h)
(0,2 < & < (0.4mm)
Trong dé: & - Ti [¢ t6n that mat cal (%.);
d, - Chidu ddy 1op biao v@ (mm):
fiy - Cudmg do khai Lip phuomg cua b ting (MPa);
¢ - Puimg kinh cot thép (mm),
A - Chidu rong vet ndt an mon doc theo edt thép (mm).

1. Phicomg phep 1ay mdu do kiém tra

Chon diém 1y mdu ¢ nai 1dp hdo v cda cdu Kico be 1ong bi ndt hoae bi bong dop vi o
nui Lap bao v& khomg o, Buce bo [dp bao v, true 1&@p quan sat mén trang an mon cit thép.
Phucmg phap quan sit cu the [ dang thude kep do dudmg kinh cot thép con Tai, chidu siu,
chiu diai hise hi an mon. v chida diy 1dp bl an mon, dong thude mém do chu vi con lai cia
cOt thép, Trude khi do diemg kinh vi chu vi con Tai cda ¢6t thép phan lam sach g edt thep,
lam cho cat thép 1o ra anh Kim load.

bidng thii ciing ¢ (hE cat [y min ¢al thép bi an mon trén cdu kign dua dén phong (hi
nghicm do me do an mdn cia ¢ot thép. Phuong phap 1dm cu thd [, diu tién lam phang
diiu e mdu 18y w8 reua phing, mai phang), ding thude kep do chidu dai thue 1€ cua miu
sau khn dd gia cong (chinh xae dén 0.02mm), Fam sach gi bing dién giai dung dich NaOFH.
Can mau di lam sgch gi. 1 1E gida khai leong cln duge vai kKhoi luong ricng cua eot thep 1a
LG mat cat con lai cin ot thép, NEu di bict khoi luemg oot thép e Tae o1, nén 1ay u I8
pitr Khioi Tuomg cin dirge v Khot luong teude bie e 1018 an mon.

1. Plocong pheap diéw the e nlién

Cor thép trong b Wng, ¢d e dong gla mat 1Ep xie vl mad teemg, xung quanh, hink
thindh “hai 1dp dien™ dong thén cudi ciing, hink thinh md dién the on dinh (con gol T dicn

}C 'r:



th¢ tu nhién). Bo 1on cua (ﬁ{:ﬂ thé& phan 4nh trang thai noi ¢é 6t thép. M3Si quan hé dién th
ty nhidn cda c6t thép véi ti 1¢ an mon cia ¢t thép nhu hinh 2.18 (quan hé nay do R.F.
Statfull d& xu4t, chi d€ tham khao khi tmg dung trong thuc t&).
+

Bién 20 (V) | ©
200

Bén cuc

Dién cuc

300 FP> t/

T -~y
| \ ~ L cétmep L céimen
-400 _{_ (

|

|

|

5

.l
I ¥ T l W
| Do dién ap tv nhidn cua cot thép Do bac thang dign ap
50 95 T7I& &n mon

-600

Hinh 2.18. Buong cong 11 1 dién thé-dn mon Hinh 2.19. Po dién thé ¢ hién inuong

Hinh 2.19 1A so d6 do tal hién trudmg bang phuong phap dién the ty nhidn, di¢n trd trong
von k& phai 13 10°~10MQ. Bien cue ¢é thd dung dien cuc CuSO,, dign cuc ca 16 men. dicn
cuc Oxil thuy ngan, dién cuc 6xit molybdanium. C6t thép bi 10 ra m¢t phan phai mai sach
trude, dam bao 1iép xic 6t

Dua vao dién thé ty nhién do duge ¢6 thé xdc dinh tinh trang an mon cda ¢ot thép. Bang
2.11, bang 2.12 va bang 2.13 cho céc tidu chuén phan dodn cla t8ng vien luyén kim Trung
Quéc, My va Nhat Ban.

Dung phuang phap dién the tu nhign do kiém tra tinh trang an mdn cha cot thép thuan
tién, thict bi don gian. Qud trinh do vé co ban vin 1i khong pha hoai. Nhung, su thay d6i
dién the cta phuong phap dién the tuy nhién chiu anh hudng ctia nhidu nhan 6, cho nén chi
¢6 thé dung phuong phdp dién the ty nhi¢n lam phan dodn so bo.

Bang 2.11. Tiéu chuin cia tong vién nghién cini xay dung luyén kim

bién the cita cot thép trong bé tong Tinh trang in mon
0~ -250mV Khong bi an mon
-250 ~ -4400mV C6 khi ning bi an mon
< -400mV Bi dn mdn

Ghi chi: Néu hai dién e cdeh whau 20cm, néu bdce cua dién thé'la 150=-2000V non dién thé'thap
phan dodan Ia bi dan mon.

Baug 2.12. Ticu chuin cia nudge My

bién (hé cua cot thép trong be (ong Tinh trang an mon
> 200mV 90% khong by an mon
200 ~ 350mV Khong xdc dinh
< AS0mV An mon 90%

Ghi chi: Dién cie la dién cue sunphut déng bdo hoa
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Bang 2.13. Tiéu chudin cua Nhat Bin

Bieén the cha ¢t thép trong bé 10ng Tinh trang an man
= A00mV RN Khing bl an mon
Cuc bo < -300mV Bi an mon cuc bo
< A0mV An mdn an ho |

Ghi chaa: Dicn ciee la didn ciee sunghat dang bie hoa

2.3. PO KIEM TRA NUT KET CAU

2.3.1. Do kiém tra nut cau ki¢n bé tong

| #2eé1i tra va do kiem tra et bé mdt cdu kién hé tong

bo kiém tra nit cdu kién b tdng, ddu tien cin phai didu tra hinh thite nit cua bE mat
cin kién, tit di ¢ the so bo phén tich tinh chal cda vé nidt: nit do chiu lue gay ra, do lan
nén gy ra, do thr cong khong 16t gay ra, do dong dit hoae chin déng cta thi¢t bi, v& nin
nhigth di, v nit co ngdt hoge v& n do tinh 6n dinh cha xi mang khong (5t giy ra.

Hinh 2.20 1& mot <0 hinh thire vét nin thuong gap caa ciu Ki¢n be 1ong cot thép. Can
phat chi ra rang. v& nidt K& cau thudmg do rdt nhidu nhan o din dén, khi didu tra phas phin
anh mot cich nomg tin Kinh thae & nn.

ﬁ_ffff 11 x‘Q‘J Ll. Ll 1L jhl

Cil Lan Cit

VEl nurt do i trong pay ra Nhiet diy viv eo ngot cia be 1ong Khicn cho dam

khung ¢ phin giita cia mé b nim
I
F T

|
F

Lun
Lain 1éch Fim it Kt e sicu 1inh Vet nit do nhict do cao hede hioa hoan gay nen
MUt marc e Pl ma ria
s S

VEt mt mang nhén trén bé mat he tong do hiim
lirmg bim Tm (rong eol licu gdy rahode vl no VEr i do tim didy chin hue gay nen
man i do tinh On dinh cda 50 mang kém

Flinh 2,20, Nlutng dang vet ma thicng gap



Phuong phap do kidm tra v&@ nit bé mat cua clu kién b2 téng la dung thudc thép do
chidu dai vét nit, ding kinh phdng dai ¢d khac dg, thude ¢cdm hoac kep so sanh d6 rong vt
nit dé do chidu rong khe nit: ba ti diém quan st khe ntin d& quan sat tinh hinh phét tri¢n
cta v&t nit. VE ban v trién khai v& nit bd mat cdu kién va ghi chép vi tri, hinh thdac, <6
luemg, hudng phat tridn, do dai. do rong ciia v& mit vi thdn gian phat trién cha vét nift, tinh
hinh phat trién cia v&t nidt. Hinh 2.21 14 bin v& tridn khai v&t nift clia dam bé tong.

1. B0 kiém tra chiéu sdu vet mit hé tong

Chiéu sau v& nit cha be [ong chu y&u la ding phuang phdp séng si¢u 4m do ngang dé¢
do kiém tra. B hdi cdu kién do phin ¢é it nhat mot bé mar ¢6 thé do. Thigt bi do kidm Ira
chidu sdu v mit bang séng sicu dm vd phuang phép do cdc tham sd am hoe gidng nhu da
trinh by & muc 2.2.

Y¢u cdu cu thé cia phuong phip song sicu am kiém tra chidu sau vét nit nhu sau:

- Bdi hoi trong v&t nit do kidm 1ra khang duoce ¢b nude hoac vira:

- NEu ¢6t thép chii xuyén qua v&t niit ma day néi hai ddu do ¢o thé song song. diu do
nén wtranh ¢t thép. Khoang cach trinh ¢6t thép phai 1dm hon 1.5 ldn chidu sau vt nin dur
tinh (hinh 2.22).

L ] I 5150
W, = 0.3mm Catthép W
e J by ! } él
) e
: ll N — £ —'L/\\‘\ -
M #
. el H Vg I —
Hinh 2.21, Hinh trién khai veél nia cric dedim Hink 2.22. [ow bo anh hwong ciia cot thép

khi do kicm tra chidu sdu vet

L. 3o kiém tra chid¢u sau vél nint thang ditng
Bo thi gian truyén song khong di qua vét nin
b hai dan div cling & vé mdt phia vél mi, 1dy khodng cach mép trong cia hai din do /
Fam chudn, Ky /0= 100, 150, 200, 250mm,... 1an lugt doc gid i thai gian truyén song 1. vE

A thi woa do i gran-khodng cich (hinh 2.23) tinh wén khodng cdch tuyén séng thue (¢
et didm do

fl—f‘ + I (2.4
Trong d6: /) - Khodng cdach truyén song thae 18 song sicu am caa dicm 7;
f - Khodng ciach mép trong hai diu do cha didm ¢ (mmk:

er - Hang <0, tm duoe ren do thi “thin gian-khoang cach™ tmm).

vl



- Do thin gian truyén séng vagt qua vel nin
Nhue hinh 2.44, hai ddu do dai xdng qua vét ndt, 1dy /= 100, 150, 200, 300mm,... lin
It doc ¢id tii thas gian ruyén song /).

- Tinh wan chidu sdu vél not
1 I,
d,==J1 2] =i (2.45)

Trong d6: d - Chidu sau vé mt (mm);
f. 1 - Lan luat 1a gid i thai gian truyén song khong vugt qua v&@ ndt va vt
qua v&t nut khi khoang cich do laf, (pug);
[ - Khoang céich truyén séng si¢u dm ldn thit i khi do ngang khdng vugt qua
vél mirt (mn).
Thu duge gid 1ri binh quan cla o vdi cic khoang céch do khic nhau 1am gid ui chidu
s et vet nut da (d) ), ndu gid i ¢ thu dcge 1on han /; nao da, thi phii loa bo o tiong
dug dot v 4, tinh lai d .

Phuong phip niay phit hop vai vide do kidm tra v&@ ndt bé tong cd chidu sin dud
SO0mMm.

4| XTI
! |
| I—
E I F
R f?- nl
e |- ~ P
. RS Pl UL
"—T -{JI . = il
- t I 1 1,
N o] / i Tipsi

linh 2.23, 0 thy “thed gian -Koane cacd’™ Hinft 2.24. B viror qua vel it
deo ngany
2. bakidm tra v nid xicn cta b ong
o Kidm fra vét mit xién cia bé 1ong bao gom do kidm ra hudng vi chidu siu v&1 na.
- Xie dinh 1ae 40 séng V', cia sdng dm do ngang cua hé tong viing khong it
Ba theo phuong phip d3 tinh bay & wen, san d6 & A6 thi tha gian-khodng cich (hinh

2.23). Tinh win d6 nghi¢ng caa dusmg thang trong hinh v&, dé chinh la tée 4O truydén cia
stng am trong be tdng khong by na V.
Phin dodn hudng caa vt min xicn:

Nhir hinh 2.25, dat mol diu do o A & mcn phia cua vél mt, dau do kia din o 8 gian v

ndit & phia bén kia vé nit. Do thi gian truyen cha song am. Sau dé chuy En dau do o 8 den
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B theo hudmg xa vt nit hon, ndu thii gian iruyén gidm di, thi chidu vél n nghiéng theo
hudmg dich chuyén cla ddu do, nguge lai, chidu v@l mit nghiéng theo hudng dich chuyén
neuoe lai cna dau do

- Do kidm tra chidu sau vé nifl xién-

Chidni sau vé1 nint xién xdc dinh bang phuong php két hop do thi nghiém va ve.

Hai k& qua khi xdc dinh hudmg cia v& nirt 1a nhom s Lidu tha nhat, vé trén gildy cd tog
dé. Cach vé la: ddu ticn danh dau vi tri cia ddu do va vi i v& nit mat ngodn cha bé 1omg
theo 1 1¢ 1rén gifly co toa db. Lay vi tri A, B cua ddu do do ldn thit nhat lam didm goc, ldy 1,
v V| lam tong cta hai dudmg kinh déng v& mdt hinh e 1ip, tidp dé lay vi i A, B™ cla diu
do do ldn tha hai lam diém gac, 1ay f, vd V_ [im (0ng cha hai duimg kinh dong v& thém mot
hinh ¢ lip. Giao didm £ cla duimy ¢ 1ip niy 13 ddu cudi D ela v&t nit. Khoang cich £ ti
diu cudi d&n bE mat cha cdu kidn [ tri =0 chidu sdu cia v nit h. Kéo dai khodng cich AB,
AB", theo phuang phidp tén do vi vE lai ed the duge mot 1o 56 chidu sdu vét nin. Lap lai
gud trinh ndéi G ren b the thu duge 7 nhém s 1idu va duoe # i s6 chidu sau vet nd, loai
hoy trutmy hop khoang cach gita cic ddu dd nhé honoari 6 chicu sao vet ni, 14y gid i binh
quin chidu siu vet ndt con lai (khang it hon 2) Tam k&t qua do kidm tra (hinh 2.26).

Phucmg phiap niy phi hep do kidm tra v& mit bé t6ng ¢6 do sau trong pham vi SO0Omm.

A A b
N !,f

\\// /L

13

0D

Hink 2.25. 4o Lidm rre Taeitee ven cia vel mit Hinh 2.26. Xeic dinh dicm dinh ciia vét

3. Do kiem tra vét ni siu

N&u du tinh chidu siu v& mnt Iom hon S00mm, phai ding phuong phip 0 mue niy de do
Kidm fra do sau v&l i,

o kidm tra v&1 nit siu nén ding diu do dang chin dong hudmg 1am cd tin <o
20~a0kHz, d6ng thif dinh dau theo cic khoang cich bing nhau 100-500mm trén day din.
Phuang phap do cu the nhu saus

- Har b&n w8t ndt sau cna Keét ciu bi do khoan hai 16 do thi nghiém (hinh 2,271,

+ Khodang cdch gita hai 16 do thi nghiém E 200mm;

+ Butmg Kinh 1 Iim hon dudmg kinh dan do 3=10mm, chicu siu 16 khoan phai oo hon
clucu siu di tinh cda v nidt it nhat B 70mme Neu chidu sau 18 do nong hon chicu siu thye

18 cin vel mit phii tang thém chicu siu 13 khoan;

92



+ Hai 18 khoan tuong ting nay phai dam bdo ludn luén & hai phia cua v& nit ddng thin
truc cua chang phii song song:

- Bo va doc cice tham sd am hoc:

Cho ddy nude sach sau khi rita sach 18 khoan, Lan lugt dua hai ddu do vao hai 15 khoan,
dua xudng dam bio cang cao do va cing khoang céch, do va doc gid i bién dd cia song
sicu am theo 1tmg diem vi ghi chidu siu cia diu do,

- Phin dodn chidu siu vél ni:

VE bidu dé quan he gitra chiéu sau diu do (o) va gid tr) bién do sang tuomg ing (A) (hinh
2.2%). Né&u hi¢n dd séng 16n nhit, mi ¢ hian on dinh, chidu sau coa 18 tuong dng chinh la
chiéu siu v&t nul .

Bén A8 sy

d [ e

Almm)
i L b
djem)
Crigu Sau
Hinh 2.27. Po kicnr ira vér nat san Hinh 2.28. Bicu do quan hé clien sdn ot nia

vt buen do xone

2.3.2. Do ki¢m tra vit nit két cau khoi xay

Vat nint xudt hién 1irén k&1 ciu khoi xay ndi chung déu rong, phuung phip kiém tra
tuvmg ot dom gian, Nhuimg nguyén nhin sinh ra v&t nit cba k&t cdu khéi xay oo rit nhicu,
khi do ki¢m tra phai dua vao huding va vi 17 cua vel nit d¢ so bd xdc dinh nguyén nhin
sinh ra v&t nat.

Phuong phip do kidm ua cu the L ghi lai vi o, 50 luong, hudme di cia vé nif dimg
thudie thép do chidu dai ver nit ding kep 118 hode tharde cdi I8 do chidu rong vt ndt, Mot
diém quan tong 13 phii ve dugoe so dd rién kKhat v& i, ddnh diu cdn than k& qua do
kiem o wdn han v& tidn Khai. Neoiu i, phin 1on w80 ni cua khai xay 1a phat wicn v thay
ddi, phai chid ¥ quan trac v xde dinh quy ludt phit wién va thay doi caa vé@ mit cling nhiag
nhan 1 anh hudng.

2.3.3. Bo kicm tra vét mit va moi han cua két ciu thép

L #der KIGm 00 e vEr wdt i ket caie thep

St hinh thanh v&t i cua KEE cdu thép o lign quan dén hinh thie cua ket cau thép, do
da, khi Kiem tra v& i coa k&t ciu thép, diu Gén phai kidm ta chung bén ngoidi dai viai
cie k&l cdu hodi nghi. Trén co sa kiem tra chung phiat hidn v& ndt mdi tidn himh do kicm

tra e thd

U3



- Trén ban thép phat hién vét nit vé ludi 6 vudng, ding kinh lip phéng dar khéng nho
hon 10 lan, 14n lugt timg 6 tim vét ndt, ghi lai vi trf v& ndt. Sae d6 dang kinh ldp ¢6 khic
kich thude de chidu rong vét nat.

- O phimyg khu vue chiu lue quan trong diing mdy tham do khuyét tat siéu am ¢6 dau do
cé 4p tuc nude, a8 do kiém tra bén trong k&t cdu thép ¢ nhimg v&t ndl nhd hay khong.

1 Bo kicn vra chdt hiiong moi han két cdu thép

bo kiém ta chdl lugng mai han kEt ciu thép ¢d thé chia thanh hai loai: do kiem tra
thong thudrg va do kidm tra bang may. Do kiém tra thong thudng cé thé xac dinh mot céch
50 bd tnh trang o bian cha moi hin; do kiém tra bang may ¢é thé do tuong doi chinh xdc
chat lugng méi hao cha k&t ciu thép.

1. o kiém tra thong (hemg

- bo kiém tra bén ngodi:

Vé sinh h&t vEt ban trén mai han cla k&t cdu thép, sau d6 dang kinh Ldp phéng dai 10
lan kidm tra chit luong bén ngodi cia moi han, quan sat va ghi lai tinh trang mép maoi hin,
cac v gun, bo sétIrén b& mat mai hin viv cdc vet 16m, bot khi, xi v v&t ran nut.

- Po Kidm tra kich thude:

Dung 1@m mau do mai han hoac thude do kich thude mai him, ghi lai k&t qui do.

- Khoan 14 do kiém tra:

Thong qua do Kidm ta bén ngodi v do kicm tra kich (hude, sau khi xdc dinh moi hin
K&t cdu thép ¢d viin dé chiit lugng hoae o6 diém hodi nghi, ¢b thé dung mdy khoan khoan 15
(ren moi han, vira khoan vira quan sit bén frong moi hinn ¢& bot khi, xt, bin chua thau va
ran nidt hay khong. NGi chung ducmg kinh mai khoan [y @R~D12. Chicu séu [0 khoan xic
dinh theo phuong thire han: Chiéu sau 16 khoan mai han déi diu bing 2/3 chidu day chi net
han; chidu sdu 13 khoan méi hiv ndi goc bang 1-1.5 tan chid¢u day chi & han.

2. Do kiém fra bang may

- o kidm tra chat luong maoi han bang phuemg phip sicu am:

Ding miy do ki€m tra séng siGu am kim loai, tin s6 ctia dau dd 13 [~SMI . Yeu ciu v
mity v phuong phip do Kidm tra tinh biy rong “Quy dinh dic¢u kign Ki thuat tham do
Khuy& tit bing séng sicu am ddi va mon hin ctia binh thép chiu 4p nue” (icu chuan vaa Bo
cone nghiép ca Khid.

Bo kiém tra chit Juong mai him bang phuvine phidp sdng sicu am chd y&u dimg phuone
phap 1ham do v&t (huong e nghicng, nghia 1§ phuang phip tham do v thrione 1on dung
sone sicu am fruyén doc theo mor goe nghicng nhit dinh dai vai mat thim do. D¢ pde cla
song vio ¢b the nehitng mor woe v mat tham do ver thuonges ¢ the dung dau dd xicn
(hinh 2.29). Dau dd xicn cau tao bdi nény nhaa cdng vie dan irén dd mot chan v, Sang doc
do ¢chin 1y sinb ra di qua nem dEn mat tham do vet thuome, sau khi khac xa di vao ong
cau hicn (hi nghidm bicn thimh séng ngang.

Than dO vEt thurong gée nghidng ¢d the chia thimh phuone phip dau do don v phuong
phap dau dd kép (hinh 2.30).
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Valléu

2 b

) Mau wEm 1ra Song s Am —L

ChAn 1

SHE

7
|

Phuang anag Fhuang phap
mél dau o na A o
Hinh 2.29: $dau dé xicn Hinh 2.30. Pheceng phdpr thane divér o

- Phuung phip tham do vét thuong bang tia

Phuong phap thim do vét thuong bing tia 1 phitong phap thudmg ding nhat wony do
kiém tra méi han, chi y&u chia thanh hai loai: phuomg phap tham dd méi hain bang Ga x v
ta p Phuomg phip tude dang cho cie méi hin oo chicu day khong 1ém hem 30mm, phirong
phap sau ding ¢ho e mai han oo chidu day [6n hon 30mm. Phuong phap vi yéu clu chal
lugmg mdi han ding cdc ia tham do vé thuong ¢ thé xem trong cutn ““Tham diy vt
thuong bang cdc tia™ (nhi xuat ban Lao dong nhiau su 198Y),

2,4. QUAN TRAC BIEN DANG CONG TRINH KIEN TRUC

2.4.1. Quan tric nghiéng cua cong trinh Kicn tric

Chon gdc 161 caa ¢ong 1rinh cdn quan trac nghiéng 1am dicm quan trac. Trong trudmg
hop binh thudmg déu phai tien hanh gnan tric nghiéng d6i vdi ¢d bn gdc, tOng hap phan
tich nuti o6 the phan anh finh trang nghidng cia npdi nhi.

L Phecrng phdp quan tede nghiéng

1. Mdy mdéc cin diing

Miy mdc chi yfu dang d¢ guan Iric nghiéng cia cong trinh 1a mdy kinh vi.

2. Xic dinh vi iri ca may kinh vi

Vi tri mdy kinh vi nhu hinh 2.31, trong dé doi hon khodng cich £ tr may kinh vi dén
coOng tinh phai 1én hem chidu cao cong irinh

A Bo doce cice so icu nghicng

Nhu hinh 2,32, ngam choin mat dicm M pedn didu nomg, chign xudne phia dudi duo
didm N, sau do do khodng cich npang a gitta AN Ngodi ra, 1dy M Lm diém chudn, dime
may kinh vi do géc a.

4. Chinh i k&1 qua

Duga vio gde dimg e o the tinh duoe cao datheo cong thire sau.

H=1/l1ea (2.40)
o nghiéng cua cong trinh i
1 = ufH 12.47,



Mife ¢0 nghiéng cia goc cong trinh a-
a=i(H+H) (2.48)

Cudi cung, phan tich tdng hgp do nghiéng cha bén gdc, cb thé vE tinh trang nghiéng coa
toan bo cong trinh kidn tric.

Hinh 2.31. Quan trdc do nghiéng cia cong trinh Hinh 2.32. Phiong phdp do
-~ Cong teinh ca
— — —  Cong trinh sau khi bi nghiéng

2.4.2. Do bién dang civ kién két cau

Po bién dang cdu kién két cfiu ndéi & diy, chu y&u la chi do bién dang da c6 cua ddm.
sin. N&u bién dang cua k&t cdu dam san dang phat trién, phéi dung phuong phép trinh bay
& muc 2.5; v&i bich dang ctia cdt, tudng ¢6 thd dung phuong phip di néu & én dé do.

Mot trong nhitng phuong phip do bién dang pitta nhip cda ciu ki¢n ddm san i pida cdc
g61 di cla k&t cau dim sin kéo cang mot sgi thép nho hoac day dan, do khoang cich gita
s¢i thép hode day dan vai ciu kién & gitta nhip cha dam san, khoang cdch ndy 1a bi¢n dang
gila nhip cua ciu kién.

Mot phuong phip khac do bién dang clia ciu kién dam sin 13 dung mdy thuy chuin. Lan
lrot dat mia thang gd¢ vii g6i va gilta nhip cia dam san, ding mdy thuy chuin doc s6 trén
mia Khi do ciing mot cao @6, dua vdo chénh 1&ch cha s8 doc @ g61 va gida nhip ¢6 the thu
duge gid i bidn dang & gitta nhip cba ciu kidn dam san.

2.4.3. Quan tric lun cong trinh Kién trac

Quan tric ldn cla cong tinh ki¢n tric bao gébm: quan trac lau dii clia cong trinh kidh
triic va do kiém tra 1in khong ddu tai hién trudng cta cong trinh.
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L Quan mrac Inin Liu dai cria eang trinh kién tric

B¢ ndm chae tinh tang Iin trong qua trink th cong cta cong trinh yuan trong hoac cong
trinh trén nén dat y&u, cing vai giai doan ddu st dung, kip thini phét hién hién tugng lin
cua cOong inh ¢d ngay hidm khang, dé ding bién phap dim bio chat luong cong trinh vi
an toan cong rinh, trang mot thin giun nhét dinh, cin phai i&n hanh quan trac lan Lién tue
dan v cang trinh.

1. Mdy moc s dung

Miy mide chl yéu ding d¢ quan sat lin cua cong trinh 13 miy thuy chuin.

2. BO i didm thuy chuin

Chon ba chd byt didm thuy chudn & gian cong trinh, yéu cdu chon diém bo 1ri thuy
chuan 1@ Cao trinh cda diém thuy chudn khong duge thay doi (bao dam 1inh on dinh cia
digm thuy chudn): @ Quan tric thudn lui; @ Khang chiu dnh hittmg 1an cGa cong trinh; @
Chicu sau chon it nhar dudi mae mde dong bang 0,50m.

A Re vt didm quan tric

Sa Tugme va vi e didm quan trae phat phan danh mot cach toan di¢én tinh tang lan caa
cong trinh. NG chung doc theo xung quanh comg trinh cich 15~30m ba ot mgt dicm, s0
heomg Khong duge it hon 6. Ngodi ra, ¢ nhimg nai hinh thée mong va didu kicn dia chit
thay doi hode O nui @i rong neong dai Iim cing can bo el didm quan trac. Didm quan trac
d0qnan trac 1an cong trinh thatme bo uf én ndme, Tim bing thép goéc (hinh 2.33),

4. Boc w0 do vi chinh i

bo thuy chudn dimg phuong phip khép kin, £ dim bio do chinh xde do dac nén dung
thuy chudn ¢ap 1 Trong qud finh guan trie cdn phai laim duoe: ¢6 dinh dung cu do dac, ¢o
dinh nhan vidn, Tewde Khi gquan trae phan hi¢u chinh may mt cich can than.

Quan trae Wan thuemy bt diu sau Khi tang i tong
feong trinh xdy man) hoae phat hién do hin coa cong
trinh tang (cong winh di sit dung). Khi quan trac phai
ghi chép theo cie 1 héu vé khi tuemg. SO 1an viv tha

cian quan frae phai dua vio inh hinh ey theé d¢ xie N
dinhe Trong rudmyg hop chung, v cong trinh xiy md, S”.-'(;GO

- i s - X . . -~ - -
cong lrinh dan dong mor khi thi cong xong mat Ling

(B com e tang ngam) phar quan trac maol g cong

7

j
1%

ninh cong nphicp dua theo giai doan tin tone khic
nhenn chia s Ein quan trae, nhunge S0 B quan e rong . :

o o l ) : | ) o k flinh 233 Picnw quean brdae iy
thei gian thi cony kKhang duge it hon 4 Lin, Van cong
winb da s dung thi dua vio do 1om Wi caa m@i Fin xae dinh <o Lo quan trac, Noichune
iy o T khodng S~ 10mm Ko gidn han, N phat lnén Han tuemg doi nhanh, phin tange <o
Fin guan eac, Khi do Ton gram sudng th dan dan kéo did Khodang thin eian quan trac i,
chocden khi lin oo dinhe thi ngime.

SO e doc 1 dung may thuy chuan vicmia doc duse cao rinh caa cde didm quan trae.
Khedng cich iita mdy thuy chudin viv mia 1 20-30m. Khodng cich may thuy chuin cich
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Mia trude, san nén bang nhau (161 nhat dang mét mia). Quan trac phai i€n hanh khi rd
rang, 8n dinh, sau khi doc xong céc diém quan trac, phai quay lai do diém sau, chénh 1éch
6 doc cha hai 1an ciing diém do sau phai nhd hon £1mm. Ghi két qua quan tric vdo bang
ghi quan tric 1dn, déng thai tinh todn dd lin va do lin cong don cia cde didm quan tric
ngay trén bang, v& dudmg cong thoi gian-tai trong-do lun (so hoa nhu hinh 2.34).

I1. Quan trde tin khéong déu cria cong trinh

Bang phuong phap néu & trén tinh do chénh ) Tai trong
lach hin cha cdc diéin quan trac, cé thé thu
duge Guh trang 1Gn khong déu cua cong trinh.
Nhiumg, khi kiém tra thue (€ sy 6 cong trinh,

Théi gian
néu lin khong déu cia cong trinh di hinh =
thanh, thi phdi do kiém tra finh trang lin ©
khong déu cha cong trinh ngay lic d6. y D

. -2 : Q
1. Chon diém quan tric

Y ©61un
Khi i&€n hanh diéu tra hién trudmg doi vai

cong trinh thue t&, do di xdy ra lan khong déu,
¢O thé fim hiéu budc diu tinh trang 1n khong
déu clra cong trinh. Do d6, diém quan trac phii
ba tef & gée 13i cta cong trinh va noi lin 16n nhét, ddo 16p dat 14p A€ 16 ra mat trén cla
mong cong trinh.

Hinh 2.34. Buong cong thoi giun -
tdi trong - do hin

2. B8 trf mdy va doc, chinh i s6 lidu

Dung mdy thuy chuin va mia. Mdy thuy chuén bg trf & noi cdch déu hai diém quan trac.
dat mia vio diém quan trac (mat trédn méng), (r may thuy chudn doc duge s6 doe trén cling
MmOt mat ngang, tir dé ¢ (hé (inh dd chénh n cia hai diém quan rac. Cing nbur viy ¢ the
do duge do chénh lin cda hai didm véi nhau cho 141 ca cdc diém quan trac, tdng hgp chinh
If ¢ thé thu duge tinh hinh 1dn khong déu lde d6 cha cong trinh.

2.5. THI NGHIEM TINH NANG KET CAU

Thi nghi¢m tinh ndng k&t cdu néi o muce ndy 14 chi nhimg thi nghiém téi (rong thong qua
gia tai thi nghi¢m, bi&n dang, mit clia k&t cau thi nghi¢m dé ddnh gid sdc chiu i cta k&t
¢iu hode kha nang bidn dang. Néi mot cdch cu thé, ¢6 thé chia thinh thi nghicn tai trong
hi¢n traomg vi thi nghi¢m tai trong (i han. Do d6, d6i vai site chiu tai cha két cau hodc kha
nang bicn dang ¢d hodi nghi, hodc do cong nang st dung (tai trong) cua k&t cau ¢d thay
dai. holie k&t cau 6 khuyét (at sau khi gia ¢6, théng thudmg cdn phai ién hanh thi nghicm
tinh nang két cau.

2.5.1. Thi nghi¢m tai trong hi¢n truiong

Thi nghi¢m 1ai trong hi¢n teudmg ¢d the chia thanh thi nghidm cia kién doc lap v (hi
nehi¢m he thong k&t cdu cung tée dong. Khi thi nghidm ciu kién doc 1ap phii co ging Gich
ching ra. Thi nghiém 131 trong hi¢n truomg dong vat nang, nude hoace dp lue [ong gia tii.
Thirong dung 13 hai loai trén.
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L. Chudn bi ca kidn thi nghiém

Tudi bé 1ong ciiu kicn bi thi nghidm cua thi nghi¢m hi¢n truomg khong duge it hon 28
ngiy. Chon ciu kién v bd phan két ciu thi nghié¢m. quyct dinh & yéu ciu thi nghig¢m hién
trirmp, tinh quan trong tuomg (o1 cla cdu kién, tinh chdt 1ai trong  cac bd phén khac nhau
rén KEL cau va do tin cdy cba bo phin két cdu chong db ciu kién thi nghiém. Chon cdu kicn
thi nghiem thong thuimg phdi nhés phuemg phap thi nghiém khong pha hoai va kiém tra hén
ngoii, xie dinh ciu kign y&u vi ba phin yéu.

1. Cau kidn bi thi nghiém phai ¢6 gang tach rivi v4i cau Kign bén canh, thong thuimyg o
thé dimg phuong phip cat dé tach ra. Puang nhién, dang phuong phap nay chr phi it cao,
thao tic phicn phie, ma trong rit nhidu trudmg hap comg tac khoi phue sau khi thi nghiém
rit kKhé khan, Dot v K&t cdu sin réng dng sudl frude, ¢6 the dang phuang phip duc bo he
ong gita khe 14m dé tich rii. Néu tich ron cau kién bi thi nghi¢m ¢o kha khan ¢ thé ha iri
tai trong nhu phuong thae hinh 2,35,

K22
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Who han 3 1an crida rony dam
) h) vl
o, Thi nghicm dam néng gt b, Thi nghtém dim sin dong ther o, Thi nghiém sim neng bicl

{link 2.35. Placong e botri tadi tromy:

2. Phii xem xE1 SO tin cay enn gt 3@ ciu kien bithi nghi¢m dé dam bao tinh chuan xéc
el Ret qu thi nghigm vit do an toan trong qui trinh thi nghiém.

L Lap dung ciy chong an toan, d& dam hiao ciu kién bi thi nghiém khi xay ra b phi
Boai han npdr, an toan cho con nguon vi thict bi thi nghigm. Chidu cao lap dung cay ching
phiii kim bido néu cau kicn bidn dang sip do ed the kip thin chang di, trong qua 1rinh thi
nehicm binh thutme khong can trd bicn dang ty do caa cau kido thi nghiém, Chong daconm
phat <G da kb nang chin i don hdi phai chin duoe trong Tugng cta o Kién ¢d the biosip
Jdovvi todn botan rong thi nghidm,

LU A eiy wioses vot dud 1y

Thi nghwem i trong hién trudng chu yéu la do bidn dang vie quan sdat ndt. Mady thaimg
ditne A& do bicn dyne [ dong ko bich phan hode thign phin, quan sdt v@ o cd the dime
kinh lap cd khae kich thode hoae thasse kep vet nimn. Bang b hich phan “hoac thicn phing
By i et deevd pida nhip, dong thin ef dimb ¢ mot goi cimg dace 1ap. Néu ding i gido
d¢ cn dinhe ddng ho hach phin thoae thién phin), phai tim bidn phap, dam bao nhin vién do

dae san Khi dimg e gian giio khong anh hwd'mg 161 viee doe s6 cba ddng ho. Lua chon
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khoang do cta ddng hé bach phan phai dua vio du tinh bién dang caw kién dé& xdc dinh.
Trianh trong qud trinh thi nghi¢m phai dai ddng ho. Lap dat dong hé bach phan (hoac thién
phan) phai thuan 1ién cho nhéan vien dvo dac doc s6, déng thai trong qué trinh thi nghicm ¢o
gang 1am cho dong hé it bi nhidu nhat. Néu cfu kién bién dang qua 16n, ma dong ho thong
thudmg khang do dugc, ¢6 thé dé mot thirde ngam ¢ dinh trén ciu kién thi nghi¢m, ding
mady thuy chudn tién hinh ki¢m tra. Nhune do chinh xdc cha phuong phap niy tuong déi
kém (£1,5mm).
UL Tai trong thi nghiém va phdan cap tdi ong

Gia 1ri ticu chudn cia tai trong thi nghiém inh theo cong thic sau:

0,.=6G, + O ' (2.49)
Trong do:
Q. - Gid tri ticu chudo @i trong (hi nghic¢m (gid tri kidm nghicm i trong thasi gian ngdn
st dung binh thudng),

G, - Gia iri tigu chulin tai trong thutmg xuy én (bao gdm trong lugng ban than);

h ! g £ Xin £ ong lugng

- Gi4 trj tidu chudn cia tai trong thay Joi.
L ! g thay

Tai trong phai phan cdp gia 13i, m&i cap th trong bang 0,20, Sau mbi cap gia tii gid i
15 phit. Trong thoi gian gid tat phai quan sdt can than dong thyi ghi chép tinh trang xuat
hicn v md rong vt ndt. Sau khi K&t thdc they gian giff 1ai, quan sit va ghi chép gid tri bién
dang cta cdu kicn. Sau khi gia G dén gid oy @, gilf i (ién tue 240 (t&i trong khong doi.
quan sat nd@ va tinh hinh bién dang. Sau dé ha tai van theo ¢iap 0,20, dong thoi van cin
guan trac finh hinh bigh dang va vt nit.

IV. Phcn tich kér gua thi nehiém va
denthi gid p

K&t quat thi nghiém tai trong hién truding Tai trong khng dé: (24h)
¢ thd dung dudmg cong tai trong-bicn
dang d¢ phin dnh. Thong qua phan tich
dudng cong tai (rong-bicn dang ¢6 thé (hu
duce tu liGu rdl ¢6 gia tri v& tinh chat co
bin cha ciu kién thi nghiém. Hinh 2.36 li

ditomy cong tai trong-bicn dang cua mot ‘l’-““‘lh\ Bién dang khd1 phuc

2 N N o N . . sau 1 gid ha ra
thanh dam. T dudng cong rén hinh (¢ 6

P

thd thily rang, cdu ki¢n (hi nghi¢m & :iai
doan 1ai trong khong doi ¢é hic¢u e Ur Ihinh 2.36. Duong cong P - A
hicn, giai doan ha tii phan dnh dic tnmg e hat phue. Do Tye hoi phue cta cdu kicn thi
nghicm khong the dat ngay due, do dd giai doan tii frong khong déi xuat hicn dac trung
phi tuyén tinh ndo dA Ducme cong con phan dnh toh (rang bicn dang du.

Ticw hinh ddnh gid k&t qua thi nghidm tai trong hicn trudmg chi yéu dua vio do kicm tra
bicn dang va vél ndt cang v s8 lidu quan trie bién dang du cua két cau.
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1. Phan tich két qua do bién dang

Tri 56 do dé vong thuc t€ i trong khong thudng xuyén & gifra nhip ctia dam san dugc
thi nghiém duéi céc cap tai trong duge tinh theo cong thic sau:

a = a) + a, (2.50a)
I
ay = v, =) -v)) (2.50b)
O,
a, =——a, (2.50c)
O,

Trong dé: a; - Gia tri do thuc 1€ clia dd vdng gilfa nhip cau kién dudi tic dong cua tai
trong thi nghiém (bao gém ca tai trong ban than);

uf: - Gi tri do thyuc t& cua doé vong gira nhip cén kién dudi tdc dong cua tai trong thi
nghiém b sung bén ngoai;

uf - Do vong gitra nhip ciu kién do tai trong ban than cau kién sinh ra;
v - Gid tri do thuc t€ cua chuyén vi giita nhip cdu kién dudi tdc dong cla tai trong th{
nghiém ba sung bén ngoai;

v, v’ - Gid tri do thuc t& clia chuyén vj ltin géi bén trdi vi bén phai cta c4u kien duéi
tdc dong ciia (ai trong thi nghiém bé sung bén ngoai; '

Q, - Trong lugng ban than cua cau kién;

0, - Gid tri tai trong gia tai bén ngoai tir khi gia tiai dén trudc moét cap tai trong xuat hién
Vet nut;

dj - Gi4 tri do do6 vong thuc & do giira nhip do tai trong bén ngoai tir bt diu gia tai thi
nghiém dén trudec mot cap tai trong ciu kién xudt hién vét mit sinh ra.

2. Phan tich két qua quan sit vét nut

D6i voi vét niit chia mat cit-ngang phai do do rong vét nidt & vi tri cdt thép chi chiu kéo
cta cdu kién; Doi vai vét nidt cia mat cat nghiéng, phai do dé rong vét mit xién phan bung
cdu kién. V& ban vé trién khai vét nit, danh ddu gid tri do rong vét ndt 16n nhat W) Vit
Vét nit va chiéu dai vét nit.

3. Bién dang dur

Tinh todn ti l& % do vong du (1)

Au

(4]

n= x 100% (2.51)

Max
Trong d6: Au - PO vong du gitia nhip sau khi dé tai va dimg th:

a,,,, - Do véng gilta nhip sau 24h khong déi tai trong.
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4. Déanh gid két qua

Né&u k&t qua thi nghiém khong thoa man mot trong nhitng céng thiic phan doin dudi
day, ¢6 thé ddnh gis cfu kién d6 khéng génh chiu duge (3i trong tidu chudn, phai lam tidp
mot budce thi nghi¢m v ién hanh gia ¢8 d6i vdi cong trinh. Nguoc lai, cdu kién c6 the dua
vao st dung binh thudng.

a, <la (2.52)
Trong d6: a; - Gid i d6 vong do thuc t& ¢ giita nhip;

la,] - Gid tri do vong cho phép cua cau kién trong thdi gian ngan, liy gid tri
theo quy dinh cta “Quy pham thi&t k& két ciu be tong”;

(U;).IHDV S [(Dmax] (2.53)

U

Trong d6: @ 4 - Gid ti do thue t& do rong vét nift [on nhét cua cau kién thi nghi¢m:;

[@pa ] - Gid tri 30 rong vt nitt 1om nhét cho phép cua cu kién thi nghiém, 1ay
theo quy dinh trong “Quy pham thiét k& két cdu bé tong™;
n<15% (2.54)
2.5.2. Thi nghiém tai {rong téi han

Thi nghi¢ém 1ai trong (61 han chia thanh hai wuong hop: kiém nghicm chat luong ciu
kién ddc san va thi nghiém tinh nang cta két cfu tir ciu kién tich ra khoi hién trutmg hoac
cfu kien 14y miu (dic sdn hoic da tai ¢chd). Trudmg hop ddu 1a do c8u kién dic sdn ¢d su cd
chat lugng cin phai (i&n hanh thi nghi¢m khi ¢é hodi nghi doi véi chat luong cau kién. Tién
dé cla loai thi nghiém nay la dang con céc cdu kién khdc san xuft cing thi ki vdi cdu kién
bi hoai nghi, 1icu khéng phai 1dy miu cdu kién (trong cong trinh) tir hién trudng sy co, ldac
nay da thudc loai trudng hop thit hai. Cau kicn dé tai ché tich ra i hien trudng 1a mot viee
rdt khé khin, néi chung thudng khong s dung. Nhung, khi khong thé thye higén duge
hoac kKhong cho phép thi nghiem vugt 1ai (thi nghidm phd hoai) & hién trutmg, phuong
phdp ndy fai rat quan trong. NG ¢ thé cung c4p mot cin ¢ ¢6 tinh két Tudn kha nang chiu
tal tdt han d6i véi K& cdu & hidn trudmy. Hai rudmg hgp (rén chi khdc nhau & chd phuang
thdc 18y miu thi nghi¢m, qua trinh thi nghiém kél cdu cu thé va phan tich k&l qua 13 hoan
toan nhu nhau.

I. Plneong thice chong do

Thi nghiém c&u kién don nhu dam, sin va gidn, mol dau 1a khdp, mot dau 1 goi con lan.
Gai khdp 6 thé diing thép gdc, thép nia hinh tron hedce thép trdon han wén tim thép; goi
con lan dimg cdu kidn thép tron (hinh 2.37). N&u cfu kién thi nghi¢m génh chiu lue tap
trung hodc phan lyc & g8 tuong d6i 1ém. cOn phai kiém tra chiu nén cuc bo d6i v bo phin
chéng da.

Tam hai hudng géc trén bon canh hoie tren bon gde, phuong thie chdong dd cta nd phai
dam bio ciu kien & chd chéng dé chuyén dong tu do, mat chong 4 ¢6 thé dich chuyén
ngang tuong d6i (hinh 2.38).
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IL. B6 i dong ho do va
phuong thitc gia tdi

o bi&n dang chd y&u ding, } I '
déng ho bich phan (hodc ] % T |
thien phan). Déng hé bich | oy
phan (hode thicn phan) chi :
y&u b tri & g6t va gitfa nhip | |
cha c&u kién thi nghi¢m. Né&u '}' i/lf
cfu kién tuong d6i dai (L > !
4m), thi tai ch$ 1/4 cha nhip Goi di dong Gai con lan
cling can bf ri dong hd do. Hinh 2.37. Géidé don
Néu chidu rong caa cdu kién
thi nghi¢m < 300mm, thi trén

mdi diém doc tryc ba i mt The‘) . 1ne;; e Oua/cau e
déng hd do 13 duge; néu chiéu = —— =) Inép S
rong ca cau ki¢n thi nghiém | Iy
> 300mm thi déng hé do phai ;zfp\q ||
b6 tri thanh timg doi. “ Thep trén “ :I;e‘png:;r‘\}t Frep ton
Tai trong thi nghiém cua [ 1 }::J
cu kién phai ¢8 ging phi hgp
quy dinh coa thict k& Néu bd '
wri 131 trong thi nghicm khong Gdc 1rén bon canh Gic trén ban paoe
thd hoan todn phit hep véi quy Hinh 2.38. Goi déi 1éom hai huonyg

dinh cda thi¢t k&, phai tinh déi
theo nguydn tac tuomy duang tinh lue, d€ bicu d8 ndi lige cua cdu kiln tuong ty vdi bicu dé
noi luc cua thiét k&, ddng thai d¢ gid tri noi lue trén mit cit khéng ché nhu nhau. Phuong
thitc gia 141 cla tai trong thi nghiém chi ycu ¢ gia 1ai bang cuc gia 1ai, gia tai bang kich.
Cich trirde chu y&u dang cho thi nghi¢m tai trong (& han ¢ ciu kién & hién trudmg, bdi vi
cuc tai trong d& tim duac (cic thoi gang tidu chudn, cdc khai gach ticu chuin déu cé thé
duge). Khi gia (i, cuc 130 trong phai x&p thanh wmg khoi theo 6, khe hd gitra cac khoi
khong nén nhd hon 50mm, dé€ rdnh hinh thanh vdm. Cich sau chi y&u dang cho thi
nghi¢m tai trong t&i han trong phong thi nghiém.

WL Phdn cap va thoi gian duy ti tdi trong

Gia tai (hi nghi¢m theo timg cdp. N&u tdi trong nho hon gid ey th nghid¢m (ai trong sit
dung binh thudmg khong thutmge xuyen, gid 1ri mdi cip tai trong nén bang 20% cua gid tri
(@i trong dé (0,2Q,); néu tai trong 16n hon gid te tai trong d6, gid tri mdi cap tal trong nén
bang 10% cla gid tri 1ai trong dé (0,1Q,); ndu tai trong gan bing gid tri thi nghiém tii trong
site chiu lue, mdi cdp (i trong nén bang 5% cua gid tri @i trong d6 (0,05Q,). Thidt bi (hi
nghi¢m vi trong fugng bin than ciu kién tdc dong [@n cau kién phai 12 mot phan cia gia tai
lan tha nhat. Lay tit trong phan ba déu lam vi du:

Q. =G, +0, (2.552)

103



Q,=12G,+ 140, (2.55b)

Trong d6: Q_ - Gid tr1 thi nghi¢m tadi (rong sir dung binh thutmg khéng thudng xuyén;

0, - Gid tri thi&t k& tii trong kiém nghiém sdc chiu tai;
G, - Gi4 tri iéu chufin ti trong vinh ciru (bao gdm trong lugng ban than);
O, - Gid tri tiéu chudn tai trong cé thé thay déi.

Sau khi hoan thanh mdi cip gia tai, duy ti 15 phiit; véi tdl rong st dung binh thuomg
khong thudmg xuyen, duy i 30 phit. Trong then gian duy tri tai rong phai quan sat mot
cdch can than sy xudt hign va phat trién cha v&l nift, c6t thép ¢é bi trugt khong va finh trang
cla go1. Khi két thic thoi ian duy tri, quan st va ghi s6 doc cta cdc dong ha do.

IV. Phan tich va udnh gid két quei thi nghiém

Tinh todn gid tri do thue & d6 vong & gilta nhip dudi cdc cip tai trong c6 thd tinh theo
cony thie (2.50). Quan trac va ghi chép vét ndt vian nhu di néu & trén.

Rang 2.14 1 tieu chi kiém nghi¢m trang théi t6i han sic chiu tai cua cdu ki¢n thi
nghi¢m. Trong thoi gian duy tri tai trong quy dinh, néu xuft hién mdt trong nhimg ticu chi
thi nghi¢m néu & trén, phai [dy gid tri binh quan cla gid tri tai trong cip dé va mot cap
trude dd 1m gid tri do thye 1& cta 1dQ rong Kiém nghiém se chiu tai. Sau khi k&t thie thi
gtan duy 11 tai (rong quy dinh ma xuil hiégn mot trong nhiing 1iéu chi ki¢m nghiem néi
wen, nén ldy gid iri tai trong cip dé lam gid tri do thue &€ tai trong ki€ém nghi¢m sic chiu
tai. V& cdu kién chin nén, néu ding mdy thf nghié¢m hoac kich d€ gia tdi, gid ri do thuc &
tai rong ki¢m nghiém sic chiu ti phai [y gid tri lon ohdt clia i trong dat duge trong ca
qud trinh thi nghiém khién ciu Ki¢n bi phé hoai.

Bang 2.14. Tié¢u chi Kiém nghicn site chin tai coa cau kién thi nghi¢m

SO [ Tinh trang chiu lyc
< g 2 A ohi s vhi 4 PRI A
TT | theo thict k& cfia Kt cau Ticu chi kiém nghiém phd hoai cdu kién

DO rong v& nit kin nhdt ¢ chd col | Cat thép cip I~HI, et
thép chit chiu kéo tdi 1,5mm, dg vong | thép kéo  ngudi lip
téi 1/50 nhip I~1V, cot thép cip V.
soi thép, sai diy thép

(tam, chiu ubn. chiv nén | B& 1ong vimg chiu nén bi phi hoai, | Cot thép cap 1~ e,
l&ch tam Ldn Nic nay d0 rong vét nit 1dn nhat & | thép  kéo  ngudn cip
chd cat thép chi chiu kéo nhd hon | 1~IV. cor thép cap V.
1.5Smm vi do vong nho hon 1/50 nhip | s¢i thép, sui day thép

1 Kéo doe true, kéo léeh

Kéao da cat thép chi chiu kéo

Nén doc true, nén {cch
tan. aho

[\

Bé tiing chiu nén hi phé hoa

VEL n@t xién d phin bung 14 1,.5mm, hoac hé 16ng viing chiu
nén doan cudi v& mit xicn pha hoai do nén eit.

;1 | Chiu cat cua ciu kicn T T : ] _
2l chiu udn Bé tone chiu nén xién bi rha hoai doc theo mil cat nghiéng,
hodc ¢at thép chd chiu Kéo bi tudr ra & dan mat, hodc cic neo
khdc bi pha hoat
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2.6. KI THUAT PO THi NGHIEM NGUYEN VI NEN MONG
2.6.1. Thi nghiém xuyén tinh
1. Cong dung cia thi nghiém xuvén tink

Thi nghiém xuyén tinh la mdt ddu do kim loai hinh chép dung finh luc xuyén lién tuc
vao 1dp dat, diang thiét bi dign t& do lye can xuyén cia diu do, tir d6 phan dodn mot cich
gian U€p tinh chit co hoc vat 1f cha dat. .

Uu diém clia xuyén tinh 1 & chd do lién tuc, nhanh, chuin x4c, d6 nhay cam cao, ¢6 thé
truc tip do duge cic chi tidu tye can xuyén cla dit tai hién truong, dac bidt la dai véi 16p
dat ¢6 nhing thay déi tuong dsi phic tap theo chidu ding hoac 18p dat ma khoan lay miu
khong thudn lgi (nhu ddt cat bao hoa, dat sét mém ¢6 do nhay cdm cao), xuyén tinh ¢6 tinh
ra viét rnicng. Nhung, d&i véi 1gp dil ¢6 dd dam, soi hoac 1dp cdt rat chat khdng nén si
dung, d¢ trdnh lim hong dao dd. Ngodi ra, do phan [uc cla neo ¢é han, chiéu sau tham do
ndi chung khéng fdn hon S0n.

Thi nghi¢m xuyén (inh ¢6 thé dong dé phan chia sy phan bo céc 1dp dat mot céch cé
higu qua, phai hgp vén khoan 18y mau d€ kbao sat dia chit. P31 véi cong trinh nho, xuyén
finh ¢S thé 1A phuong phip khao sit chd y&u. Dai véi cong trinh méng coc, thi nghiém
xuyen tinh ¢6 thé cung cap lue ma sat thinh coc, gid i thiét k& luc can mai coc, dong thoi
lua chon Idp dd miii coc. V& mat xtt If nén, thi nghiém xuyén (inh thudmg ding d¢ kiém tra
cdc chi ticu ca hoc trude v san khi gia ¢ nén (nhu sitc chiu tal vd md dun nén Lin cua
d4t), i d6 phdn dodn hiu qua gia ¢6. Trong qua trinh thi cOng, n&u phat hién nén ¢6 hién
(uang khac thudng (nhu coc déng khéng xuding), ¢é thé dung xuyén tinh bé sung tham do
cuc by, (im rd nguyén nhan, dé kip (hdi sia doi thict k&

Trong x\r If su ¢8 cong rinh (nhu chita nghiéng nha), néi chung can tham dd bo sung,
nhung khoan 16 mdi d¢ 15y mdu thudng tvong doi khé khian do bi han ché cta dicu kién
hicn trudng, con thi nghi¢m xuy&n tinh do gon nhe, nhanh, rat thuan loi. Cing nhu vay, ddoi
v3i Al tao cui thém tang cho nha, dung thi nghi¢m xuyén tinh ¢4 thé phan dodn tinh trang
nén chdt cua 13p dat, trye 6ép phan dnh do lon ting irudng st chiu tii cha cdc Ldp dat.

1. Thict bi thi nghiém xuyén tinh

Xuyén finh chh y&u gém cé ba ho phan chinh 13 ddu do, gid xuyen va mdy do. Dau do
thuong dung ¢é loai mdt cdu va hay cdu, ldn lugt cung ~8p lue can xuyén P, vai lue can mii
o, va lue ma sat vich f. Mdy do ¢6 bo ting bién dién trd, mdy do luc s6 va hé thong midy
tinh di¢n t tu dorg thu thap v xU (i, Thict bi sau ¢é the tu dong thu thap va ghi chép v
lidu do, dong thi v& cde loal dudmg cong. Thiét bt tao dp lyc cho mdy xuyén finh cé ba
loai: dang co khy, dp Iue chat long va van hanh bang tay.

HI. Nhitg diéni chinh trong thao tdc thi nghiém xuyén 1inh

- K&t hop tinh trang cdc 16p dat vii loal mdy xuyen tinh duge s dung xde dinh phuong
an phan lye hop i kha thi. Thong wudng dung neo [am trang bi phan lue; néu mat dat ¢
lGp dat 1ap di dam, sdi, gach ngdi v, hoac 16p dat mat tuong dai y&u, ¢é the dimg déi tong
d¢€ tang 4p luc.
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- Trude khi st dung hodce sau khi si dung

diu do mdt thin gian (thuomg 14 ba thing), :

phii tién hianh kiém dinh lai. Khi kiém dinh, ! H
ddu tien gia tai cho ddu dd 15 Gp lue thiét ke !
- . , ¥ : A : o v 2 i
[dn nhat, sau dé ha (61 vé khong, gia ta ha ta 5 8
3-8 lin, dii sé doc vd khong dn dinh, sau da
hat ddu chinh thae kiém dinh. Tt nhit kiém i {_—9

dinh ba lan, ldy gid el binh quan. Néu quan
he e sudt v dng hién fuydn tinh 101 su
thay déi khi gia th ha i nhy nhau thi ¢o the
st ding. Khi do thi nghiém & hién iruimeg, 7, 6

[

thiét bi diing d¢ o phai giong nhu thidt bj e "
khi kid¢m dinh. °®..|[La4 s

- Thao 1ac phii dam bio can khoan xuyén n Lr
thing dimg, b2 gid & xuyén tinh phi |13
chinh phang. ;

- Dong dién Tam vide cua dién dp ma may ‘E
do s dung, phin nhd hon gia i cho phép -
tam tng én dicn i,

- Tow do xuy¢n cua xuyén tinh phii kKhing
che Irong l)h;_]l‘n vi O015~0,025m/s. TI‘L]I]}__‘ Hinh 2.39. 'luét h{ vaven [Tl kit
ciang mat ha ndn dam hao xuyen déu dan. sevegy ichr aigies e

l. Banh ring truyén dong; 2. 6ng din huang;

3. 4. Banh da cua roa; 5. Day dién; 6. Miy

(rong mua dong nén xuvén gqua ldp dong  dién; 7. Bo dng bién dién tré; 8. Binh rang

hang), suu d0 kéo [En Sem. dyi khi may do truyén déng, 9. Gia d&; 10. Cin xuyén;

khoiig ¢6 dgu hidu néng 15 ral. ghi s6 khong 1; 3{%}1!::3 ddy: 12. Go1 d&; 13. Neo vao dat.
. diu do.

- Bau xuyén Mnh xuyén vao dit 0.5~1,0m

hoae didu chinh v& khong, mdn ¢6 the bat diu
chinh thie xuyén.

- Trong quid trinh thi nghicm, phai won tuon kidém ta Vinh ang cua neo, néu bilong
phai Kip thin didu chinh, A& winh chuycn dich viri 1.

- Néu thict bi phan lue mat hi¢u qué hoae hie can xuycn vt qua 20% pid Ui i trong
dinh mite, phai Lip nre neimg xuyén.

IV e dung thenh gnd thi nghiém xaven inh

V& dueme cong e can xuyén (durmg cong po- b hede o, - by f -

~

h, cung v K =

S 1000 - e k&t hop Khoan 16 ed dho thd cong phin tich ur héu thi ¢d the phan dinh cic

q
Bap . Thong qua tinh toan gy v £ ci mon 1ap dat ¢ tha danh ¢id tinh et cone
tinh din ndn. Ung duny cu the chit y&u o mot 0 noi dung dud <y O Phin doan loai dis

coa lop da4 @ Banh gid sae i G cha dant nénova chi tién nén Tan cua ditc 3 D tinh sie
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chiu tii cua coe don; @ Dianh gid gde ma sdl trong va mat do tuong déi D, cla dat cat. Hoi
vai vin d& xem xét, xu 1f va kiém nghiém chat lugng su ¢ cong trinh, xuyén (inh cha y&u
dimg  hai ndi dung dau, do d6 dudi day chi y&u gidi thidu iing dung cia hai van d€ nay.

1. Phan loai dat va phan chia lop dit

Dua vao ti 1@ gitra fuc cin xuyén binh quan ¢, cia mii xuyén {inh véi luc can ma sat
(’L

chia loai ddt dua theo ¢, vir R, cia Cuc hang khong cia B Giao thong Trung Quéc dé xuit
nhu 3 bang 2.15.

R, x 100% | clia xuydn (inh hai ¢iu, ¢é (hé 1ign hanh phan loai dat. Tieu chuin phan

Bang 2.15, Gid tri tham khdo lye cin mii g, cda cde loai dit khac nhan
va ti 1¢ lye can ma sit Ry

Ten loai dat q. (MPa) Re (%) Ghi chi
Bt sét 1,0~ 1,5 4 ~ 06 bt sét néi chung
bl sét min 15~ 30 2 ~ 4 Bt sét ndi chung
Bt min (6 58 3.0~10,0 0,8~ 2 Khdc nhau theo mat do

vi chi s6 déo

DA sét ¢ bimn < 10 0,5 ~15 Khéc nhau theo chi s6
déo va do man cim

Cat min (mat do trung binh) | 3,0~20,0 (3,0~15,0) | 1,5~0,5 (1~0,8) | Khac nhau theo mat d¢

Mot 5o don vi khdo sdt coa Trung Qudc con két hop véi dac trung dang duong cong
xuy&n dé ti€n hanh phan loai dat (bang 2.16).

Phan chia cdc [ap dat chi y&u 1a dua vdo sy thay doi luc cdn xuyén p, hodc lue can mii
¢ theo do sau, T1IE gitra lye can xuyén 13n nhat va luc can xuyén nhd nhat khong nén 1on
hon quy dinh caa hing 2.17.

2. bdnh gid sde chiu tai cho phép fena dat

Bang 2.18 13 cOng thide kinh nghicm ddnh gid site chiu tdi cho phép cua dit nén f cla
nude ngoid. kKhi sir dung phai dua vio dide trung dat clia khu vae dé chon dang cong thige
Kinh nghicm mot cdach thich hop.

2. bidnh gid ohi ticu nén lan caa dat (£, hoac E)

Bing 2.19. 14 cong thite kinh nghi¢m ddnh gid chi tidu nén Wn cha dat & oude ngodi. Can
chid y e dor vdi dit sét bio hod, néu mai xuycn lién tuc xuyén, thé tich cia dat khong thay
doi, khong tdn tai ¢d k&t nén chat. Do dé didu phin dnh 13 mo dun bidn dang £, trong didu
Ki¢n khong (hodt nude, ma khang phii [ E, hoace E,
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Bing 2.16. Pac trimg duomg P, - I cia cic 10p dit

Lap dat

bic tnmg cua duimg P - H

buong P - H

Bin, ditl sét ¢ biin
va dat 4 sé&t

buimg cong bing phing, gid tri P, rat thdp, khong
<0 hién fugng nho ra dot xuit .

}

buimg cong bing phing, gid tri P, tuong d6i cao,
¢ dang hinh séng déu din, 16p dit sét do déng
cuc, ¢a it ¢6 hién tugng nho ra dot xudt

Pudng cong 161 16m tuong doi 16n (nhu lung lac
did) dinh va chd 1dm cia séng luon tron (dudi muc

bit 4 s¢t nh . PO PEE .
atascinhe nude ngidm 16i 16m tuong doi nhd), thay ddi khong
' Idn 1im
Cin buimg cong 181 1om tuong déi 16n, thay déi lon

nhu dit 4 sét, dinh va chd 16m dang lugn séng

it ¢b ap chit

budmg cong thay doi khong ¢6 quy luat, thudmg ¢6
hién tuong nho ra

Ldp dd phong hoa

buomg cong 181 1om teomg doi 1on, dinh va chd
10m dang 1om, thay o1 tuomg Ao 1ém.

?

3

=
=
=

Bang 2.17. Tiéu chuin ghép 1op cia cic 1ap co hoe dua vao thay déi ctia bue can xuyén

p, hoic ¢, (MPa) Ti I¢ gitta lue can xuyén 16n nhat via nho nhil
<10 1,0~ 1.5
(,0~20 1,5~20
> 30 2,0~25

2.6.2. T'hi nghi¢tm xuyén dong

L Cong dung cria thi nghiém xuvéi dong

Thi nghi¢m xuyén ddng 13 loi dung nang lugmg ddng bda nhat dinh, dong dau do kim
loal tidu chudn xuyén vao trong dat, dua vao do 1n lue can dong vao trong dat d¢ phan chia
cac tap dat, xace dinh tinh nang co hoc vt 1 cda cic lap dat, dinh gia dia chdt ¢ong trinh

déi vai dat ndo.

Cing nhu xuyén tinh, (hi¢t bi xuyen dong don gian, thao 1ac thuan loi, ngoar viée dung
d¢ khdo sdt dia chat cong trinh, con ding d¢ kiém nghiém hi¢u qua xr Ii gia ¢& nén, chit
lrong thin coe ctia coc nira iy na mém nhu tru da dam hoac coc xi mang. So vdi xuydn
tinh, xuyén dong cd tinh thich dng rong han, dot vai da dam, soi v lap cdt rat chat nén vu

tien dung xuyén dong.
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Bung 2.18. Cong thire Kinh nghicm dinh gii sie chiu tii coa dat nén

Cot equamn

Cong thire Kinh nghicm f

Pham vi

Khu vue vi lap dit

hoae pr (kGlem?) str dung phu hup
1 2 3 4
Vien Khiw sédl 1ong hop Bo f=013p 4025 po< 1.8 bt yéu

Cong nghigp (T (1964)

Vien Thidt k¢ xiy dimg
Thicn Tan (TQ;
Cue Cong Irinh

hang khong so0 1 (TQ)

Mien Thiel ke dien hre
Hlonyg Ric 1TQ)
Vien Thidt ke iy Jdung
tinh Giang Ta (TQ)
Vien Khiio sl 1ong hop
Hnh T Xuven (TQ)
C'ue Cong Irinh
hing Khong <6 3 (TO)

Cue Xiy dimg thanh pho
Thanh Do (TQ)

Vicn Than Hong Chau (T(Q)

iy dimh tan than ki thina
sif dung xuycn inh™ cia
Bo Baimy sint (T

SO R hao il Bie Kinh (To)

"Quy phiam Kkhio sit dia
chat cong Irinh Ay dimg
cong nehicp v dan dung™
cia 16 thi nghiem lien haep

Vu Hin (T(h
“Quy phinm thict ke nén
mong xay dimg cong

nehrdp v dadn dung” (T

F=005p 40,73
f: 4'?9;]:’ )
£,

S 203
=088p -0
F=0084n + (125

f=249pp - 11,912

f=0p, 40252

f=0074n + N,824

=020 4+ 058K
|

|
I 0t

—

S o058y p. 046
f=0162p" " 40,144
f=0.04p + 0,75

F=004p + 0,50
J=004n + 025
|
F=00173p 4+ 1.39
f=1L1481gp, + (LOIR

F=010dp_ + 0,269

f =01 IH?{)N + ().5d6

L5 <p, <60
24<p <253

o= S50
H<p <45
35 = p <57

6z p,o= 4

S5<p <25

1= p =50

IS p <30

A= p £60

15 < p < 150
GEp =70

3 p <60

e =30

Thuomg 1a dat ki 1V

bat sét thong thuemg
1 Thién Tin
bit sét thong thuimg
¢ Thién Tan

Yimg biong Bae TQ
fy 7
b sér Nam Kinh

Bl <&t thong thumg
T Xuyen

Dit non chung o vang
chau the Trrimg
Giang

bt sét Thanh Do

b s Hoi Bac

Pal st e

120 yeu v din LG
dat pha cit chung

DIt phacac, di it
héo hoa

Hoang thd Thicm
Tay, Som tximg

Hoing tho Som Ty,
Hia Nam

Hoang tho Cam Tic

bt co

B nu

Biin va s¢1 pha bin.,
Gl ¢t noi chung

va it sét e

Biin, sét pha bin, i

=EE NGl ching
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L 2 3 4
“Quy pham thi¢t ké nén | f=0.097p. + 0,76 3<p, <60 bat sét cd
mong xay dung cong :
nghiép va din dung™ (TQ)
Vién Thiét k& quy hoach | £= (027 + 0, 103p, 1.5<p, <60 Bun, sét thongthuong
van tai hang khéng » G e i
tinh Quing Déng (TQ) f=014p, - 236 p,>60 it sét ¢, Lép cin
Vién Thiét k€ s6 2 Bo f=1,5+001p p.>20 Dit bot
Coéng nghiép nhe (TQ) : :
Cuc Budmg st Trinh Chau f=17631gp, - 0,234 2<p, <200 bit bot
Vién Thiét ké tinh 1A Nam f=1,5011gp, - 0,544 3<p, <36 bt bot
S& Khio sit vién nghién | £ 0,036p, + 0,448 1,=6~10 bt bot

ciru xdy dung (TQ)
Vién Thiét k& cong nghiép
nhe Thuong Hai (TQ)
Vién Thiét k€ dién lue tinh
Hé Bic (TQ)

Vién Thiét ke so |
Bd Duong sat (TQ)
“Quy pham khao sat dia
chat cong trinh xay dung
cong nghiép va din dung™
(TQ)
Té thi nghiém lién hop
Vi Han (TQ)
Cong 1t Khao sit luyén kim
Vi Hin (TQ)

Vién Khao sit téng hop
tinh Thiém Tay (TQ)

Vién Thiét ké s6 2
Bo Dudmg sil (TQ)
Cuc Puong sit Tay An
(TQ)

Vien Thiét ké Lac Duong
Bo Cokhisd 1(TQ)
Cong u Khao sit do dac Bo
Cu khi s6 1 (TQ)
Cang t1 Khao sdt do dac Bo
Ca khi 56 4 (TQ)
Cong ti Khao sit luyén kim
Tay An (TQ)

Cong ti Khio sat Ba Cong
nghiép hoi chilt (TQ)
Vién Khio st 1éng hop
tinh Ho Bac (TQ)
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F=007p, + 11,76

F=0,2381 p)* =0,12
£=0,0197p, + 0,6559
£=025/p, - 02

f=0525/p, —1,033

f=0,02p, + 0,595
f=002p, +0,5
£=0,508 + 0,070p,

lgf =0.072p, - 0,676
f=0072p +042

[=0.56 + 0,065,
£ =32p0"

f=0.08p, + 0318
F=0,098y.=0,1924
F=004p, + 0,68

f=0032p + 093
[=0.126¢, - 0,64

/= (0,65~0.70) x
10,061, +2,013]

14<p <145

10 p <100

10<p, <150

10<p <30

68 <p <21

Dt bat, a cat, ¢t

Cat vira, cat tho

Cit nho, cit min
CAt min bdo hoa

Cit vira, cdl tho

Cit nho, ¢cdt min

Biin ha luu Truong
Giang, cat min (dudi
mure nude ngdm)
Hoang thé

Hoang 1hé

Hoang thé

Hoing tho trén muc
nude ngdm

A sét dang hoéng tha

(Lac Duong)
Hoang thé

Hoang thé
Hoang the

Hoang tho
Hodng thé Son Tay

bt de Quy Chau




l 2 3 4

Vien Thiet ké xdy dung tnh | =009, _+ 0.9 bit do
Quy Chau (TQ) ’
Cong ti Khao sat luyén kim | £— 0,03p, + 13,79 bat sét dd Con Minh

Cén Minh (TQ)

Vien Thiét k& Tiy bac céng | £ = 05164, + 4,53 < ¢, < 30 | Hoang thé ving thap

trinh thi chinh (TQ) - ¢ o Cam Tic
F=00603y4.+ 179 10<g, <90 Hoéng thé viing cao

Cam Tuc
Meyerhof _ ] ] D4t sét pha cat, dat
f= 50 i ;16 q, cdt dudn nudc
De Beer 1 Dat sét, dat cit
I= 4.
L'Heriminier 1 bit cat chit (mdng
f= EQC rong 1-2m),sét cing,

sét pha cit, ddt cat

Ghi chi: Bon vi tinh ctia «dng tuie kinh nghiém trong bdng trén la don vi khdng hop phap, khi
duing phai chuyén déi divg theo MPa.

IL. Thiét by xuyen déng

Thiét bi xuyén dong chi y&u gém bua roi, thanh xuvén, mii xuyén. Phuong thiic roi bua
c6 duh hudng rat 1én d6i vdi nang luong déng baa. Hién nay thuong ding phuong phdp
déng bia roi ty do. Thiét bi bia rai e dong o Trung Qudc cé: kiéu méce cau, kiéu banh léch
tam va kicu qua cdu thép. Hinh thiic mili xuyén ngoai kiéu thi nghiém xuyén tiéu chudn la
dng tron, con déu la mai xuyen hinh chop wron.

UL Nhaeng deémn clind thao tic thi nghiém xuyén déing

|. Nhimng di¢m thao tic chinh thi nghiém xuyeén gon nhe (trong luong khoang 10kg)

- Dau tién ding loai khoan nhe khoan dén cao do 16p dat thi nghiém, sau dé tién hianh
xuyén lién tuc d6i vdi Lat ca lop diit thi nghiém.

- Khi thi nghiém, khoing cich roi biia xuyén tam 1a 50cm, dé roi tr do, dé cidn xuyén
thing gdc xuyén vao trong 16p dar, sé nhdt biia déng dé ¢ thé xuyén vio trong lép dét
30cm goi la N,

- Néu mudn miéu ta 1op dit, ¢6 1hé nho cén xuyén lén, do1 ddu bua nhon thanh diu
khoan gon nhe, khoan ldy miu.

2. Thi nghiém xuyén tiéu chudn (trong lugng baa 1a 63,5kg)

- Didu tién diing khoan khoan dén vi tri 15cm phia trén 16p dat thi nghiém, dé€ tranh lam
w0 dong lop dat duar,

- Khi xuyén, khodng cich roi ciia buia xuyén tdm 1a 76¢m, roi tu do, dé thiét bi xuyén
xuvén thing géc vao dit 15cm. Sau dd 56 nhdt bia dong dé ¢6 the xuyén vao trong 16p dat
30cm goi la Ngq <.
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Bang 2.19. Cong thuc kinh nghiém dianh gia chi tiéu tinh neén lun coa dat (£, hoac E)

B

Co quan thong ké

Cang thiic kinh nghiém
P, (kGjem™)
E. (kGf/em®)

Pham vi
s dung

Lap dat thich hop

“Quy pham khio sit dia
chat cong trinh xay dung
cong nghiép va dan dung”
cua Té thi nghiém lién hop
Vi Han (TQ)
Vien Thiét ke
Cuc hang khong [ (TQ)
Vién Thiét ké khao sdrso 3
Bd Duang sat (TQ)
Vién Thiét ke xiy dimg
Thién Tan (TQ)

5a Khio sit Bic Kinh (TQ)

Vien Khio sit tang hop
T Xuyén (TQ)
"Quy dinh tam thoi ki thuat
su dung xuyeén tinh™ cua
Bo Duong sat (1Q)
Vién Khao sit Ho Bac,
Vien Thiet ke quy hoach
Vo Han (TO)

Vien Nghién cou thiét ke
mo Licu Ninh (1Q)

CH-448-72 cua Lien Xo

Schmermmann

Vesic

Vien Khao sir It"ing hep Bo

(19064

8 1
]

L =3T2p .+ 12,62

Fo=303p + 11938
£.=3p + 10

f = 2.'—)4{33 + 13,38
Fo=174p +49
F.o=1T1p +29

f'.“ =19 + 323
E.=214p +21.74
E,=8.505p) "
L, =4.695p, -627
E,=25n

E,=7qy,

E,=34q, + 130

Ey=3g,
I =2y,
E =25,
E . =35¢q,

| £,=061p, -9
Cong trinh xay dimp (TQ) | F =680 679

J<p <30

P, < 50

1G<p <O
T<p, <40

[3<p =80
13

[0<p, <35

S=g <30

Ghi cha Don vy caa f. PLE trong cong thite kil aeloén i bang trén chi co the ram

tha g dav v pla tiéae huan kGonr
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Bun, dat cé ban, dit ¢
noi chung

Bun. dat ¢o buan, dat =1
usi chung

D ser e

L Da sér uiim tich man
|

[ ccw ,
| bt sér. dat pha cit
Bt sér thong thuong

| Ciit nha bito hoi

dilr o s
i char vira, v chat
Car chat vura, rit chat
Ciu
L/B = 1~2 il
L/B = 1), e
LT
it yeu

Dt ki thur tu nér chung

B set eo hou co < 0%




£

- Nhao thi€t bi xuyén. lay ra mdu di
trong thict bi xnyén dé tén hanh phan loai
micéu ta. ™~

L
=.'=‘-.‘.|4
TR ForLT

- Néu muon 1iép tue thi nghiém xuyén

. . . i . . ¥ I 2
do sau phia dugi, lap lai cac bude thao
tac trén. 3
- Néu can khoan Ién hon 3m, so nhit y
dong bia phai tién hanh hi¢u chinh chiéu
o - . - 5
dai can khoun theo cong thiae sau:
ij = h’ (256) G
Trong do:
N - Sa nhat dang biia duo thwe @ ’%
a - t[-;' s0 hiéu  chinh  chieu  dai oy |
Cian Auycn. | o5

W Unie dung thanle g cia thi nghiém ) N B
Hinh 240 Tluét v thi nghién

xuveén feo chudn
Thanh qua cua thi nghiém xuyén dong | Biia xuyén tam: 2 Dém hia; 3. Can xuyén, 4
co thé biéu thi bing s6 nluit dong bia thay  Pdu xuyén: 5 Ln thodt nudc: 6. Than thiét
déi theo do sdu. nhu viy hiong déi true xuyén dc?"hu‘l <‘}11,<?r nwa hink traon tao thanh.
- 7. Miii thiél bt suyén

vivén dang

quan dom gian, nhung xuyén tinh ¢d quy
cich ching low khic nhau, 56 nhit déng bia cia nd khong co tinh so sdnh. Do do, cing cé
thé diing lue can xuyén dong thay doi theo do saun dé biéu thj két gui xuyén dong.

Bang 2.20. He¢ so dieu chinh chi¢u dai can khoan

- -

Chiéu diu can khoun (m) 3 H 9 12 i5 18 21

o | .00 0.92 | 086 081 0.77 0.73 070 |

Thinh qua thi nghi¢m xuyén dong, ngoai viée ¢d the phan chia céc 1op dat, doi vai cic
khu vue ¢o kinh nghiém. ciing ¢o thé cung cip cic tham s6 dé 1hiet k&, nhung do sai 50 clia
wuyen dang twong Aot lén. do phim tan wong doi cao, do do thuong dang dé phin dodin mat
cdch so luge tinh nang co hoe vat i cua diat Két qua cua xuyén dong co the ding o mot so
van de sau 0 Pinh g ste chiv tii cua dat nén: @ Pdnh gid cac tham so bién dang (£,
hoae £ coa dit nén: @ Danh gid site chiu i cta coe don; @ Xdce dinh hé <6 rong hoac do
chat cua it & Binh gid chi téu cudmg Jdo cua dat (2.

B¢ Kicm ta chat luong xir I gia co va hidu qua coa nén, thong thudmyg ding thi nghicm
suyen Jong cung cap sae chiu tai v chi tieu bien dang. Xide dinh suie chin tai ¢6 the dung
cae hing 2.21-2.24. Cong thie kinh nghiém cia tham so bicn dang phu thuoe vio khu vae
virdan nén, Vien thiét ké ko sdt thuy Toi dién lue Ho Bic dir1a cong thire:

£y = 10,638N s+ 74.306 (hGfem™) (2.57)
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Bing 2.21. Gia tri tiéu chuan sic chiu tai cua dat cit (kPa)

o Ngis
Loai dat 10 | (s 30 50
Cit vira, tho 180 250 340 500
| Cit min. nh6 140 J 180 | 250 l 340

Bang 2.22. Gia tri tiéu chudn suc chiu tai cta dat sét (kPa)

Neas 3

5 7

9

11 13

15‘17

19

21

23

105

145J 190

235J_280J 325J 370 l 430 LSI5J ()()()Jl

GSOJ

Nio 15 20 25 30
fi (kPa) 105 145 190 230
Bang 2.24. Gia tri tiéu chuan sic chiu tai coa dat dap (kPa)
| Nio 10 20 30 | 40
 f(kPa) 85 (15 135 160

Ghi chi: Bing nay chi phit hop véi dit ddp eém <6 ddt sét va ddt min.

2.6.3. Thi nghiém ép bén

1. Cong dung cria thi nghiém ép bén

Thi nghiém ép bén con goi la thi nghiém ép ngang, nguyén li ctia nd 1a théng qua su
gidn no mang dan hoi ciia mdy ép bén (dau xuyén) trong 16 khoan, tic dong luc ngang dsi
véi khdi dat vich 16, do duge dudng cong quan hé dp luc véi bién dang cia khéi dat, diing
né dé tinh todn cdc tham s6 nhu cuwdng d6 vd mo dun dan héi cia dat nén.

Uu diém cua thi nghi¢m ép bén [a: ® Thiét bi nhe, thao tic don gidn; @ C4 thé thi
nghiém o nhimg d6 sau khac nhau ma khéng chiu anh hudng cia mue nude ngdm; @ Co i
chiu luc 3 rang; @ Két qua do tin cdy, khong cn thiét phai diing cong thic tinh todn, ¢
the truc ti€p cung cap cic thum s thi€l k&€ (nhu gid tri tiéu chuan site chiu tai f, cta dat
nén); ® Tham s6 cung cap tuong doi nhiéu.

Khuyétl diém cia né 1a: @ Giai doan bit dau cia didng cong thi nghiem chiu anh
huong tuong doéi I6n cha chit lugng 16 khoan; @ Dai véi cic 18p dat ¢cé dd dam, soi1 cudi,
cét tho thiét bi ép bén dé bi t6n thuong; @ Chiéu sau do kiém tra ¢6 han (thudng khong
vuot qua 15m).
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Thi nghiiém ép bén chi veu dung dé kiém nghiem hiéu qua gia ¢d xir 1i nén cong trinh
loai vita vit nho, cung cap cic chi tiéu cuong do va bién dang cua dat trudc vi sau kht gia
€@; cling ¢o thé dunyg dé danh gia sife chiu tai cua nén déi vai nha cai 1o coi thém tang.

I My moc theet bi thi nghicm ép bén

Thi nghiém ¢p bén chia thanh hai loai: dang di ¢6 10 khoan va dang ta kKhoan. Thiét bi
ép ben dang di ¢6 16 khoan chii yéu gém b ép ben, thiét bi tang dp va én ap, thiét b do.
Bo ép bén la két ciu hinh tru cé ba khoang. ngoai lap mang dan heéi. duomg kinh 50mm.
Tong chicu dii ciia ba khoang 1a 430mm. Nguon dp luc cua thiét bi ting va 6n dp l1a khi
nil’ cao dp hoac bomn thit cong. Tang dp. 6u dp déu dang van diéu dp. Thiét bi do 1a éng do
thuy tinh hoac thiér bi do muc chdt 1ong, ding né ¢6 1thé doc duge gid tri bién dang wong
tng sau khi chiu nén caa khoi dat vich 16, Thiét bi ép bén dang da ¢é 16 khoan trudc nhu
hinh 2.41.

Thigl by ép bén dang ur khoan i mot bien
phdp thi nghiém do nguyén vi wrang don tan a
tién, vi bo €p bén ban thin c¢é cong nang
khoan, cat khaoi dat, do do i1 anh huong xio —ﬂ
dong khoi dat, vé co ban ¢d thé gilr duoe trang af|3
thii (ng sudt ban ddu caa dit, [ cho két ciu
vir do dm cua dat kKhong thay dai. ; 7

-

W, Nhig diem thao e chinh cua thi
sigheéns ep bén dang dd oo lo khoan

. Yeéu cautuo 16 o 1
Phiai c6 ging hun ché lam xdo dong dit el
vong qud irinh khoan, dong that lam cho
dudng kinh 16 khoan déu, viich 16 phang thang.
BPudng kinh 10 khoan nén 1on hon dudng kinh
bo ép ben khoiang 2~6mm. Hinh 2.41. Tfu‘f.'r bigp hén I khoan
1. Miing cao su: 2. Ong din nude, 3 Bo chits
nuce: 4. {;jng chiua nude, 5. Bo ring dp:
6. Bo on dp: 7. Ong din ip: 8. Ong do:
9. Ap lue ke

2. Thi nghiém ép ngang

Thi nghiém €ép ngang c¢in uén hanh trong
24h sou kb hodn thanh viee khoan 16, dé trinh
vach 10 hat nudc, kKhot dat bicn dang hodc sat
1. lam anh huong chat luong thi nghiem.

3. Bo tri diém thi nghi¢m vi chicu siu 16 khoan

No chung tén hanh thi nghiém lién we cich nhau Tm o nhig do siu khic nhaw. Chicu
sau 10 khoan nén lan hon chiéu sau thi nghiém khoang SOcm.

4. Luong tanyg dip lire thi ngliém

New lay /5~ 17 cuwap lue deo ton han du tinh £

S Thai gian quan tric dudn cic cip L trong

Neén dua viro tinh inh cu (hé die trumg cua dat. khoang 1 hoace 2 phat, dong thoi ghi lai
the tich V theo trinh tw thai gian dudi day (hode gid ti ha mue nude S cua ong do):
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- Néu la 1 phat: 15s, 30s, 60s.

- Néu 1a 2 phit: 15s, 30s, 60s, 120s.

6. Thor gian ngimg thi nghiém

Khi s6 doc thé tich dng do dén 600cm” (hoac gid tri ha muc nude S cia ng do 1a 40cm),
phai ngimg thi nghié¢m ngay.

IV. Unyg dung thanh qud ciia thi nghiém ép bén

Két qua thi nghiém ép bén sau khi
hieu chinh ap luc va thé tich, vé dudng
cong quan hé dp luc P va thé tich V
(hoac gi4 tri ha muc nudc S cha 6ng do) >
(hinh 2.42), ¢6 thé xdc dinh dp luc finh \\
P, cua dat, 4p luc déo téi han P, 4p luc )
tSi han P, va mé dun ép bén £y, con ¢6 /
thé cung cap cudng do khdng ciit khong /
thodl nudc 7 cua dit, mo dun cit G va !

=
=

=
5,

.

3
,/\“

o,
[ e N 10N

do nhay. Ung dung thanh qua chi yéu WV 288,
nhu sau:

X

1. Ddnh gia stc chiu ta cia dit nén P

Dua vao dp luc déo t6i lan P, thu Wi -
dugce tlr dudng cong ép bén, dung cong Wi {

. e . . . .. PN X 3y
thae dudi day xac dinh gid tri tiéuw chuan !
sUc chiu tai f:

f=P P, (2.58) Hinlz, 2.:42. ).t)m»)‘_s Hm‘f) ep ‘J)Ién »
Truc tung: The tich V' (ecm™) hodc gid tr1 ha muyc
nude cua ong do S (em):;
Dua vio do doc doan duong thing  Truc hoanh: Ap lie P (kPa).
trén dudng cong ép bén, dung cong thiic
dudi day dé xdc dinh mo dun ép bén E, ctia dit nén (MPa):

2. Tinh todn lin

Ve +V, P,
E,=20+1)\ Vo4 ] (2.59)
- 1/! - 0
Hoaic:
S48 P
E, =2004v)| S+ ——J — (2.60)
2 S, =S,

Trong dé: v - Hé 56 gian nd hudng bén cua dat (hé $6 podl song):
V_ - Thé tich ban diu 491em’ cia khoang trong bo ép bér (néu c6 long bao vé
bang kim loai 12 594cm™);
S. - Thé tich ban dau V', cua khoang trong bo ép bén bicu thi bing gid tri ha

muc . ude S caa 6ng do (em) gid tri ctia nd ¢4 lién quaa dén loai hinh thict bi ép bén.
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2.6.4. Thi nghiém tai trong nen phic hop

V. Cong dung cria thi nghiénm tai trong nén

Thi nghi¢m 1ai trong 1 thong qua gia tai do duge bién dang lin tuong ting cia nén, thu
duoe dudng cong quan hé dp e va bién dang, tir 46 xidc dinh duoce stre chiu tii v mo dun
bien dang cua dat nén. Thi nghiém nén inh 12 bién phdp do nguyén vi cta nén co6 nhat v
cling ddng tin cay nhat. Thue € nd la thi nghiém moé hinh 6 hién trudng mod phong dicu
kién chiu tai cta cong trinh. Khuyét diem caa phuong phip nay 13 thoi gian thi nghiém dai.
chi phi cao. Tuy vay. d8i véi nén phiic hop néi chung déu tién hanh thi nghiém tii trong, dé
kiem tra stc chiu tai va tinh nang bién dang ca nén phiic hop.

1. Thict bi cria thi nghién tdr trong nén

Thiét bi cua thi nghiém tai trong nén chu yéu gom c¢o hiét bi gia tai, thi€l bi phan lue v
déng hé do. Thiét bi gia tit ¢6 1Am nén, kich; thiét bi phan luc ¢6 dam thép, cue gia ta hoic
thanh neo (coc): déng ho do gdm ¢ dong hé dp lue diu. dong ho bach phan.

HI. Niing diém chinl ciia thi nghién

tuai trong nén plutc hop —7

Nhimg diém chinh ca thi nghiem tai j I
trong nén phite hop la:

- TAm nén cta thi nghiém tai trong nén 1
phitc hgp ctia coc don cé thé hinh tron
hoac hinh vuong, dién tich bing dién tich
XU 1 chiu tat cila mot cdy coc; tam nén

cua (hi nghiém tai trong nén phice hop cla Hinh 2.43. Thiét by thi nghiém tinh tdi

nhi¢u coc ¢6 thé 1a hinh vuong hoidc hinh 1. Kich; 2. Tam gia tdi; 3. Déng hé dp lue diu;

chiv nhat, kich thude cta né xde dinh theo 4i Pong ho bich phan: 5. Dam chinh: 6. Dam
S I R T : " w; 7. Cue gla tais 8. Gid da.

dién tich xur I chiu tai cua <o coc thue t& . phts e !

- Cao d¢ ddy tim nén biang cao do thiét k¢ mat ddy cia méng. dudi tim nén <6 thé ding
cdt tho lam phang.

- C6 the phan lam 8~12 cip gia tai, tong so gia tai khong duge it hon hai lan gia tri yéu
caun caa thiét ké.

- Moi lan tang mot cip tai trong Q. trude va sau khi gia il phai doc va ghi lai do lun §
cla tim nén mot 1an, sau do cir nira gid doc va ghi mot Lan. Néu trong 1h dé lin ting nho
hon O.lmm thi ¢6 thé gia tai cip sauz déi véi coe rung hoac coc cit trong nén dat sét bilo
hoa, trong 1h doé lin tang nho hon 0,25mm thi gia tdi cap sau.

- Néu xuat hien mot trong nhitng hién tuong sau, phai ngting thi nghiém:

+ Do lan tang nhanh dot ngot, dit bi dun ra hoac xung quanh tam nén xudt hién vet niit
ro ré;

+ Do lin cong don di i6n hon duong kinh hoic chiéu rong cda taim nén 10%:

+ Tong 6 gia tai da 16n hon hai tan gid tri yéu cau cua thict k¢

- Ha tai ¢6 the chia déu thanh 3 cip, mai 1in ha mot cap. doc va ght do hoi phuc cho dén
khi bien dang on dinh.
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- Xic dinh gid tri tiéu chuan stic chiu 1ai cua nén phie hop.
+ Néu trén dudng cong Q-5 ¢d i 1& 131 han rd rét, o the 1dy ti trong tuong dng vai ti 1¢
&1 han do;

+ Néu tai trong t&i han ¢ thé xdc dinh, md gid tri cta né nhé hon 1,5 1an giid v tai trong
161 han tuong ting, ¢4 thé 1dy mét nira ai trong Gi han;

+ Xac dinb theo gia tri bién dang twong déi:

o Nén phic hop ¢é coc chian dong hodc coc cat dai véi nén 1ay dat sét lam chinh: ¢6 thé
14y tai trong twang ing véi s/b hodc s/d = 0,02 (b va  Tan tugt 1a chiéu rong va duong kinh
clia (Am nén); doi voi nen lay dit bot hodic dat ciat Tam chinh, ¢6 thé 1ay L trong fwong ting
voi s/b hoac s/d =0,015;

e Nén phiic hop ¢6 coc dat: ¢é thé 14y tai trong twong tng véi s/b hoic s/d = 0,01~0,015;
déi v6i coc voi, ¢6 the 1ay tai trong twong tng véi s/b hoic s/d = 0,008,

e Nén phitc hgp co coc choi san hoac phun, ¢6 thé 1dy tai trong tuong tng véi «/b hoidc
sfd = 0,004~0,010.

2.6.5. Thinghiém nén tinh doc truc coc don

I. Cong dung cuu thi nghién nén tinh doc truc crta coc don

Mot trong nhing van dé quan trong cua thiét k& méng coc 12 xdc dinh site chin 1ai cua
coc. D61 vdi cong trinh xay dung quan trong, déu cin ti€n hanh thi nghiém tinh tai déi vai
coc. Thi nghiém tdi trong ¢6 the 1ién hanh trong giai doan thiét k€, dé cung cip chd dua cho
thi€t k¢&; ciing c6 thé tién hanh trong giai doan thi cong, kiém nghiém do an 10an cua thiél
k& va chat luong thi cong.

IL. Thiét bi thi nghiém nén finh doc true cia coc don

Phuong phép thi nghiém nén tinh doc truc cua coc don ¢d phuong phép chit tii, phuong

phdp neo va phuong phap két hop. Thiét bi cua né vi thi nghiém tai trong nén nhu nhau
(hinh 2.44, 2.45, 2.46).

M. Nhitng diém chinh cua thi nghiém nén tinh doc truc ctiu coc don

- Phan cap tai trong: Tri s6 moi cap tai trong khoang 1/5~1/8 tri s6 thi¢t ké sdc chiu tai
clia coc don.

- Khoang céch thoi gian do doc do 1dn cua dau coc: sau méi cap gia tai, cich 5, 10, 15
phit do doc mot lin, sau do cit cich 15 phit doc mot 1dn, cong don sau mot gids cit cach
ntta gig doc mot [an.

- Tiéu chudn on dinh: dudi tdc dong cita moi cip tai rong, do liin cha coc trong mot gid
nho hon 0,10mm.

- Diéu kién ngling gia tan

Khi xuét hien mot trong nhitng trudng hop dudi day, ¢6 1hé ngiing gia tai:

+ Néu trén dudng cong tai trong-dé lin (Q-5) ¢6 doan déc xudng ¢6 thé phan dodn sic
chiu tai cia coc, ma téng miic lin dau coc vuot qua 40mny;

+ Sau khi tdng nuic lin diu coc dat duoc 40mm, tidp tuc tang hai cap hodc trén hai cip

tal trong ma van khong ¢6 doan doc xudng.
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E:

4

Hinh 2.44. Su i pnicmy Py sain feait reri
I Chat tan, 20 8o char vtag 30 Dan phdn hire, 4 Cay chong nghieng du phong: 5. Gid dis sl

6 Cocthi nghiem, 7 Kich g

i T =3k
7
5% ol
Hinl 2,45, Ser o plusoee plidp nee o o Hink 2.46. Serdo phienig phap én figp
I Kich gia tie, 20 Didm phin ez 3. Thanh kéo e Vel hadt i
lien ket 4. Coc neo; 5 Coc thi nghiém. [. Didm phin Tues 20 Chat G, 3. Sin chat L,

b Thanh kéo hién keét; 5. Coc neo; 6. Giia da sin:
7. Kich g .

- Quy dinh quan triic ha i gid tri méi ¢iap ha 1ai bang hai Lin cip gia . Sau khi ha ti
cir cach 15 phat do doc s¢ mor Lan. sau hai lan doc s6. ¢iceh nita gio Lt doe mot lan, thi co
the ha cap tai trong thir hai. Sou khi ha i toin bo. cich 3~4h Tai doc miot Lan.

- Xic dinh st chiu ta tn han ey coc don: v& dudng cong tai trong - do lan (Q-5), tén
bicu do nén ghi ra kich thude ciu tao vi mat cat dia chit cua coc thi nghiém cang veéi chi
téu e hoc var I coa cic 1Gp diat,

+ Neu doan doc xudng ro sCr, 13y gid tri i irong tuong tng var diém bat diao doan doc
xudmg:

+ Dot vai coc dac san ¢ duong kinh hodic chi¢u rong coc dudi S50mm, dudi tic dong
Cud cap i trong O
e > 0.0 mm/kN, Ly gid ti tai trong trude mot cip O,

nao do ma o ole gitte do hin va lugng 1ing Lu ttong trong dng

it

+ Ncu phit hop vor diem thir hai cia didu Kién ngimg gia lai, lay 141 trong tuong ong voi
tong do lun § = 40mm caa die coe tén diimg cong Q-S.

+ Do vai do lun caa mong cou cd yéu el dac biét, phdi duwa vao tinh hinh cu the
de chion.

Coc thi nghiém thinn gia thong ké, néu thoa man diéu kién Jo vénh [én nhit khong viron
gquit 30% cua g 1ri binh quin, ¢d thé 1ay gud (ri binh quan [am sue chiv 1 doe truc th han
cua coc don (o1 vii din coc ¢o so coe 1 3 hodw dudi 3 cay coc, [y gid v nho nhat).
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Néu do chénh léch gqud 16n, phii tim rd nguyén nhan. khi can thiét phai tang s6 coc
thi nghi¢m.

- Xde dinh gid tri tiéu chuin stic chiu tai R, cia coc don:

Lay stic chiu tii doc true téi han cua coc don chia cho hé 56 an toan 2, duogc gid tr1 tieu
chuin stic ¢hiu tai R, cua coc don.

- Thai gian bit diu thi nghiém: coc duic sin sau 7 ngly dong vio dat cdt, (n¢u la dat sét,
phai xem cudng dé cia dal héi phuc dé quyét dinh, ndi chung khong duoce it han 15 ngay,
do1 voi dit sét yéu bio hod khong duoc it hon 25 ngay). Coc nhoi phii sau khi cudng do
thiin coc dat cuong ¢ thiét ke méi tien hanb thi nghi¢m.

2.6.6. Gidi thiéu phuong phap do dong mong coc

Phuong phip do dong mong coc ¢6 nhiéu loai, thiét b may moéc cing khic nhau. nhung
n6éi chung ¢6 thé chia thinh hai loai: phuong phitp do dong bién dang nho va phuong phip
do dong bi¢n dung ldn. Nang luwong mi do dong bién dang nho tao ra dong luc tuong doi
nho, do dé chi yéu diing dé kiém trit chit luong mong coc v tinh hoan chinh cua than coc.
Phuong phip chu yéu cua do dong bién dang nho cé: phuong phip séng phan xa, phuong
phiip 116 khitng co hoc, phuong phip tham sé dong luc, phuong phdp hiéu ing thuy dién.
Do dong bién dang 16n do Tue dong bia tao ra nang lugng twong dsi 16n, 1am cho coc sinh
ra do xuyén nhat dinh. do d6 khong chi ¢6 thé dimg dé phin dodn chat lugng than coc, ma
chu yéu ding d¢ xiic dinh sic chiu tdi doc truc cia coc don. phuong phap chi yéu cé:
phuong phiap dong bua xuyén va phuong phip mdy phin tich déng coc. Phuong phip dong
bia xuyén lai chix thinh phuong phdp dudng cong Q, - 2.5, phuong phdp phuong trinh
song va phuong phip cong thuce kinh nghiém; phuong phap mdy phéan tich déng coc, dua
v cde phan mém phan tich (inh todn khdc nhau ¢6 phuong phip Casc va phuong phip
Capwapce.

Do dong bien dang nho chd yéu dung phuong phap 1é khing co hoc va phueong phap
song phan xa. Phuong phip tro khing co hoc dung ki thudt kich chiin quét tin ¢ (rang thii
on dinh. Vot mai tin s6 déu tap trung 1oan bo cong suit cua thiét bi kich chian, ¢6 do on va
nang luc kich chan twong doi cao. Phuong phip ndy ¢é thé kiém tra coc tuong doi dai.
tuong doi {6n, nhung doi vai phin dodn vi tri khuyét tat cye bo kém hon phuong phéap phan
xa. Thi¢t bi cua phuong phdp s6ng phan xa nhe, thao tic don gian. ¢é 1hé xic dinh mot
cach truc quan ¢6 hicu qua vi tri va muie do khuyét tit cta than coc. Do niang tuong cua
phuong phdp séng phin xa tuong dai nho, néi chung chi ding cho coc khong dii lam va
duong kinh nho.

Phuong phip déng boa xuvén dung bia roi 0 do cao nhdt dinh déng Ién dau coc.
dong 1hoi dung dong ho dé do lye déng biia O, ma dau coc gdnh chiu va dé xuyén
trong dng S; ctia dau coc, dua vao dudng cong quan hé gitta Q, voi do xuyén cong don
Sq xidc dinh suc chiu tai cua coc don. Phrong phip ndy true quan 1ia cdy. thi¢t bi don
gian, thao tdac dé dimg.

Phurong phap mdy phin tich déng coc bit nguén tir My va Thuy Dién. O Trung Quoc
chi yeu ding hé théng mdy phan tich déng coc PDA cua My, dong thoi wr nghien cttu che
tao cic thiét bi va phan mém (wong 1. U diém cua phuong phiip Case 1a wo¢ do phan tich
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$6 liéu trong déi nhanh, ¢6 thé ditng phan tich va kiém (ra tic thoi déng coc o hién rudng.
Nhing phuong phip nay yéu cau coc 1 thanh thing tiét dién khéng doi va déng chit, néu
khéng sai 86 két qua s& tuong d6i 16n, do dé, khong phi hop véi coc nhoi. Két qua cua
phuong phiap Capwapc tuong doi tin cdy, nhung thoi gian tinh todn phan tich $6 li¢u trong
phong tuong ddi nhiéu, doi hoi trinh dé chuyén mon coa cin bo ki thuat tuong déi cao.
Ngoai ra phuong phiap Capwape doi hor dd xuyén cia coc tuong daéi 16n (thuomg [6n hon
2mm). do dé doi véi coc chong duong kinh 16n khong thich hop.

2.7. PO KIEM TRA THAM DOT CUA LGP CHONG THAM

2.7.1. Po kiém tra thim dot cua I6p chong thaim mai

. Ding micit do kién tra tham dot cria 16p chong tham nidi

Phuong phdp thuong dung nhat do ki¢m tra tham dét cta 16p chéng tham mdi 1a phuong
phdp kiem tra bing mat. Béi vi Iop chong thim mdi sau khi tham dét, luon dé lai dau vet
cta nude trén cong trinh, do dé trén hién trudng vé co ban cé thé quan sat duge tinh trang
tham dot cia madi. Sau khi quan sdt dwoc dau vét cua nude, ¢6 thé 1ién thém mot bude phan
tich vi tri va nguyén nhan tham dot. Dudi day [a vi i tham dot mai thuong gap:

- Tham dot ¢ tudng dau hoi, tudng chan mai, vi tri thu nude ciia cong trinh.

- Khe co gidn va khe hin ciia cong trinh bi tham dot.

- S¢ né hodc & vang tham dot.

- 'Tam mai nit hoac 16p chong thim cha mdi nit thim doét.

L. Do kiém tra bang plniong phdp nén khi vao vi wi than dot nidi

Nhat Ban da nghién citu ché tao thiét bi chan dodn tham dot thé khi kiéu DK. Thiét bi
chan dodn ndy gém may nén khi. may kiém tra khi ra trén mai. Khi dung, tir ché thaim dot
o trong phong ép khi floriang, trén mdi ding miy Kiém tra khi ra xdc dinh vi tri khi thoat
ra, dé chinh T vi i thiim dot.

2.7.2. Do kiém tra thAim ngam mat tuong

L Ditng mar do kiént tra tham dot cua 16p chény tham mui

Vi tri thim cia tuéng vin ¢6 thé phin dodn bing vét nude trén wdng. Khi kiém tra tham
fudng bang mat, ¢6 thé chi y cic vi U sau:

- Vitri 16i 1dm cha tudong dé bi thim nude mua.

- Vi t5{ chira 10 trong thi cong dé bi thim nude mua.

- Lop trit dé bi thim nude mra.

- Phan chén ban ¢ong hoic phan diy 6 vang thim nude mua.

L. Do kiém tra bang phiong phap nén khi vao vi tri tiong tham ngdam

Thiét bi chan dodn thim dot thé khi kicu DK ciing ¢6 thé do Kiém tra vi tri thim ngam
cla tudng. phuong phip kiém tra nhu trén, khic nhau 1a 0 chd ding mdy kiem tra khi ra &
tudng ngodi thay cho mdy kiém tra Khi ra trén mdi.





