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Evaluation of actual deflection measured in various strengthened decks under analytical method of multi layers with rib
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Some deflections measured under both tests of real wheel loading and the so-called IIS method in the field for
several deck slabs improved by four type’s strengthening engineering methods applied in actual bridges are

respectively compared with numerical values calculated individually by analytical solution derived from thick

plate theory in applications to slab consisted of multi layer system. On the other hand, because actual deck slabs

generally have continuous properties in the wide direction, clamped conditions approximately obtained from a

technique by setting dummy girders near simply supported edges are substituted for actually combined

conditions between main girders and slab through numerical procedure. In this paper, it is shown that several

calculated values almost coincide with results of measurement for slabs widely spread from primary stage
damaged by cracks, stage stiffened by steel plate to stage strengthened in twice by SFRC in the field, further
explanations of deflections increased due to stripping of steel plate easily are easily able to verify in comparison of

fruits reduced from this analytical solution.
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ENTE T L, R’ —4 OF I —HIOMIZRRH 124
Wi E B L= ET v E Lz, P11—-P12 2# & P17
—P18 RN DWT IIS ORFEZATV, RK—11 OFEHTHE
ENG LN, TIS OREMEE, A E 50kN $FE
THEFLT-. 22k, PRIV BRI o IXEFROBUT R 21T
STWRNWEODIZ, MK OSIEY 227 U — b
Wi 2 AL (REMTORINE A2 B 5E) L 7o BBt s

(n=21) ZfH LIzftHi-bihs REIHE L.
TS — 7 ) MR D 2R N @ ~E OB E B 1L
BRRMERE n=21 TOFHRME L —B LTk, fithio
RN RIL, RC RAR & fEHT A =R & U #HiE Coeaioft
BFLTCWDHEMIREICHD EHETE D, —J7, KM
WL HIR S OMARICE DR A® EBIZONTIE,
HEHTRTRG IR 2 355 L TW A=, fithr koo



F—11 LG LIS 72D DFFATHE R

. 2R3 . KT LISHIEE 50N B i FIELAE
M| MR | SEO PR oo | ik s | RO Hislh | BT L
No. () [F5 % 0N | 7207 () | 72bFHm| o (m) [n=15 [ n=21 | n=15 | n=21 | n=15 | n-21
@® HEHT 6450 49.7 0. 245 0. 246 2.320 10.572 [0.552 ]0.799 ]0.365 |0.530 - -
@ HiEHT 5150 49.4 0. 160 0.162 2.899 10.469 |0.551 |0.797 ]0.328 ]0.478 - -
©) Rt 5700] 48.9 0. 153 0.156 2.899 10.453 ]0.553 ]0.800 f0.342 ]0.497 - -
13 @ HEAT 5700] 51.0 0.170 0. 167 2.899 10.483 ]0.553 ]0.800 [0.342 ]0.497 - -
® | #eHr+Es] 5700 49.6 0.126 0.127 2.320 10.295 [0.5563 J0.800 ]0.091 |0.105 |0.151 |0.168
© | #etr+EmR] 5150 52.3 0. 143 0. 137 2.320 10.317 [0.5561 J0.797 10.073 |0.098 |0.143 ]0.155
@ HiEHT 6450 50.1 0. 231 0.231 2.320 10.535 |0.552 ]0.799 ]0.365 |0.530 - -
) Rt 6450] 51.9 0.241 0.232 2.320 10.539 ]0.552 ]0.799 [0.365 ]0.530 - -
©) HEAT 5150] 51.6 0.172 0. 167 2.899 10.483 ]0.551 |0.797 [0.328 ]0.478 - -
© HEHT 5700] 50.5 0. 177 0.175 2.899 10.508 [0.553 ]0.800 ]0.342 |0.497 - -
19 @ HEHT 5700| 50.2 0.171 0.170 2.899 10.494 ]0.553 ]0.800 ]0.342 ]0.497 — -
® Rtk 5700] 53.3 0. 188 0.176 2.899 10.511 ]0.553 ]0.800 [0.342 ]0.497 - -
® HEAT 5150] 50.5 0. 180 0.178 2.899 10.517 ]0.551 |0.797 [0.328 ]0.478 - -
@ HEHT 6450] 55.6 0. 227 0. 204 2.320 10.474 10.552 ]0.799 ]0.365 ]0.530 - -
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A E R L n=21 OFRME LY b RENZ LD, #
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5.2 ISIZ&BT=hHDEITHER

RC KR =7 U — b OMfRENT, %1% 17 4T
HBerET L < BEER LN DR b O LRE LT, At
KD =27 ) — N ek HENETR I 28N/mm2 % FEIZ 7 L —
T o v T IRIOMEHEME % 2% — 12 (1R 3. IR O R
PEAREUE RC EERUCH AT FEEOSM BN S W2, 42
W7 T 78 2B D BRMEAR BT n=12, 13E YV AR OB
BRI n=16 EHE LT,

RC AR OB EZ K —13 1279, RC KR = > 7
U — b OHRF VAR SR 1 W A 2 0 BPEAR SR b
n=15, 519k O MR O SR EUIT AR O 2 1F I ~3%
FRAYEDET L < EFM RN L2 n=28 LEE LT,

IS OREFERO—EEFK—14 L X151 T. 7L
—T v TR, KRR TR OSBRI L85 DR AEN 2 <,
FERAKBIZEAERVREBIZH D . A MEMEITE
WrmA2h n=12 OFEME L IZIF - L TR @ERiE
ThdEIMMTESL. FL—F 4 IR, E8H5
FHCHLE S D T IO K E Wi, R
BFECEMETIE RC BRICH R THEBE S 2#< T& 5
FERNSHD. AEO T L —T ¢ v ZHERZMIZ 2,650 mn
T RC R D 2,400 mmlZ EE~HK] 10% K Z V3, IRIRETE
T V—T 4 R 190 m T RC FRAR® 210 mmiZ bE~
THI 10% /N EVEFHT /R > TW5D. RC R SR L@ &
T V—T 4 T RIR SR NDOD Tz do 20 EfE O L T i
T V=T 4 Y TIRRD T HBK 35% /NS <, 7L —F 4~
7RI ORGSR TN\ LR TE 5.

—J7,P5—P6 &Ml RC KK D IS D 7= b HHEMIL,
ERICEBH L TN D, fETAELIT SR L@/ E L, X
IO IIFEREL 2D, RNER L OEEED
BEORBNE Z LN DD, EMHRTHHMIEIERHO D
W B RFHEZ AW TRET 5. SR A@IT0UEIN
DHER S, n=28 DF[EY 2> 7 U — MNFHERER O 72

£—12 FILEE S L —T 1 TR B

BEE | YR [ R7 Yotk

LZRes ) | B 8/m) X k=
T AT 7 v s 50. 0 1,000 0.40 |4&%F
) V=740 KRR (n=7) 190. 0 28, 000 0. 17 |3 TIF
) Vv=74v)" KR (n=12) | 190. 0 16, 670 0.20 [ i A 2hiE
7 V=740 R (h=16) | 190.0 12, 500 0.20 [5]98 v HEHLIE
#—13 “FEILEEAE RC KRR BHREME:
BEE | Yo rE [ K7y otk i
ek H ) | B (8/mrd) X fi %
T AT 7 )b bRk 50. 0 1, 000 0.40 |&=
RCPER (n=8) 210. 0 25, 000 0.17 [#TH
RCIEHR (n=15) 210.0 13, 720 0.20 | &M A zh e
RCIAKSR (n=28) 210. 0 7, 140 0.20 [54k v HEGLE

bHFEMAE EES>THWAHZ ENnD, MO/ SF TS
THENETLTWD EFMiTED. XX r@L BT
n=28 D bHFHBEMELIY LS. EEAF VO
n=15 2WEAEZ L n=28 5I9E Y Wi D7 b AHFRMED
FRICH D LHEESNS. SEIIZOVEINI AL - i
BOYBRETH B Z & 2 HAT AMTERABF O T
WA ZENG, BURTIXIRAICHAT 2 LB TR0 &
HESHhD.

6. B 745 RC ERER DR

6.1 FEME

AErEIE, EiE 20 5 (FINBTHE) OZENNCEND
KIE 15 % T O R 367.26m T, X —16 (2R3 HHl 1
HiR CIRMRAE 20 AR CHR SN T\ 5. AiEIT Bz
ENE DA SR ANEE L7722 EICfEy, THEMR & BiE
Tof EOMR IR O 5E T B HAIA~D G E SR> T
W5, EZRA IR CRIROMmMRHR & LT —17 127 F
77X Nl — MEEMR LOE/mE SR LZ. 5E
—5 IR T OEEEEITL, 1FENIEFICRED T
WA 18 EFEICH T35 2 £, il RO

#—14 FBEE T L—T ¢ > TR IS 7= b ARG H

I DTS I P e TSHER T AOBO0KNE B i B

o I o A I T e L e
No () | (o) e 0 [ 72 b () | 720 Hm| @ mm) | =7 | n=12 | n=16
@O P v-74v77 2650 5500 50.3 0. 161 0. 160 1. 607 0. 257

P4-P5 - - 0.149 ]0.217 |0.339
@ | v-74v77] 2650 5500 48. 8 0.125 0.128 1. 607 0. 206

T (o12) WAL S L. (nm10) (AIBED oo 7 U — ML & S A

F—15 IR RC FAR IIS 72 A fpbi 2

e | 7| e | LISHIE HE50KNH B B
i | | ma iﬁ aﬁ 381> P BOKNHASE | iF A | 722 RO
: T (kN) | 720 % () | T2 Amm| -« ) [ =8 | n=15 | n=28
® RC 24001 5500] 49.1 0.310 0.316 1. 607 0. 507
P5_P6 @ RC 2400155001 48.6 0. 241 0. 248 1. 607 0. 398 o.115 10.191 lo. 366
® RC 24001 55001 47.6 0. 206 0.216 1. 607 0. 348
© RC 2400 5500| 48.1 0. 168 0.175 1.607 ]0.281
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18,288

11,700

& 4@4,445=17,77 o | 7500 ‘
11 44517,
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X—16 HEEFRHAEDT X—17 HEFEWER & 11S JIE X
#*—17 BB RC RA MR
o BEEX [ Yo 7% [£7 V0 )
2R i | B /e . fii#
T AT 7 )b s 30.0 1, 000 0.40 (&=
RO (n=8) 190. 0 25, 000 0.17 [ TiF
RCHE R (n=15) 190. 0 13, 720 0. 20 [ i A 2hike
RS (=31 190. 0 6, 450 0.20 [313E » MERIHE
7 7 3 R — b 0.5 118, 000 0.30
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F T, 1 RN A DUZEY O 72 WERT & A EH
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6.2 1ISICKB=hAHDEMIER
HEHEOFEEFTIL, X—16 12779 P11—P12 £ O
BEMT & HEHTICF EN D PL3xv GREMH V), P2/ix
v (R L) ThDH. 1IS OfFEME LR —17 (TR
T PSR R E Po SR LR G TH D, RIOK
FAI IR T 1 P ok L CEARBRTH D Z &b,
PO IR O PRI [ % BRlAR & Eisehi oo 2 /87— & L
7= BRI Pr#if s O 7 b U —LE T Y

—6,7,8 ODHEHICLHHMB OB EL B Y —
5, 7,9 DMAEFICL DY —5 L 9Ic L D D=
HEED 2 RXE— T 5, R Pe#lim T, W
—2,3,4 DA X B HMIR & B —1,3,56 DAY
Ik DI D 2 72— T 5.

HERE R B L OISR O — B4R —16 ITR
TSRO NREm L) T2 [RESS Y |
ORERE RO LI T T 5 & TS 710 o R 1%
0.897 TH Y, X[ 2130 mm (FEHTZE] 3 » 47) Tl 0.929
ThDH. ThbbLAROMMIL, RN H > The TIE
DR TH BHEREE T TOMMTH o720, BEH 72 <
e SE AR AHBRIEED T X Tl PTICHERC, RSO R
PELNTWS LHETES.

WIZ RC IR DBELHH DFEHIIARATH -7 Z Lo b,
T AT 7V M%E =30 mm, HMEREEZE 1.0 kN/mm 2 (3
A EA)), A7 Y 0.4, RC KRR t=190 mm, HR O
BHREEIXR 1T IR T B ILEG &R —& L, 77
I PRHEDE 13 0.5 mn, HMEFRELZE 118kN/mm 2, K7
VU E 0.8 EAEL, ¥ —HiEREEA D
FEHMTE D 50 mmDNLEIZHEA LT 3 ARFENT 21T - 7=.

F—16 OEREZM 710 mmD fEHT#E R XU, PRI
OHEFIEREE TR 227 U — MFHERO 22
FHEAE n=31 LR —ET D Lnb, HEEICHmE

- -
PN,

F—16 HEFHE RC BRI 11S 7= o B BT 5 5

R U P st ﬁ@ llfiﬁJTEﬂE _ ﬁ%E’JS(?%NJﬁ&%JIE f:?&?lﬁ%iﬁi ?EIJ,;,.E@
Pl i | g | <0 | R 30l D BOKNH L | 7o AR Ak | 7= o RCAR IR AR AR
(o) | (om) 6 (o) [ 72 152 () | 72 mn]| -+ ) ["h=8 | n=15 | nea1 |20/ 72L
P28 a] 710 [aa45] 498 0.032 0.032 | 2.328 |0.075 [0.025 [0.035 [0.071 | 0.893
- P, | 1,35 [2130]4445] 53.1 0.103 0.097 | 2.328 [o0.226 | — — — 0.929
oy P2 [67.8] 710 [4445] 488 0.028 0.029 | 2.328 [o0.067 [0.025 [0.035 [o0.071 —
P, | 5,7,92130[4445] 49.4 0. 089 0.090 | 2.328 [o.210 [ — — — —
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